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HERME TIC SUB-MINIATURE 
AUDIO UNITS 

MINIATURIZED 
TRANSFORMER 
COMPONENTS 
Items below and 650 others in our catalog A . 

These are the smallest hermetic audios made. 

COMPACT 
H•llMDIC 
AUDIO PIL TllRS Dimensions ... 1/2 x 11/ 16 x 29/ 32 ... Weight.8 oz. 

TYPICAL •T• MS 

Type Mil Prl. Imp. Sec. Imp. DC In Restonst Mu. lawtl .... lppllutlon Trp1 Ollml Ohms Prl Ml ± 2 d ccrc.) dbm 
H·30 Input to arid TFIAIOYY 50• 62.SOO 0 150·10,000 +13 
H-31 Single plate to sln&le 

grid, 3 :1 
TF1A15YY 10,000 90,000 0 300·10,000 + 13 

H·32 Single pl1te to line Tf1A13YY 10,000· 200 3 300.10,000 + 13 
H·33 Sln&le plate to low TFIA13YY 

Impedance 
30,000 so 300·10,000 +1s 

H-34 Sln&le pl1te to low 
Impedance 

TFIA13YY 100,000 60 .5 300-10,000 + 6 

H·35 Reactor TFIA20YY 100 Henrles-0 DC, 50 Henrles·l Ma. DC, 4,400 ohms. 

UTC standardized filters are for 
low pass, hi&h pass, and band 
pas application in both inter
stlge llld line impedance de
sips. Thirty four stock values, 

otllers to order. Cue 1-3/ 16 11 

l·ll/ 16 I 1-5/8- 2-1/2 high 
•• • Wel&ht t-9 oi. H·31 Transistor lnterstaae Tf1Al5YY 25,000 1,000 .5 300-10,000 + 10 

•c.n be used with hi&her source Impedances, w11h correspondln& reduction In frequency range and current 

Type 
No. 

0·1 

0-4 
0·7 

0·9 

0·10 

0·12 
0·13 

OUNCER (WIDE RANGE) 
AUDIO UNITS 

Standard for the industry for 15 yrs., these 
units provide 30·20,000 cycle response in a 
case 7/ 8 dia. x 1·3/16 high. Weight 1 oz. 

TYPICAL ITEMS 

Application • Pr!. Imp Sec. Imp 
Mike, 
I grid 

pickup or line to so. 200/ 250, 
500/ 600 

S0,000 

Single plate to l crld lS,000 60,000 
Single plate to 2 grids, 
O.C. In Prl . 

lS,000 9S,OOO 

Single plate to tine, O.C. 
In Prl. 

15,000 50, 200/ 250, S00/ 600 

Push pull plates to line 30,000 ohms 
plate to plate 

50,200/ 250,500/ 600 

Mixing and matching so. 200/ 250 50,200/ 2SO,S00/ 600 
Reactor, 300 Hys.-no O.C.; 50 Hys.-3 MA. o.c .. 6000 ohms 

LET US MINIATURIZE YOUR GEAR . 

SEND DETAILS OF YOUR NEEDS fo r SIZES ond PRICES 

Trpe 
· sso-1 

SS0·2 
· sso-3 

SS0-4 
SS0-5 
SS0-6 

•sso-7 

lppllcatlon Level 
Input + 4V.U. 

Interstage /3:1 + 4V.U. 
Plate to line +20v.u. 

Output +2ov.u. 

sua-SUBOUNCER 
AUDIO UNITS 

UTC Subouncer and sub
subouncer units provide ex· 
ceptional efficiency and frequency range in I 
size. Constructional details assure maximJ 
bility. SSO units are 7 / 16 x 3/ 4 x 43/ 64 .. 
1/50 lb. 

Ml O.C. 
Prl . Imp. In Prl. Sec. Imp. Prl. Res. 
200 0 2SO,OOO 13.5 
so 62.SOO 
10,000 0-.25 90,000 750 
10,000 3 200 2600 
2S,000 l.S 500 
30,000 1.0 so 287S 

Reactor 50 HY at 1 mll . D.C. 4400 ohms D.C. Res. 
Output +20V.U. 100,000 .5 60 4700 
Transistor +1ov.u. 20,000 .5 800 850 
lntersta&e 30,000 .5 1,200 

• Impedance ratio Is fixed, 1250:1 for SS0-1,1:50 for SS0·3. 
Any Impedance between the values shown may be employed. 

H•RMBTIC 
VARIABLB 

INDUCTORS 

These inductors pro· 
vide high Q from Si> · 10,000 

cycles with exceptional stability. Wide in
ductance ranae no · ll in an ntremely 
compact case 25/ 32 x l -1/ 8 x 1-3/ 16 . . • 
Weight 2 OL 

. g::::::;=::::::::;;:;:==t==~~ 
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Hel'iw& t1 s,u• Jlllr telephene call. Telephone man Byron Jensen tests the intricate equipment that gets your number quickly and accurately. 
l'HOT'040IW'!IS BT Alim ADAN S 

He keeps an electric brain thinking clearly 
You benefit from skills like his whenever you use the telephone 

faery time you make a call over a 
dial telephone, you start an electric 
brain "thinking" in one of our offices. 

First, it tells you when to start dial
ing by means of a tone. Selects your 
number automatically from many 
thousands or millions. Then rings 
your party or tells you the line is busy. 

Such equipment is indeed remark
able. But with a11 its electronic 
magic, it still needs the help of peo
ple. Day and night, there is contin-
11ous checking and maintenance by 
telephone office c raftsmen like 
B)1on Jensen. 

"A big part of the job," he says, 
"is to keep trouble off the lines. For 
every one of those calls is important 
to someone. And some can be very 
important. 

"Not only personal calls, but fire 
alarms, burglar alarms, radio pro
grams and even newspaper pictures 
go through this same equipment." 

Each Sunday Byron teaches a class 
for boys. Many evenings and week 
ends are devoted to Boy Scout work. 

For a person who enjoys helping 
others, he finds h is telephone work 
particularly satisfying. 

Worlln11 to11ell>er lo brtn11 people log•lhtt @ 
BELL TELEPHONE SYSTEM 

"\Vhcnever I watch those dial 
switches work," he says, " I get the 
feeling I'm at the nerve center of the 
community." 

Instructi ng Boy Scout•. Byron. a 
troop chairman, shows scouts how to orient 
themsch·es with a map and compass in the 
bc-autiful \\'asatch Range near Provo, Utah. 

Google 
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The broin thot interprets 161,800 
rodor pulses per second! 

In SAGE-America's most modem air defense 
system ... there's no time for "second guessing" 
or momentary delays of vital information. Inter
pretation to headquarters must be instantaneous, 
dependable, and precise! 

Designing and building such complex radar 
data processing equipment requires engineering 
imagination and resourcefulness ... extensive man
ufacturing and testing facilities. 

The Coordinate Data Transmitter System is 
indicative of Lewyt's ability to develop and pro
duce such equipment. Conceived by the Air Force 
and developed in close cooperation with M. I. T.'s 
Lincoln Laboratories, CDT• automatically rejects 
interference, verifies targets with 99.99% accu-

racy. Capable of processing millions of radar 
pulses every minute-this unattended digital trans
mitter screens, interprets and codes radar infor
mation for transmission over telephone lines. 

Additional projects in the field of data proc
essing and monitoring equipment, utilizing the 
latest computor techniques, are in advanced stages 
of development at Lewyt. Lewyt Manufacturing 
Corporation, Long Island City l, New York. 

SIGNAL, JANUARY, 1957 
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Mobile communication ... 
Rock-of-Gibraltar type 

The short-wave radio transmitter and recejver 
illustrated above is known as GRC-19, and we 
build it for the U.S. Army Signal Corps. 

Satisfactory production or such eqwpment is 
a matter or more than precise engineering and 
manufacture Two other things contribute to the 
£act that a very large percentage or our facilities 
is devoted to making products for the military. 

First is enuironmenlal testing. The Stromberg
Carlson Test Center provides 'round-the-clock, 
seven-days-a-week service in life test areas which 
range from vibration tests simulating air-borne 
and vehicular transportation to work in jungle 

hwnjdity or stratosphere sub-zero. 
Second is cost-watching. Under a research and 

development t:onlracl aimed at reducing costs or 
communication gear, we designed a model of the 
AN/GRC-19, eliminating some of the automatic 
features, and rosting subst.anlially less than the 
automatically tuned model. This new set, the 
AN/GRC-65, will serve in those field applications 
where manual tuning is satisfactory. Our govern
ment is a shrewd buyer. We're proud to have its 
patronage so often. 

There arc plenty of career opportunities here 
for Engineers ... Why not write us? 

STROMBERG-CARLSON COMPANY 
A OtVtSION OF C(N(R ... I.. DYNAMI C S C0"P0R ... TION 

CNtral tmm ... f1cllrlts II llAtrur, '"' Tift - IHI CM$! •IH1J ,, SH llt(I ... I.es AIJ•IU, ~1111111.1 
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The world's first experimental sun-tracking solar energy converter has been 
developed by Hoffman to "follow" the sun across the sky for maximum 
utilization of the sun's power. In a robot weather station, a solar energy 
unit could supply power for the automatic and continuous transmission of 
vital data to a distant Weather Central for analysis; would never require 
attention. except for periodic inspection. 

As a result of this new breakthrough in solar energy achieved by Hoffman 
with vastly improved I 20C Rectangular Solar Cells, the sun's energy can 
be harnessed to power not only robot weather stations, but also transistorized 
radio receivers and transmitters, untended telephone relay stations and 
satellite signalling equipment. 

The new I 20C Rectangular Cell - a product of Hoffman Semiconductor 
research - has an improved conveyriOn efficiency of I 0%, produces I 5 
milliwatts of power per cell, yet costs less per watt of power generated than 
any previous solar cell! The long-range potential for Hoffman Solar Cell 
applications is virtually limitless. 

If you would like additional information on scientific and industrial 
applications of solar energy, the Hoffman Semiconductor engineering staff 
will welcome your inquiry. 

.--------------; 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I HOFFMAN TYPE 120C SOLAR cw 
I New recta111ul1r sllape produces 
I t1veto1c1 rrttter 1tt1tiency 111 ~ 
I the siit of ori1in1I diSC·lype 

I 
cells-permits "shinrlinl'' for 
more comp1ct end tflicitnt 

I pecu1in1. 

L-------------

ffoff1nan SEMICONDUCTOR 

SIGNAL, JANUARY, 1957 

A DIVISION OF HOFFMAN EL2CTllONICS COllP. 

930 Pitner Avenue, Evanston, Ill.· 3761 South Hill Street, Los Angeles, Calif. 
Formerly National Semiconductor Products• America's leading manufa~turer 
of silicon junction solar cells, power rectifiers, diodC$, zener reference diodes. 
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OF THE MOST PRECISE EQUIPMENT 
Spur, bevel, spiral, hypoid, zerol, helical, worm 
gears ... anti-backlash gears . . . differentials ... 
gear trains ... complete computers, Atlas "pre
cisioneers" them all to the most exacting specifi
cations of electro-mechanical equipment. 

Fine gears of all types and the modem equip
ment to make them are just one phase of the com
plete facilities of Atlas. Whether your product is a 
specialized part for electronic equipment or a com
plete electro-mechanical aseembly Atlas will engi
neer precision aseemblies and components to your 
requirements. 

Atlas design, production and methods engineers, 
toolmakers and skilled mechanics work right along 
with you on a job basis. Every modem coet
cutting tool and technique is at your service ... 
plus quality control, functional testing and modem 
electronic recording gear checking equipment. 

From idea stage to production efficiency Atlas 
"creative engineering" can help you get your 
~roduct underway quicker and at lower coats. 
Write today for booklet "Precisioneering Electro 
Mechanical Equipment." Atlas Precision Prod
ucts Co., Philadelphia 24, Pa., (Division of Pru
dential Industries). 

SIGNAL, JANUARY, 1957 
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AIR•TO•GROUND 
TY SYSTEM 

7ransmifs 
Pictures 

Com6at 
on FM 

Airborne military television crams a self-contained 
transmitting station into a small reconnaissance 
plane, then flies t.hia ever-moving station over 
unpredictable terrain. Taking theee adverse con
ditions into account, Admiral developed an ex
tremely compact television system which u&es FM 
transmission for the picture. It ie now in produc
tion for the U.S. Army Signal Corps. Even under 
difficult conditions, this equipment provides ex
cellent definition. 

The transmitting plane, flying at approximately 
1,000 feet, would have a line-of-sight range of 25 
or 30 miles. This would enable a batUe commander 
aided by a panel of TV ecreens, each screen show
ing a dia'erent sect.or, to coordinat<i military 
operations over a wide area. 

In addition, a mobile ground-to-gTound TV 
system is under development. Inquire about 
Admiral's exceptional capabilities in the field of 
military electronics. AddrCBB inquiries to: 

Admiral. 
CORPORATION 

Government LoborotorlH Division, Chlcogo 47 

LOOK TO Admiral FOR 

RESEARCH • DEVELOPMENT • PRODUCTION 
IN THE FIELDS OF: 

COMMUNJCAllONS UHF AND VHF • MllfTARV lELEVISION 
RADAR • RADAR BEACONS AND IFF • RADIAC 

TElfMElERING • DISTANCE MEASURING 
MISSILE GUIDANCE • CODERS AND DECODERS 

CONSTANT DELAY UNES • TESl EQUIPMENT 
EltCTRON IC COUNTER MtAWRES 

ENGINEERS: The wido icopo of work in progress ol 
Admirol creoles c.hollenglng opportvnilie• ln the Aeld of 
your cholco. Write Oirodor of Enginooring ond Reseorch, 
Admlrol Corporotion, Chicago '-7, Illinois • 

..... •HlW COlOt SOUND AlM on Admiral Automation available 101 1howlng to tuhnlcol or bllilneu Q•0<1p1. Addreu Public ReloliOfts Dlroctor, AdM~al C01po<otlon, Chkogo ~7. 

7 
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IRC® 
Hermetic 

Sealing Terminals 

THE SEAL STARTS AIR-TIGHT 
IRC Type LT Hetmetlc Tennlr1ol1 more thor1 mMt 
mlflloryrequlremeni.ond commerclol stondorda 
Mcouse of their lnh-nlly tuperlor dulgn. 
Flnt of all, they ore a solder seal type. And the 
letmlnola ore Hporated from the seal ring by a 
apedolly-compounclecl pla$tlc (polymonocht
trlfluoroethylene) which It bonded lo metal aur
focH by on excluslve lllC procen. Even with 
rough handling, you're aur• of getting th• best 
poulble Hal from the start. 

Type LT 
HERMETIC SEALING 

TERMINALS 
1, 2, 3 & S KILOVOLT SIZES 

6 LEAD TYPES 

--------------------, 

8 

INTERNATIONAL RESISTANCE CO. 
Dept. 541 , 40 1 N. BrOlld St., Phile. 8, Pe. 

In Conoda1 lniw-ti0ttol Reaidance Co., lid., Toronto, U~ 

Send me Hermetic Terminal lulletln LT-1. 

NAME ...•.•••.....•..•....................... ... 

COMPANY ..•.............. .. .......•... . ....• .. . 

ADDIESS .•.••.•.....•...........•.......•••..•... 

CITY ... , ....... ... ........... ... .. STATE ........ . 

THE SEAL STAYS Alfi-TIGHT 
Not only It the speclol plastic body o superior 
lnaulollng matetlol, but It also keeps the tffl 
a ir-tight under demanding service condhlon., 
BecouH of Its high reslslonc• to thermal ahocll. 
It withstands higher operating lomperature• 
(-7o0 c. to +1so0 c. continuous or +t90°C. In• 
termlttent). Furthermore, Its zoro water absorp
tion ellmlnatH the efrects of high humidity. Ith 
also chemlcally Inert lo organic solvents, ocldt, 
olkalles, olls, fumes, and other otmoaphorH. 

THE TERMINAL TAKES HEAVY LOADING 
lllC Type LT Hennetlc Termlnola give superior electrlcol perlotmonct. 
They're mode to withstand voltages os high as 5,000 volts and they 
ellmln ... tho problems of low corono i.reokdown voltage and oxcesslYe 
elodrolyds under hl1h DC vo ...... Av•li.t.le 111 • choice of loeds-phos
'hof MllH, co,,_, 91111 W.... 

Insulated Camposltfon lelldors • 
Dopo11ted and loron CarbOfl 
Predstors • Power le11tton • 
Voltmeter MultfpRen • Ultra HF 
and Hl-Voltogo lotlston. 

Low Wa"age Wire W-d• • 
Roahtonce Strips and Dl1ct • 
Sofotllum ltocttflen and DladH 
• Hermetic Seallng Termlnal1 • 
lntulated Chokes • Predalon Wire 
W-d• • Potontlomelon. 

SIGNAL, JANUARY, 1957 



the DEW LINE Story 
BY NOW THE DEW LINE, OR DJS· 

tant EarJy Warning Line, has become 
a "by.word," not only among the peo· 
pie of BeU System, but among the 
majority of people in the United 
States and Canada as well. However, 
quite naturally it has different eignifi· 
cance to different groups. To the 
generaJ public it is a chain of radar 
stations somewhere "way up north." 
To those thousands of men-both 
American and Canadian- who have 
been directly associated with the proj· 
ed, it carries an entirely different 
connotation. These men have experi· 
enced the "blood, sweat, and tears" 
of the DEW Line stretching from the 
northernmost tip of Alaaka to the 

SIGNAL, JANUARY, 1957 

Baffin Island Coast on the eastern end 
of Canada. In between these two 
groups are the scientifically·minded 
men and women who have a genuine 
interest in a project such as this, be
cause of its technical involvements, 
its size and scope, and its import.anoe 
to the protection of the American way 
of life. It is to this third group that 
my discussion here is directed. 

The readers of SIGNAL recognize 
of course that security considerations 
limit the scope and nature of the in· 
formation concerning this project 
that can be published. There can be 
no disclosure of classified informa
tion. After all, security measures 
have been designed to defend from 

by Arthur B. Goetze 
PRESIDENT, WESTERN ELECTRIC CO. 

internal threats the same freedoms 
which the DEW Line is being estab· 
lished to protect against external at· 
tack. For this reason, my discussion, 
of necessity, must be conducted in 
very general terms. 

The objective of the DEW Line is 
to provide a detection and communi-

Mr. Goe t z e has 
been president of 
the Western Elec
tric Co. since Sep· 
tember, 1956, and 
a director of the 
compa ny since 
1953. He has 
served in many key 
posts in the com
munications field. 

Google 
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cation system capable of furnishing 
1·eliahle warnings of crossings of the 
line by airborne objects of the types 
now existing or expected to exist in 
the near future. J\11 phases of the de
sign and operation of the line have 
been developed around the fundamen
tal principle of augmenting and sup
porting this basic requir1i:ment. 

Detection is accomplished by radar 
$ystems of both search and non-rotat
ing types, thereby providfog two 
basically different and complemen
tary means of obtaining the desired 
information. Communications sys
tems are of the VHF ionospheric and 
UHF tropospheric scatter types and 
are, of necessity, employed both for 
lateral communication across the line 
and for rearward communication to 
defense bases. 

antenna. This has been housed in a 
rigid plastic radome, 55 feet in diam
eter, a very ingenious assembly of 
some 361 pieces of plastic of only 5 
basic shapes. 

Problem• of Corulruction 

Once this system had been con
ceived in the minds of some of our 
country's greatest scientists, the task 
became one of establishing and sup
porting it in the Arctic region. This 
chapter of the DEW Line story has 
presented problems which are as fa :
cinating as they are unique and diffi
cult. Imagine, for example, the con· 
struction o{ buildings and the instal
lation of complex electronic gear in 
the middle of a bleak, treeless Arctic 
waste where nothing but frigid white 

Clearing snow from ice lending strip 

All equipment has been designed 
and developed to emphasize the ac
cepted practices of automatic opera
tion, ease of accessibility of compo
nents to facilitate maintenance prob
lems, and a low false alarm rate. Its 
uniqueness-in those cases where 
standard types of equipment could 
not he used-lies in the fact that it is 
designed for reliable and uninter
rupted operation for long periods un
der extreme Arctic conditions and 
temperatures. Antennas and other 
outside plant equipment have been 
constructed to withstand extreme 
cold, snow, rain, ice, and high-veloci
ty winds, all of which are common 
experiences in an Arctic environment. 
Only one item of material which is 
normally considered as outside plant 
has been provided with protection 
from the elemenb-the search radar 
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barrenness meets the eye in any di
rection you turn. lmagine the plan
ning necessary to support more than 
7,000 construction people, to do it 
quickly, and al a time when there 
wasn't a nail, or a board for a piece 
of equipment to start with. It has 
been a stupendous task-vastly dif
ferent from any other in our history 
-and stands as a splendid example 
of teamwork between the United 
States and our good Canadian neigh
bors. 

But let's start at the beginning. 
First, extensive survey work was car
ried on during 1953 and 1954 by the 
Western Electric Company and its 
teams of specialists from the Bell Sys
tem Companies, and a number of pos· 
sible routes across the Arctic were 
studied in great detail. Aerial recon
naissance at low levels was pet· 

formed, both in winter and summe 
and ~omething on the order of 80,0C 
photographs were taken, to be an. 
lyzed and evaluated along with va1 
ous reports which were available co• 
ering the areas being considered. 

Discussions were carried on wit 
both United States and Canadia 
citizens who had had first-ban 
knowledge of the areas, and valuabf 
experience was obtained by actua 
participation in various sea resuppl! 
missions throughout the area. Dat• 
gathered by all these means wert 
compiled and evaluated, giving· spe· 
cific regard to detection capabilities. 
construction, logistics, and operating 
problems. Finally, after painstaking 
analysis, an optimum route was rec· 
om.mended. 

Choo•ing Site• 

Final site locations depended upon 
"on the ground" surveys in order that 
maximum advantage could he taken 
of local terrain conditions. Construe· 
lion schedules already established re. 
quired that these surveys be con
ducted during some of the most se· 
vere weather conditions encountered 
in the Arctic. Siting engineers landed 
by bush plane in the ~iddle of no· 
where, lived in tents, slept in their 
clothes in SO·degree-below·zero cold, 
and endured wind that scrapes like a 
file and a whiteness that makes the 
human eye beg for relief. And as if 
the job were not already sufficiently 
unpleasant, there was always the 
threat of polar bears-a possibility 
which time proved it was never safe 
to disregard. Yet the men stuck to 
the job and developed the informs· 
tion which was needed to determine 
the location of the stations of the 
DEW Line System. 

Overlapping some of the final sit· 
ing activities, path testing operations 
were carried on in order to determine 
transmission characteristics between 
proposed station locations. Most ra· 
dio transmission people are familiar 
with these problems in normal condi· 
tions within the boundaries of the 
temperate zones. But in the perishing 
cold of a region, virtually unmapped, 
the task of developing dewpoint read· 
ings is transformed into a mighty 
tough job. 

Much of this activity was carried 
on during the long Arctic winter 
when sunlight wae only a memory. 
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Carrying a flashlight in bitter cold 
weather is a nui.:ance, but when it is 
too dark, even at high noon, to read 
a psychrometer, it becomes a very 
necessary nuisance. Extreme care 
also had to be taken when siting with 
a theodolite to keep frost crystals 
from gathering on the lens at one end, 
and to keep one's own eyelid from 
freezing fast to the eye-piece at the 
other. 

Still another source of £rust.ration 
stems from the fact that siting is 
largely a trial and error activity. A 
station location can be determined as 
scientifically as the present state of 
the art will permit, but a subsequent 
radiowave "fix" for orientation of 
the equipment may indicate that an
other three hundred yards to the east 
would probably be a better spot. And 
interspersed with all these problems 
is the ever pre:ent human need to 
"get in out of the cold" at frequent 
intervals to avoid permanent damage 
from frostbite. 

Also overlapping siting activities 
comes the matter of detail design and 
the preparation of engineering speci
fications. This phase of the project 
has required the preparation of thou
sands of drawings, all of which had 
to be checked, approved, and cata-

1 Continued on pafe 12) 

· 60' perebolic: •ntenna ~ied for DEW tine communicetions · 
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Jogued, and lists of materials devel
oped. The work represented by the 
drawings had to be scheduled and 
phased together in accordance with 
the latest available information with 
regard to developmental work, manu· 
facturing intervals, transportation re· 
quirements, sea and afrlift facilities, 
and the availability of manpower. 

Placing the Order• 

Next came the procurement phase 
which started us on the long trail of 
locating qualified suppliers and plac
ing orders. The DEW Line is not a 
system of Western Electric, or Bell 
System equipment. Thus far, nearly 
3,400 .separate suppliers in the United 
States and Canada have been manu
facturing DEW line i.tems under a 
continuous stream of some 64,000 
.separate purchase orders. A big half 
of these orders have been placed with 
Canadian suppli.ers, a fact which con· 
tributes immeasurably toward easing 
transportation problems by shorten
ing the supply routes to the northern 
sites. 

Some Western Electric Company 
materials are used, but it is as the 
prime contractor for the Air Force 
that our contribution to the project 
is made. It is in this capacity that we 
act as the central control in a total ef
fort requiring more items than any 
combination of a thousand different 
companies is equipped to produce. 
The tremendous number of suppliers 
and manufacturers cannot be listed 
here, but they include all the familiar 
names in the field of electric and 
electronic communications industries, 
as well as many, many others not so 
well known, but who have nonetheless 
played an important role in equipping 
the DEW Line. 

Finding a source of supply for each 
needed item was a big job. Trans· 
porting it from where we found it to 
where we needed it turned out to be -

an equally big job. Transportation 
is sometimes a knotty problem right 
here in the United States, but just 
consider this sort of a situation, if 
you will- a trip involving transporta
tion of many tons 0£ equipment from 
Buffalo to Edmonton, Canada, and 
then to Grim;haw by rail; from 
Grimshaw to Hay River by truck; 
from Hay River to Tuk Tuk by 
barge; down the Mackenzie River by 
barge; and finally across the tundra 
by cat train to the DEW Line sites. 
Then insert a few of the oft-encoun· 
tered problems such as ice in the 
lakes and soft mud in the land routes 
and you get an idea of the recurring 
torture that transportation people 
were required to face. 

Much 0£ the transportation activity 
bas been accomplished by sea and 
airlift in addition to the barge and 
cat train operations ju;t mentioned. 
Some idea of the scope of the activity 
can be gleaned from the fact that it 
has required 200 deep sea vessels, 80 
lighterage vessels, 20 barges, 1,000 
trucks, and more than 25,000 aircraft 
flights. The airlift operation alone, 
including 24,950 commercial and 500 
U. S. Air Force flights, has covered a 
total of 26,000,000 air miles-enough 
to send a squadron of 100 planes 10 
times around the world! 

Providing Jor Material 

Once the material is on its way 
north, the next problem is the pro
vision of airstrips, roads, beaching 
area, and storage space to bring it 
into the actual site location, and the 
construction of the buildings which 
will permanently house it. In connec
tion with the first of these require· 
ments, it has been said that the DEW 
Line is a "gravel economy." The facts 
bear this out. Enough gravel has been 
used on the project to construct a 
road 18 feet wide and 1 foot thick, 
clear across our continent. Buildings 
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for the DEW Line sites have been de
signed to meet three basic require
ments: first, they must be comfort
able, adequate, and sufficiently flexi
ble to meet personnel and equipment 
needs; second, they must be resistant 
to fire, wind, cold, storm, and deteri
oration, and third, they must be sim
ple and economical to transport, con
struct and maintain at Arctic sites. 

Extensive studies were carried out 
in connection with various types of 
concrete, metal, metal-clad, and 
wooden structures before the final 
decision was made to use a series of 
modular units assembled from pre
fabricated insulated plywood panels. 
This modular technique has proven 
highly successful. Modules have been 
assembled and outfitted at convenient 
locations and tramported in finished 
form as much as 200 miles for as
sembly into the building train at their 
final location. 

With the material on site, and the 
buildings to accommodate it, the next 
phase of the job is the actual installa
tion and testing of the equipment 
prior to its being turned over to the 
Air Force, ready for operation. Man
power for this effort has been drawn 
from all over the Bell System, trained 
at the prototype installations in Illi
nois, outfitted with Arctic gear, and 
transported to the DEW Line sites. 

A number of the buildings already 
have been accepted by the Air Force. 
The installation of equipment at many 
locations is well along and testing 
activities are being carried on. Soon, 
the full story can be told-a com
plete account of the adventures of 
thousands of Americans and Cana· 
di ans (and we would be remiss if we 
failed to recognize, too, the splendid 
contribution of the Eskimos )-all of 
whose efforts and skills have played 
so important a part in establishing 
the DEW Line. 
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T I PROGRESS REPORT 0 N MILITARY TRANSISTORS 

FIRST 
silicon 

transistors 
• 111eet1ng 

For reliability under extreme conditions ... design 
with TI' s military silicon transistors ... built to 
give you high gain in small signal applications at 
temperatures up to 150°C. Made to the stringent 
requirements of MIL-T-19112A (SHIPS) and 
MIL-T-19502 .(SHIPS), these welded case, grown 
junction devices furnish the tremendous savings 
in weight, space and power you expect from 
transistorization ... plus close parameter control 

that permits you to design your circuits with 
confidence. 

All 19 Texas Instruments silicon transistor types 
have proved themselves in military use. First and 
largest producer of silicon transistors, TI is the 
country's major supplier of high temperature 
transistors to industry for use in military and 
commercial equipment 

degradation rate tests for Tl's USN-2N 117 and USN-2N118 slllcon transistors 

test condition duration end point at 25°C 

lead fatigue three 90-degree arcs 
' 

no broken leads 
vibration 100 to 1000 cps at 10 G 3 cycles, each x, y, and z plane ,. 
vibration fatigue fiO cps at 10 G 32 hours, each x, y, and z plane lco - 2µA maximum at SV 

shock 40 G, 11 milliseconds 3 shocks, each x, y, and z plane hob m 2µmhos maximum 
temperature cycle . -55°C to + 150°C 10 cycles > • 

moisture resistance MIL·ST0-202 240 hours htb - -0.88 minimum for 2Nll7 
life, intermittent operation Pc - 150 mW, Ve ~ '!JJV 1000 hours, accumulated 

htb - -0. 94 minimum for 2Nll8 operating time 
life, storage 150° C, ambient 1000 hours . no mechanical defects salt spray MIL-ST0-202 50 hours interfering with operation 

LOOK TO Tl FOR: SILICON HF, MEDIUM POWER, POWER, AND SMALL SIGNAL TRANSISTORS 
SILICOH DIODES AND RECTIFIERS • GERMANIUM VHF, POWER, RADIO, AND GENERAL PURPOSE TRANSISTORS 

pioneer producer of 

silicon transistors 
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Air Traffic Systems 
by • • Captain Donald B. Nowakoski, USAF 1 ··~--1·_.~·· I - . 
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CHIEF, SUPPORT SYSTEMS BRANCH 
OFFICE OF FUTURE SYSTEMS 
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't ~ 
AIRWAYS and AIR COMMUNICATIONS SERVICE, MATS 

THE AlR TRAFFIC SYSTEM CONSISTS OF A MYRIAD OF 

closely interlaced sub-systems, any one of which is inade
quate in itself. The sub-system under discussion here is 
the communications network which supports the entire 
Air Traffic Systems structure. It is not the intent of this 
article to revolutionize Air Traffic concepts, but to point 
out the urgent need for keeping pace with the state of 
the art involving communications. Further, it becomes 
necessary to view the capability of the traffic system 
from the standpoint of information flow from aircraft 
to ground to aircraft and ground station to ground sta
tion. It follows that the overall system capability is only 
as effective as the communications which makes the 
system possible. Loss of even a small amount of this 
talk power requires realignment of numerous procedures 
and control standards, to the detriment of traffic flow. 

Obviously, the abiUty to communicate faster and 
increase the amount of intelligence which may be passed 
in a given time period, lessens to a great extent the pro· 
cessing time of any given traffic condition. Aircraft 
in steadily increasing numbers are flying higher, farther 
and faster. So fast, in fact, that we cannot communicate 
at a rate comparable to the flight situations. The phi· 
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losophy that high speed aircraft may be flown at extreme 
altitudes with relative safeness in the absence of air 
traffic regulation is short sighted. At high altitudes and 
high speeds, there is no such thing as Visual Flight Rules. 
In reality the term VFR is fast disappearing from the 
air traffic scene. Since instrument flight can be con
ducted only in the presence of adequate communications, 
it goes without saying that the communications system 
supporting these flights must be vast in scope, extremely 
reliable, versatile and capable of evolution. Automaticity 
provides the only means by which we may accelerate and 
expand our systems capability. 

Expanded Communications Needed 

What is needed to reach this happy state of semi-auto
matic operation placing us in readiness for fully auto
matic systems? Communicatjon~in expanded, modi
fied, improved and vastly new forms. Some of these im
posing requirements will he mentioned, realizing full 
well that this system will he tremendously expensive. 
Understanding that approximately 125,000 aircraft wiU 
be flying in the United States in 1975 and that these air
craft will make three to ten times as many flights per 
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aircraft as they do today, and the fact that control tech· 
nique is obsolete by today's standards, so called "improve· 
ments"' using yesterday's communications is a step to the 
rear. The following assumptions are made after careful 
consideration of civilian and military capability and cur· 
rent state of the art. 

(1) lntercenter communications system employing 
teletype or voice is too slow and lacks required 
capacity. 

(2) Air to ground and ground to air voice is cumber
so:me, slow and inadequate. Its we must diminish 
but will never quite disappear. 

( 3) Manual display of electronically derived data is 
archaic and only introduces further delay in 
electronic data processing. 

( 4) The use of spectrum for air ground which allows 
line of sight coverage in terminal areas of re
stricted airspace configuration is not good sense. 
Allport surface communications, for example, re
quire a maximum coverage of 1 or 1.5 miles. 

Revuion of Btuic Concepe. 
Modernization of the Air Traffic Systems and pro· 

viding a built in evolution capability will require revisfon 
of certain basic concepts and realignment of our air 
traffic thinking. In order of importance, let's look at 
some of aspects that have been consjdered at length and 
the conclusions which may be reached. 

( l) The rate at which aircraft control may be exer· 
cised, which determines the scope of the control, 
rests with the ability to tell someone something 
or have someone tell us something. We know that 
90 percent of our problem is linked with this 
condition. Speed of transmission, reception, and 
processing must he vastly increased and this can 
only he accomplished electronically. 

(2) Communications, then, is indispensable to the 
Air Traffic System. How much we do and how 
well we do it rests with our ability to communi· 
cate. 

( 3) Pure talk ability even in its most sophisticated 
form is only a small part of the overall problem. 
We must do something with the information which 
flows in fantastic quantities within the system. 
This information must he displayed in a conve· 
nient, dynamic form, allowing the decision-maker 
uninterrupted concentration on his primary job
maintaining safe air operation. The display 
facility and any electronic processing equipment 
is a part and parcel of the communications sys· 
tem, to no lesser degree than the radio traDBmitter 
itself. 

The barrier preventing the immediate transition to a 
semi·automatk Air Traffic System is the lack of means 
of providing adequate intelligence at rapid rates to the 
1;ystem. It has been proposed that as a first step the 
teletype he used to pass the flight plan information and 
process automatically a flight strip identical to that in 
u.se today. At 100 word per minute transmission speeds, 
considering that between 50 and 75 percent of the trans
mitted message is blank to provide for numeral or 
character positioning on the flight trip, too much time is 
consumed sending the required information. Unacoept· 
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able transm1ss1on delays result as backlogs develop on 
busy circuits and the flight plan of the aircraft due at a 
terminal first may not arrive prior to the flight plan on 
an aircraft due some time Jater. 

The first step then, in providing "information" to the 
controller in a timely manner is conversion of the entire 
Air Traffic System's intercommunications network from 
teletype to high speed data. A number of satisfactory 
data transmission systems are in use today for passing 
airline reservation information, collecting voluminous 
status type reports and others. 

As conversion to data is affected, weather, flight plans, 
airport condition and much other information may be 
exchanged rapidly and accurately. 

So far, however, we have not improved the means of 
making use of this data. The existing methods of display· 
ing the flight plan and other data to the controller re· 
quires that a person or persons manually insert the 
flight strip into a holder and then position it in a suitable 
flight progress board. All oi these functions may be per
formed automatically with the flight plan mechanically 
or electronically displayed instantaneously in its ap· 
propriate position before the controller when received. 
The controller should not be required to collect, dis
seminate, or dispose of flight plan data, but should he 
left free to concentrate on decision making by monitoring 
his traffic display and forecasting sensitive situations 
before they occur. 

Providing automatic display helps us but does not 
solve the entire problem. What does the controller spend 
his time doing? Studies have proven beyond any shadow 
of doubt that 90 percent of the time is consumed not by 
decision making hut by c-0mmunicating. We must reduce 
the talk time and provide more decision making capa· 
bility per controller. To accomplish this, more concise, 
rapid communications are essential from ground to air 
and air to ground. 

Uae of Electronic Scorage 
The air-ground data link is capable of doing this job 

swiftly and effectively. Essential air derived information 
may be transmitted to the ground automatically as well 
as on an interrogation basis. The interval between auto· 
matic air to ground reporting may he established at that 
which is most convenient for the flight path being flown, 
the interval being somewhat longer during the en route 
portion of the flight than during the terminal area transi· 
lion. When received at the ground station, this data 
may be scanned by electronic means and processed auto· 
matically to appropriate recipients via the inter-center 
data link system and displayed as required. 

It is reasonable to envisage information processed via 
the data link and read-out for visual display to a con
troller anywhe1e in the system or transmitted to an air· 
craft. This places a demand upon the syHem for compati
bility of the ground to ground and ground to air to 
ground data link, an entirely conceivable and desirable 
characteristic. 

To facilitate rapid flow of the required information 
and cul'b the entry of unnecessary data into the Air 
Traffic Data Communications System, as well as insure 
the availability of information when required, electronic 
storage and computation may be used. Several master 
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storage-computer (SC) stations would be required to ade· 
quately proce.s the vast amount of information in use. 
All intelligence processed by the Data Communications 
System would terminate in one of the master storage 
facilities initially. It could then be read out to the 
appropriate ngencies, instantly in the case of initial 
flight plans or as required in the case of weather. 

De•irable OperaiioM 

In sophisticated form the storage computer facilities 
interconnected by the Data Communications SyEtem 
would allow a multitude of highly desirable operations. 
For example, insertion of a proposed Hight plan at the 
point of departure would trigger a series of events auto
matically, all intended to insure a firm Hight plan, ap
proach slot, and terminal airport handling facilities. 
This may be accomplished by processing the Hight plan 
to the master storage-computer center having basic juri~
diction and causing it to interrogate all agencies in· 
volved in the Hight, en route and terminal, to include 
such items as airspace reservations, airport congestion, 
alternate airport facilities, passenger facilities and many 
others. Assuming that all conditions are favorable, the 
SC would consolidate and insure appropriate take-ofl 
time, approach times, routes, altitudes and set up the 
automatic position reporting times and locations. Dur
ing the flight, automatic position reports would be re
ferred back to the original assigned flight plan, com
pared with the assignments and passed to the appro. 
priate controller display. If a conflict or variation is 
detected a revised flight plan may be computed by in
terrogating automaticallv all stations concerned and com
manding the chang-e to the aircraft by ground air data 
link. 

Economy Will Go,,ern Raie of Moderni:1ation 

The controller, thus relieved of the burdensome re
sp:.msibility of verbally processing the position reports 
a~d command changes in Hight attitude, may concentrate 
his full attention to decision making. 

What form will this communications network take 
for which we have stated a need? In the first place, no 
startling changes will be made overnight. The system 
will evolve in accordance with a systematic, progressive 
program common to civilian and military. The rate of 
modernization will he governed by economics, not com
munications state of the art. Nothing herein outlined is 
beyond that which is possible to attain or already in use. 
Several steps follow which must be taken without delav 
to provide the communications foundation for the Air 
Traffic System needed, not in 1975, bUl today. Realizing 
that much is needed to implement such a system improve
ment, every consideration has been given to projected 
communications system capability based upon existing 
equipments as well as techniques just now being per
fected. 
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( l) Expand, as required, the intercenter communica
tions facilities and immediately commence con
version to full data transmission capability. 

(2) The military services have already reached agree-

ment on the technical make up Of one way air
ground data link. Expand this agreement to du
plex systems and arrive at satisfactory military
civil common data link standards as for air· 
ground-air. 

(3) Accelerate program implementation of military
civil air fleet and ground station data link in the 
U.S. as well as appropriate locations overseas. 

( 4) Develop and place into operation suitable display 
equipment whlch will accept data remotely or 
locally and present it in appropriate form to the 
controller. 

(5) Plan, engineer, and place into operation suitable 
storage-computer centers based upon the geo· 
graphic air traffic configuration. The storage~ 
computer facilities to be capable of accepting, 
storing, analyzing and transmitting any and all 
data fed to the intercenter Data Communications 
System from ground or air derived sources. 

(6) Insure overall system compatibility by providing 
entry to the system by any form of communi
cations intelligence, accepting, and procell.!ling any 
source derived position data on aircraft be it air 
derived, ground radar derived or Air Defense. 

(7) Expand the Data Communications System to in
clude processing of the myriad of information 
on airport condition, passenger facilities, weather, 
air movement, alternate airport data etc., to allow 
implementation of a scheduling traffic system. 
This system to rely upon the storage-computer 
center having jurisdiction over the airport of 
departure interrogating en route sectors and 
destination facilities to compile and assign route, 
departure and arrival time, altitudes, reporting 
times and positions, alternate airports, ramp 
times, etc. 

(8) Exploit existing communications art to conserve 
spectrum space for ground-air communications. 
Reserve line of sight frequencies for applications 
requiring such range and provide SHF, perhaps 
millimetric, communications for very short range 
requirements. 

Without Communica.tiona--/Vo Sy•tem 

In relation to Air Traffic, it may be simply stated that 
without communications there is no system. Large 
amounts have been and continue to be spent for com
munications, yet the figure is surprisingly small when 
compared with the preciousness of the end result of the 
expenditure. Unfortunately, in the past we have not 
kept pace with the capability offered us by the electronics 
field. Happily, we may look forward to improvements 
and expansion which will keep pace with the ever grow· 
ing need for expanded Air Traffic Systems. Communj. 
cations makes itself felt everywhere, in the U. S., and 
abroad. It cries out to be allowed to do our jobs for us 
because nothing can do these jobs better. The past 
bleak years have taught us that we cannot possibly hope 
to command Air Traflic leadership without large ~cale 
modernization of the communications networks and 
techniques which makes this possible. 

... -·-
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~rom the 
Dear Member: 

As an association, AFCEA can he of incalculable 
value to the national defense. Communications and 
electronics are the backbone of military operations. 
Those whose business it is to manufacture or op· 
erate communications and electronics equipment 
are a vital part of our defense system. The respon· 
sihllity for the safety of the United States falls 
equally on the shoulders of industry and the mili
tary. Approximately three quarters of a billion dol
lan will be spent in this fiscal year on the procure
ment of communications and electronics equipment 
by the Armed Forces and an additional five billion 
for research and development. The importance of 
the industries which AFCEA represents to the 
national defense effort is self-evident. Not only do 
the members of AFCEA participate in production 
and operation, hut they are represented in the 
highest councils of the Nation. 

AFCEA is not a trade association, nor is it a 
manufacturers associatiot1. It is a patriotic organi
zation compo~ed of group and individual members 
dedicated to a common cause. 

As individuals, we are often prone to place too 
much emphasis on the last part of the stated objec· 
tive of AFCEA, i.e., fostering tl1e spirit of fellow
ship among industrial and service personnel. While 
fostering this spirit of fellowship is an important 
ingredient of our mission, it should not be consid
ered an end in Hself. In the words of one of our 
prominent directon, ''We have passed the march· 
ing and chowder stage. AFCEA has come of age 
and the more serious aspects of our mission should 
not be neglected . ., 

The primary objective of AFCEA is to maintain 
and improve the cooperation between the Armed 
Forces and industry in the design, production, 
maintenance and operation of communications, 
electronica, and photographic equipment in time of 
peace as well as in time of war. 

How can the individual member assist in fuJ. 
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filling this obligation? First by participation in 
chapter activities. Membership in a chapter brings 
to the individual the opportunity to maintain close 
professional contact with other members, both in 
industry and the Armed Forces. These contacts 
should be more than social. The chapter serves as 
a forum from which constructive ideas can be dis· 
cussed and a better appreciation of the problems 
confronting the Industry-Armed Forces partnership 
can be gained. Collectively, the chapter can and 
should exercise a definite influence in its commu
nity. Individually, the chapter member contributes 
to the collective effectiveness of the chapter. 

There are many individuals, however, who, for 
one reason or another, cannot either belong to a 
chapter or participate in chapter activities. These 
members, too, are important to AFCEA. By their 
very membership they lend their support to the ob
jectives of the Association. 

Membership in AFCEA is not a one way street. 
Your Association has much to offer you as an in· 
dividual. The comradeship born of association 
with others of your profession in a common cause 
is one of the benefits. SIGNAL, the official magazine 
of the Association, is another. S IGNAL is a continu
ing contact with the profession of communications 
and electronics. Through iti editorial pages and its 
advertising, SIGNAL provides a means of keeping 
in touch with trends and major developments of 
professional interest. It is a magazine worth read
ing. It is a publication worth keeping. 

The strength of the Association and its ability to 
carry out its objectives depends upon the continuing 
interest and support of its members. Its effective· 
ness is reflected in its numbers. Each individual 
contributes to the whole. Keep up your interest. 
maintain your membership, and encourage others 
to join with you in the high objectives and benefits 
derived from membership in AFCEA. 

May I wish each and every one continuing suc
cess, good health, and a Happy New Year. 

Sincerely, 

National President 

{ k: 
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U. S. AJt Fon:e P1-

An Air force corgo plone defiverl vilol Alr Force supplies lo on oveneos base. 

AIR MATERIEL COMMAND IS GLOBAL LINK 
BETWEEN RESEARCH AND COMBAT UNITS 

Supplying the Air Force with the right equipment, at the 
right place at the right time is the mission of Air Materiel 
Command. Its procurement, supply and maintenance opera
tions fill the area between research and development on one 
side and combat units on the other. It is the largest business 
in the country. 

Because our Air Force is operating in all quarters of the 
earth, AMC is a globe-circling operation with its headquar
ters centered at Wright-Patterson AFB near Dayton, Ohio. 

The vital logistic mission for the Air Force involves bil
lions of dollars in procurement, thousands of airplanes, and 
more than a million different kinds of supply items. Organi
zationally, AMC includes fourteen air materiel areas, or 
major area depots, located in the United States, Europe, 
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North Africa, and the P:~ci6c. C.eographically, air materiel 
operations extend throughout the free world. 

Working with weapons systems contractors in private 
industry, AMC procures the equipment which has been de
veloped and tested by the Air Research and Development 
Command, and distributes the equipment to combat units 
as needed. The never ending objective of the Air Materiel 
Command is to maintain an instant combat readiness, 
logistic-wise, in this era of super speeds and super weapons 
to support Air Force operations at any point on the globe. 
The philosophy of Air Materiel Command is that such 
readiness must be characterized by the closest interrelations 
of combat and logistic elements, by speed, flexibility, mobil· 
ity and economy. 

POllD INSTRUMENT COMPANY 

•NOtN••11ta 

DIVISION Of SPHIY IAND COIPOIATION 
31-10 T11omson Av.ft._., long l1land City 1, New York 

Beverly Hills, Col. Dayton, Ohio 

.. __.. .wlttt.. ran flll4 a future at FOIO UISTIUMENT COMPANY. Write for l11fermatle1t. 
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Highly skilled lechniclon1 al Ford lnslru· 
menl Company assembling t0mplu. aircraft 
instrumenlt for the U. $.Air force. 
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GUIDED MISSI 
The New Family o 
hy Bear Admiral J. H. Sides9 

beputy to the Special Assistant to the Secretary of Defense 
for Guided Missiles 

Wm;!'\ ONE CONSIDERS THAT THE GUIDED MISSILE 

industry is only a decade in age, he is forced to the 
conclusion that the progress has been truly astounding. 
At the end of World War II, when our missile develop
ments really began taking shape, there existed only the 
most meager information on supersonic flight; the turbo· 
jet was an infant; no ramjet had ever developed a 
margin of thrust over drag in supersonic flight; large grain 
solid propellantry was a new field; radars, although they 
had had a terrific effect on the outcome of the war, were 
really relatively new; the electronic industry, when 
viewed in the light of the present day and in the light 
<Jf the demands which missiles would make was also 
in its infancy; and no one had a very good idea of how 
to des~gn and produce a satisfactory radome. One of 
the most serious deterrents to satisfactory progress in 
the early days was the almost total lack of precise 
knowledge concerning the operating environment in 
which each component would be required to operate. 

Before becoming Deputy to the Special 
Assistant to the Secretary of Defense for 
Guided Missiles, Rear Adm. J. H. Sides 
spent a four-year tour as Director of 
Guided Missiles, Office of the Chief of 
Naval Operations. After this assignment. 
he became the first commander of the 
newly formed Guided Missile Cruiser 
Division, comprised of the Boston, Can-
·berra a:nd 'Nonlsomptun. · 
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This lack persisted for more years than we like to con~ 
template, and attempts were even made to put certain 
projects into limited service use before the environmenta 
were well understood. Needless to say, these attempta 
now represent a rather dark chapter in the history of th& 
progress of the guided missiles. 

Dala Recording 

The most important tool for obtaining the information 
which we need is, of course, telemetry. A great deal of 
ingenious engineering has led us to advances in telemetry 
and now permit us to gather and analyze the important 
information from each flight so that we can determin& 
how well it has been designed, how well it has been assem· 
bled, and the like. In fact, there is little doubt that the
guided missile program has been primarily responsible for
the great progress that has been made in telemetry; and 
today telemetry is used not only in guided miseiles but in 
high performance piloted aircraft as well, and even for
recording physical reactions of pilots and animals when 
they are subjected to extreme environments. We are 
now being faced with the encroachment by certain new 
radar !ysterns and television systems into the asiligned 
telemetering frequency bands, which may require us t~ 
move into other parts of the spectrum. If it becomes. 
necessary to do this, it will require an effort and budget· 
ary support far greater than is well understood by those
not directly involved and it will take several years to 
accomplish it. 

19 

LU{ 



In the early days of missile development there was a 
widespread tendency to concentrate on flight testing first, 
in an effort to gain time, with the thought that building 
reliability into a missile system was something which 
could wait until the production, or at least the pre-pro
duction, phase. I can think of no philosophy which has 
hart a m:ire ~erious effact on our progress. 

There is no magic by which reliability can be obtained. 
Tbere are no tricks, no cheap ways, no easy roads. The 
attainment of reliability is, in the final analysis, an engi
neering problem which requires the last word in thor· 
oughly cooxdinated engineering effort to produce a 
proper design, followed by production and inspection 
techniques which will assure translation of the results of 
that effort into the end product. We have learned that in 
order to do a proper production job, and particularly in 
order to facilitate test and check out, it is necessary to 
arrange the components in such a manner that all those 
of one basic variety are placed within the same section 
of the missile. 

An Engineering Job 
If we are to achieve the true reliability, there never 

comes a time when the design engineers can turn a job 
over to the production people and wash their hands of it. 
Reliability is an engineering job which must start at the 
very inception of a project and never be allowed to 
slacken. Any attempt to achieve it as an afterthought 
will result in wasted man-hours, wa5ted dollars, wasted 
range time, and many heartaches. 

And now I should like to mention one aspect of 
reliability which is important to the U!!er at the end of the 
line. It matters little to him that a missile checked out 
satisfactorily at the end of the assembly line, was ac
cepted by the government inspector, and was paid for. 
What he is primarily concerned about is whether it will 
perform properly when he fires it in anger, long after the 
final acceptance test. He must have test and check-out 
equipment which will tell him quickly and accurately 
whether the missile is in shape to launch- and which 
will tell him just where to look for a troublesome com· 
ponent in case there is one. 

With all our progress in the past decade, I'm afraid 
that it would only be fair to say tha1 the guided missiles 
of today are, after all, only the model T's of this new 
family of weapons. In a way perhaps we should be con
cerned about the rapid rate of progress. It is some· 
what discouraging to find that by the time a weapon 
system is fully developed and put into service use, it is 
almost obsolete in one sense, because of the rate of pro
gress which has taken place in the interim. However, if 
one thinks this situation all the way through, he will 
realize that it is not our own progress which causes a 
weapon system to become obsolete, but rather the effec
tiveness of our weapon systems as compared to those of 
the enemy. 

It was a mistake, several years ago, to look upon 
surface-to-surface missile systems as extensions of heavy 
artillery, to regard surface-to-air missiles as extensions 
of antiaircraft batteries, and so on. Such a philosophy 
was oertafo to confuse the issue as to responsibilities 
among the various Services. Guided missile systems are, 
in fact, new weapons systems which can and will accom· 
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pllsh tasks which are completely beyond the capabilities · 
of the predecessor weapons which they will first comple- · 
ment and supplement, and which they will eventually, in 
certain cases, replace. 

I hold no brief for the enthusiastic missileer who pro
claims that the day is just around the corner when 
missiles will relegate the manned airplane to the dim 
distant past. Certain tasks will be taken over by missiles 
in the not too distant future. In other tasks, the time· 
table will be a much longer one. And in other tasks it 
may never come to pass. 

J believe that surface-to-air missiles, as replacements 
for short range interceptors, will be the first category of 
guided missiles to actually take over a task, and that 
they will do it more effectively and more economically. 
But they rnu!t first demonstrate a degree of reliability 
and generate an acceptable confidence factor before 
those responsible for the defense of our Nation and of 
our fleets will be justified in going all the way for 
missiles. 

In the surface-to-surface field, particularly at long 
ranges, the progress will inevitably follow a longer time 
scale. However, once the missile systems become truly 
operational, they will year by year assume a more 
important role and assume a greater and greater portion 
of the burdens of doing the job to be done. 

In the air-to-air field guided missiles will soon be a 
"must", if effective air-to·air combat is to be realized. 
Just as modern jet airplanes have rendered anti-aircraft 
artillery almost obsolete, so have these same planes 
spelled the doom of the aircraft gun. If the long-range 
interceptor's armament consists of only guns and un
guided rockets we shall require ground control rnperior 
to anything in sight today. And even assuming a perfect 
intercept there will be opportunity for only one short 
burst. With two six-hundred knot planes approaching 
each other at the rate of a mile every three seconds, 
even normal human reaction time will defeat us. Air-to
air missiles will greatly expand the envelope about a 
target from which an attack may be launched. This 
will take the slack out of the ground control intercept 
systems, and will nullify the seriousness of the human 
reaction time. 

Long-Range MiHilea 
In the air to surface field, it is perfectly obvious 

that relatively long range missiles which can be launched 
from a bomber and which will complete the terminal 
phase of the delivery of a powerful warhead at speeds 
and altitudes well beyond tho~e which can be built into 
the bomber itself, would represent an outstanding addi
tion to our capabilities. In this case, the bomber and its 
crew need not penetrate into the zone surrounding the 
target which will be most heavily defended both from 
the ground and with fighters. The high performance of 
the missile and its relatively small, clean airframe will 
make it an extremely difficult radar target for the enemy 
to detect and attack. This type of weapon system ~ hould 
greatly increase the effectiveness of bomber forces and 
should prolong ·by several years the period when manned 
bombers will be effective. 

Up to this point I have confined myself to rather 
general remarks about guided missiles and their potenti· 
alities. I believe that it will be in order to mention some 
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of the guided missiles weapon systems, which are now 
in actual operational use by our military services, as well 
as certain others in development. 

lo the surface to air fiel~ the first land based system 
lo become operational is the NncE I system. This weapon 
system, developed and manned by the Army, possesses 
capabilities far beyond those of the anti.aircraft artillery 
battalions which they are replacing. The probability 
of kill against the type of attacking bombers is, in order 
of magnitude, greater than anything which we have had 
in the past. From information already published, the 
NLKE is a command syl!tem in which target and missile 
aTC continuously tracked by separate radars, the data 
from which are fed into computers which then transmit 
the appropriate commands to the missile so that it can 
successlully intercept the target. 

Fir•t Operational SIUp-Btued Syal.em 

The first ship-based system to reach operational use 
is the TERRIER system. TERRIER batteries are now in· 
stalled in the heavy cruisers BOSTON and CANB£RRA, 
the former of which is about to join the Sixth Fleet in 
the :Mediterranean. Jn the early 1960'.s, the Navy shouid 
have literally dozens of surface-to-air combat ships in 
commission mounting not only TERRIERS but TALOS and 
TART AR. The TERRIER is a beam rider; the missiles are 
launched into the beam of the radar which is actually 
t raclcing the target; this causes the missile to take a 
pursued cout"Se to intercept at which point the fuse is de
tonated. Any number of missiles can be fired into the 
~me beam and sent simultaneously on their way to 
intercept the same target. 

During the many years while NIKE I and TERRIER 
were being perfec~, great improvements were made 
in radars, propulsion plants and components of all kinds. 
These improvements inevitably pointed the way to im· 
proved missiles of higher performance and greater 
capabilities. As a result, the next round of missiles to 
emerge from the systems already in service are the NIKE 
B and the TALOS, respectively. Both of these will reach 
out into the short-range interceptor regime and both will 
have the capability of carrying either normal high ex
plosive warheads or warheads with sufficient power to 
sweep entire close formations of ai.rplanes from the sky. 
N1KE B will soon take its place alongside the NIKE I 
roi98iles in defense of the continental United States and 
the Navy Cruiser Galveston is now undergoing con
version as the first TALOS ship. 

Another missile system in this field is the Navy 
TARTAN. The day when it will become operational is 
somewhat further removed as compared to the other 
missiles I have discussed. 

As a still longer range development, the Afr Force 
BoMARC weapon system should result in the fulfillment 
of the true unmanned interceptor concept. 

In the air to air field, the Navy has two systems in 
operational use in the fleets. Both the SPARROW I and 
the SIDEWINDER may now be found on board the carriers 
of our fleets in both the Mediterranean and the Far East. 
Also, the Air Force FALCON missile is te':'.:' .; its place as 
armament on certain of the interceptors now operating 
under the air defense command for the continental de
fense of the United States. 
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Jn the surface to surface field, great public interest 
has been created by the perhaps too much publicized 
intercontinental and intermediate range ballistic missile 
programs. These programs are going extremely well and 
they are on schedule. The successful integration into 
our national arsenal will be important. The intercon
tinental effort is confined to the Air Force but the inter· 
mediate range efforts will result in both land based and 
ship based systems which can be employed by all three 
Services. 

Also in this surface to surface category certain weapon 
systems are already operational. These include the Air 
Force MATADOR which is already deployed in Europe; 
the Army CORPORAL which is likewise already de
ployed overseas and the Navy REGULUS which is aJready 
operational from submarines, cruisers and carriers. Im· 
portant improvements are under way in all these projects 
which will result in quantum improvements in range and 
accuracy in the second generations of these missiles and 
their successors. All of them are capable of carrying 
extremely powerful warheads. 

1n the air to surface field the Navy PETREL missile 
is already operational from certain planes of the patrol 
plane type. The Air Force RASCAL is also well along in 
development for use from heavy bombers. 

Conclwiona 

In conclusion, I should like to once more stress the 
importance of reliability as it affects the future of guided 
missiles. To me it has always been a sobering thought 
that what, in a piloted aircraft, might be considered a 
minor derangement often susceptible to adjustment and 
correction in flight by members of the crew, would in a 
guided missile he a catastrophe. This is the key reason 
why reliabilities which might be acceptable in most any 
other industry are unthinkable when we are talking 
guided missiles. Once we have convincingly demon· 
strated that we have the reliability and that we actually 
possess the capabilities for which the systems were de· 
sjgned, certain other weapon systems may be phased out 
with a minimum of risk and with a net saving in annual 
operating costs which may be measured in the billions of 
dollars. 

I should like also to stress the point that guided 
missiles are not on the verge of supplanting manned 
aircraft for many years to come. They are, however, 
supplementing and complementing those systems initially 
and will gradually, on a rather lengthy time scale, 
actually replace other weapon systems for certain tasks. 

With this changing vista in armaments and weapon 
systems which has resulted in serious shortages of engi· 
neers and scientists, we must be extremely careful that 
we do not waste our talents, our efforts, and our resources 
by attempting to accomplish with guided missile!! tasks 
which can be carried out more effectively by other 
means. We must be selective and we must ensure that we 
do first things first. We must not be misled by the mis· 
taken iJlusion that the national treasury can pour forth 
limitless billions year after year for multiple projects 
which are designed to accomplish the same tasks on 
similar time scales, except in specific well considered 
instances. 
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By J. D. Hixson, Staff Engineer 
Office of the Chief Signal Officer, USA 

WITH THE MAGIC OF SCIENCE AND 

the wonders of nature, man's ingenui· 
ty ha.s made available a new and use· 
ful vehicle of communication known 
as tropospheric scatter. 

Scatter-the dominant word in ra· 
dio communications today-is aptly 
termed. As the word implies, the ra· 
dio signal is literally scattered by ele
ments of the atmosphere in a region 
designated as the troposphere. The 
troposphere is that part of the atmos
phere up to approximately five miles 
above the earth's surface. It is here 
that a phenomenon of nature pro
duces a condition that causes the ra· 
dio waves to refract or "scatter." 
Another form of scatter exists in tbe 
lower ionosphere, but that is another 
story and will be discussed here only 
to clarify the story of tropospheric 
ecatter. For better understanding of 
the action that the radio waves ex· 
perience, scattering may be likened 
to the scattering or diapersion of light 
from a car's headlights on a foggy 
night. 

Scatter prapagation .ia the comhi· 
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nation of high and low level diftrac· 
tion to produce signals beyond the 
horizon. The diffraction field is an 
area beyond the horizon where the 
signals are bent earthward purely by 
diffraction. Greater range is realized 
by high level difiraction, or ecatter· 
ing, within the troposphere. 

A Standard Atmoaphere 
Optical illusions, such as the refrac

tion of light rays, are due to atmos
pheric conditions and have been 
known for some time. Yet it wa.s not 
until 1930 that Jourust showed the 
significance of atmospheric refrac
tion in radio wave propagation. The 
effects of the meteorological elements 
of atmospheric temperature, pressure, 
etc., are measured and combined by 
formula to provide, in a common 
term, refractive index. 

The atmosphere is not a stable 
body. If we assume a standard at· 
mosphere where the refractive index 
decreases uniformly with height, the 
effect on a radio signal is nil. But if 
the condition of the atmosphere is 
super-standard the effect on a radio 

Antenn• of Moo11 R•d•r Equipment 

signal would he to bend the radio 
wave earthward. Consequently, the 
range of the signal is extended be
yond the normal line of sight. And 
at the other extreme, meteorological 
conditions may exist in the atmos
phere to produce a sub-standard con
dition where the effect on the radio 
signal is to bend the radio wave sky· 
ward and he lost to earth surface re· 
ception. 

The standard abnosphere is not a 
normal condition; it is the ideal, and 
is used primarily as a reference. A 
transitional condition of the atmos
phere is nearly always prevalent in 
some form at some altitude. F ortu
nately. the sub·standard condition is 
not frequently experienced, at least 
not at very low levels of the atmos
phere. The ability of this meteoro· 
logical phenomenon to ir18uence the 
path of a radio signal and thereby to· 
produce scatter is not dependent upon 
the fluctuation of the refractive in
dex only, but also upon the wave
length of the radio signal. Prior to 
1930, it was ·a · ·popular betief that 

Sl6NAL. JANUARY, 195T 



Conh<lls, synchronizing end indiceting equipments for "Moon Rader Project" 

radio signals above 30 megacycles echoes being received from apparently 
penetrated the atmosphere and were nothing. This, the so called "Angel." 
lost for all practical purposes beyond is a condition resulting from a me· 
the horizon. teorological phenomena, which causes 

The ionosphere is the predominant the radio wave to be reflected, or 
influencing factor in propagation be· back·~cattered, to the receiver. The 
low 30 megacycles. Reflection of a I Continued on pa1e 25) 

radio signal from the ionosphere 
shown as normal reflection conse· 
queot\y has great range capabilities. 
Jn the lower ionosphere the phenome· 
non of ionospheric scattering occurs. 
The relationship of tropospheric scat· 
ter to the other modes in effective dis· 
tance and mechanics of propagation 
is also shown. 

Dnelopmenl of Radar 

By 1934, industry and military es· 
tabl.ishments recognized great poten· 
tialities in the scatter phenomenon. 
Before World War II the use of radio 
frequency above 30 megacycles was 
not much more than a toy for ama· 
teur radio operators, and a topic for 
~rientiiic discourse. With the advent 
of World War 11, new equipment de· 
rn!opment in the higher frequency 
range with more power, and receiving 
equipments having greater sensitivity 
made possible the beginning of con· 
trolled experiments of this new mode 
of propagation. 

Tren1mitter of reeler set used for " Moon 
Reder Project" 

The development of radar was 
probably the largest stepping stone in 
the advance of tropospheric scatter 
communications since radar accuracy 
and range are a function of the fre
quency and power. Advancement in 
these features was accelerated due to 
the war effort. Radar operators in 
the beginning were amazed to find 

Shown above is the essembly of ent.nne, mount end tower of the Diane Reder System for 
use In very loru1-ren91 redio pn1pe91tion 
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ON LAND ... ON SEA ... IN THE AIR ... 

RCA elecfronlc equipment, 

systems and components 

represent high performance 

and reliability. 

Electronics play a primary role in our 
nation's defense. The success of mis

sions, the detection and pursuit of 
enemies, the navigation of ships and 
planes, the maintenance of com~~mica

tions-these and a hundred other.func-

tions underscore the vital necessity for 
both high performance and complete 
reliability. 

To all services RCA has come to mean 

advanced thinking on present problems. 

Its broad approach to military elec· 

tronics and its firm insistence upon reli

ability of performance, contribute to 

efficiency of operation and safety of 

personnel. 

• 

DEFENSE ELECTRONIC PRODUCTS 

!~!~~ CORPORATION o'·AMIRICA 
mk (sl ~ 
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Power amplifier required for tropoiph•ric scatter 

Assembled abo\le is terminal equipment, telephone AN/TCC-7 end radio terminal set 
AN/TRC-35 

classic case is that of a reader opera
tor in the South Pacific who observed 
echoes at a range of 1,500 miles while 
operating a 200 megacycle radar. 

The Navy during this time was ex
ploring the VHF ( 30 to 300 mega
cycles) and UHF ( 300 to 3,000 mega
cycles) radio bands for "ducting." 
Ducting is a phenomenon occurring 
in the atmosphere which produces an 
elevated boundary or boundaries for 
the radio wave to be conducted over 
distances greater than normal. This 
condition, predominant over coast
lines and water, is produced by a 
comple't form of non-standard atmos· 
phere. The results of these experi
ments led to the first organized study 
in tropospheric scatter. By 1950, the 
now famous Booker-Gordon Theory 
was evolved. This theory satisfied the 
experimental results and provided 
quantitative values to the phenome· 
non of tropospheric scattering of ra· 
dio waves, paving the wav for sci
entifically engineered experiments. 
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With a working theory and the in· 
strumentation to develop tropospheric 
scatter as a system, effort was redi
rected toward expanding a sister 
mode, ionospheric scatter. The iono· 
sphere is a region of our atmosphere 
approximately 100 mi~es above the 
surface of the earth. It is then axio. 
matic that ionospheric scatter has 
greater range than tropospheric scat
ter. Further, the frequency of opera
tion being different from that of tro
pospheric scatter, ionospheric scatter 
is realized up to approximately 100 
me$acycles whereas tropospheric scat
ter extends well into the gi~acvcles 
(thousands of megacycles). And, hy 
nature, the phenomenon of tropo
spheric scatter requires a large amount 
of power and range from the ultra 
thru the super high frequencies to be 
effective. For these reasons progress 
was more rapid in ionospheric scatter 
than for its predecessor, tropospheric 
scatter. For the extreme ranges of the 
tropospheric scatter mode, a tremend· 

ous amount of power will be re
quired. For this reason, it is opti
mistic to expect high reliability and 
multi-channel capacity circuits for 
ranges greater than 400 miles in the 
near future. 

The Army has supported and is 
Gontinuing to support research and 
development in both tropospheric 
and ionospheric scatter mode propa
gation. The advancement of these 
modes has left in their wake other 
new and promising modes of propa· 
gation. 

To better understand the mecha
nism of the upper atmosphere and the 
part it plays in the propagation of 
electromagnetic waves, the Army Sig
nal Corps set up an experimental high 
power radar to probe the atmosphere, 
utilizing a technique of reflecting a 
radio signal from the moon, to meas· 
ure and study the atmospheric effects 
upon the transmitted radio signal. 

Army AdfHU&Cea Reaearch 

The Army has contracted with aca
demic and commercial institutions, 
and has supported the work of the 
National Bureau of Standard's Cen
tral Radio Propagation Laboratory in 
scientific research, to advance the sci
ence of tropospheric scatter mode 
propagation. The Army is still en
gaged in extensive internal research 
and development within the Signal 
Corps Engineering Laboratories. The 
results of all this research have led 
to the development of tropospheric 
scatter communication equipments 
for the Anny. 

In tropospheric scatter, the future 
holds much for our way of life and 
for the world of communication. The 
extention of the useful radio frequen
cy band will relieve an overly crowd
ed UHF and VHF band and permit 
the utilization of stations employing 
greater bandwidth. 

Television service areas wi11 be ex
tended without use of radio relay 
links, which in some instances might 
be difficult and costly to install. The 
Army has nurtured the research and 
development of tropospheric scatter 
as a mode of radio propagation. The 
investment has been rewarding and 
the future is bright. The ultimate 
evaluation, however, mu~t await the 
development of instrumentation in 
the higher frec;uencies and greater 
power. 
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" Or ERATION SNOW WHITE" ducribu all 
maoufactunnJ.1 '" venc:ral t;lect ric's sep
~utc l11rgc factory buildinfC at Owensboro, 
Ky., where 5-~r.at ,.nd othc:t miliut') mhes 
.arc buih. I lo~pi 1•I ctc.anlineu .A{lplies 
throughout. Ptcmi~es uc air-conditiuocd and 
prcs>urnc:tl m kc:cp our du~1 or dire that can 
cause intcr·dement shore~ . >\U entployee.\ 
we;1c lint-free Nyluo or Dacron g.arments. 

TUBE PINS before and idtcr clc:an111111. This ... 
h an uncrcourhed pho1ograph. 

General Electric "Sand-Blasts" military tube pins 
for better electrical contact, added reliability! 
General Electric military tube pins are 
"sand-blasted" cleao, further extending the 
Snow White program of impurity-free manu
facture. Miniature tube stem-making and 
bulb-sealing require high temperatures that 
leave oxidation on the pins. The special 
pin-cleaning process developed by General 
Electric scours all oxidation from pin sur
faces, assuring efficient socket contact. 

Twin guns force streams of abrasive emul
sion over the pins. The abrasive scrubs off all 
non-conductive material and the pins then 
are rinsed in clear water and dried by infra
red lamp. When a tube is plugged in, electrical 
contact is complete and lasting. 

Abrasive cleaning of pins is only one step 

in General Electric's extensive Snow White 
program to produce high-reliability tubes for 
military applications. Tube parts are pre
cision-made, and the tubes assembled and 
inspected, under immaculate conditions which 
ban any impurities that might cause early
life failures or unstable electrical performance. 
Snow White cleanliness is a principal reason 
why 5-Star and other General Electric mili
tary tubes have the dependability and long 
life so vital in critical sockets. 

Ask for G-E high-reliability tubes-5-Star 
or other military types-in new electronic 
equipment! Rephce with them in equipment 
now on hand! Electronic Components Division, 
General Electric Co., Schenectady 5, New York. 

'!+ogress Is Ovr Most lmpo"'1nf ~tllld 

GENERAL. ELECTRI .~ 
Goo I 
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- GOVERNMENT -
~ CVlf:tRACT FOR FAIRCHILD ENGINE The Engine Division of Fairchild Engine & Airplane 
' CoT'I). has announced receipt of orders and firm contract commitments amounting to 
app~oximately $1 million for the fabrication of major components of a new large jet 
e~e now being made in quantity for the military service. 

JllPROVED •TRAFFIC cop• An improved electronic •traffic cop• that prevents unwanted 
rrequencies from interfering with the operation of radio equipment has been devel
oped by Federal Telecommunications Laboratories, Nutley, New Jersey. This device, 
known as a magnetostriction filter, is expected to find many applications in radio 
and radio-telephony. It shows marked improvement over older models in size, 
operation and cost. 

TURBO-PROP TRANSPORT AIRCRAFT The first turbo-prop transport aircraft to be used 
by the United States Air Force , the Lockheed C-130 Hercules, is designed to carry 20 
tons of equipment or airlift 90 combat-ready troop~. and make delivery by parachute 
or landing. It can also be set up to air evacuate 10 injured on stretchers along 
with medical attendants. The new prop-jet aircraft is designed to fly higher, 
faster, and more economically than any existing military transport and is scheduled 
to replace the present medium troop carrier aircraft, the C-119 Flying Boxcar. 

NEW INJECTION SEATS TO INCREASE SAFETY MARGIN FOR NAVAL PILOTS !he Department of 
the NaV.V recently announced that it has embarked on a program to install •ground 
1eve1• ejection seats in all present and future applicable naval aircraft, increas
ing the· margin of safety afforded pilots beyond anything ever before realized in 
the history of u. S. Naval aviation. A spectacular demonstration was made by the 
Kartin-Baker Co. at a Farnsborough Air Show in England, in which a live subject was 
recovered from an aircraft traveling 125 miles per hour with wheels still on the 
ground during takeoff~ This proved the feasibility of. providing ground-level escape 
capability in the low altitude escape program then under investigation by the Navy. 

HOLTZ NA.MED ASSOCIATE GENERAL COUNSEL The Federal Communications Commission has 
announced the appointment of Edgar W. Holtz as Associate General Counsel. His 
former position was that of Assistant Chief of FCC's Office and Opinions and Review. 
Before joining the Commission in 1955, Mr. Holtz was Assistant City Solicitor of 
Cincinnati, and, in that same city, served as general counsel for WCET , the first 
educational TV station to be licensed. 

~EW COMMUNICATIONS LINK William G. Thompson, assistant vice president of 
American Telephone and Telegraph Company, presided, as the u. S. Signal Corps and 
the Bell Telephone System opened to public service on December 11, 1956, a new and 
important communications· link between the United States and the growing Territory of 
Alaska. The link consists of an underwater telephone cable system stretching some 
1,270 miles from Port Angeles, Wash., to Skagway, Alaska. The inaugural call was 
made by Ratf ield Chilson, Assistant Secretary of Interio~ and B. Frank Heintzleman, 
Governor of Alaska. At each location, Government, military and industry officials 
participated in the ceremonies. 

- INDUSTRY-
G-E AUTOalATIC PROGRAM CONTROL SYSTEK FOR TV Elmira, N. Y.'s UHF television station 
WSYE-TV is the nation's first to adopt the General Electric program control system 
developed to assure television viewers mQre accurate programming with a minimum of 
•blank screen time.• The program-control system automatically schedules all switch
ing necessary for programming slides, films, network, and audio. Thus, the normal 
routine of television station breaks, commercials, and succeeding programs is con
ti~ued without pause or interruptions~ A maximum of seven pieces of equipment can 
be controlled, such as two motion picture projectors, a slide projector, a station
identification projector, network and audio tape. 
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ATOMIC CENTER FOR RESEARCH A new corporation will be organized as a jointly-owned 
company by Sylvania Electric Products, Inc. and Corning Glass Works to expand 
research and production in the atomic energy field. l'he center •ill concentrate on 
the development and production of nuclear fuel elements and components, and is 
expected to be one of the outstanding facilities of its type in the world. 

INFRARED MONOCHROKATOR The Servo Corporation of America, New Hyde Park, N. Y. has 
developed an airborne infrared radiation laboratory for infrared analysis of air
borne targets, known as the Infrared Monochromator. The device detects, analyzes, 
and records information about missiles and jet aircraft by their exhaust gasses and 
skin temperature heat radiations. 

RADIO-TRANSMITTER-RECEIVERS A radio, about the size of a cigar box, said to 
send and receive over a 30-mile range, has been developed by the Avco Manufacturing 
Corp. The transistorized unit is housed in a glass fibre case which will stand any 
kind of abuse. The company envisions demand for the set by the military, heavy 
construction concerns , radio stations, and r.ewsrapers among others. 

NEW MEKORY DEVICE Development of a new type of memory device by Dr. Jan A. Rejch
man, RCA scientist, may pave the way for smaller, more efficient electronic com
puters. The device, RCA claims, can store a million bits of information in space 
little larger than a shoe box. It lends itself to extremely simple molding produc
tion techniques and offers substantially greater simplicity of operation and 
maintenance. · ' 

FLIGHT CONTROL SYSTEM Lear, Inc. recently was given permission by the USAF to dis
close that the flight control system for Lockheed's X-7 missile, a supersonic ram
jet-powered test vehicle, has been supplied by Lear since inception of the project 
in 1949. After launching from a B-29, and after being accelerated to ramjet 
operating speed by rocket, this missile performs its prescribed test mission and is 
then decelerated and recovered by parachutes. After servicing, it is ready for 
another flight. Thus the missile's flight control system not only had to meet Lock
heed and Air Force requirements for control at high altitudes and speeds, but also 
had to withstand the severe shocks of repeated recoveries without damage . 

-GENERAL-

ROCKET SPEEDS IN EXCESS OF LIGHT PREDICTED The Air Force is interested in testing 
the new atomic theory of a Navy scientist which, if valid, could lead to speeds of 
186,324 miles per second, the speed of light, or more, Claims are strictly un
official but basically the theory states that as the atom gets colder it becomes 
less active. Electrons in the cold atom structure tend to gravitate towards the 
atom nucleus at ever increasing speeds. If the atom can be made co1.d enough, the 
electrons will plunge into the nucleus of the atom causing a nuclear reaction which 
would release the entire energy of the nucleus. This theory defies two present 
theories now held as postulates: that 459.6 degrees below zero Fahrenheit is abso
lute zero, and that the speed of light is the highest speed obtainable. 

RADIO ASTRONOMY OBSERVATORY The National Science Foundation has entered into a con
tract with Associated Universities, Inc •• to conduct basic research activities in 
the field of radio astronomy. The contract provides for establishment of a radio 
astronomy observatory at Green Bank, Pocahontas County, West Virginia. Under terms 
of the contract, AUi will construct the facility and provide for the •management, 
operation and maintenance of the observatory with the primary purpose of making its 
facilities available for visiting scientists.• The Foundation will obligate $4 
million to finance the program. Included in the equipment will be a precision radio 
telescope with a diameter of approximately 140 feet. 

INTERNATIONAL CONFERENCE ON SCIENTIFIC INFORMATION The National Science Foundation, 
the National Academy of Sciences~National Research Council, and the American Docu
mentation Institute recently announced joivt sponsorship of an International Con
ference on Scientific Information to provid~ for a thorough discussion of present 
developments and research pertaining to the organization and dissemination of 
scientific information with special emphasis on storage and retrospective search. 
The conference will be held in Washington, D. c. early in November, 1958. The ob
jective is to attempt to overcome mounting difficulties in scientific communication 
resulting from the increasing tempo of research activity and the ensuing flood of 
scientific publications. 
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What Price 
FREQUENCIES? 

By Maior General Alvin L. Pachynski, USAF 

DIRECTOR OF COMMUNICATIONS-ELECTRONICS 

U. S. AIR FORCE 

WE HEAR A CREAT DEAL TODAY CONCERNING THE re
sources the Air Force needs to meet its obligations to 
national securit y. At the forefront is the public interest 
in Air Force weapons. But less publicized is the require. 
ment for the material, other than air weapons, which 
perm its the capabilities of such weapons to be fully ex· 
ploited. Communications-electronics equipment consti· 
lutes a major element of such material. Last but not least, 
the Air Force as an entity is not complete without per
sonnel- a vital segment of our resources. 

The Air Force we have today and what we are able to 
provide for tomorrow, in te~s of these resources, is 
dependent in large part on the size of the appropriations 
the Nation sees fit to make available. For it is money 
that largely determines our progress in re~earch and 
development, the degree to which we can maintain an 
inventory of modern weapons, and the material requi red 
to support 1hem. It is also money that determines our 
personnel ceilings and, to a significant degree, the quality 
of our manning. 

The Author 
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General Pachynski graduated from the 
United Statt'S Military Academy in 1927 
and was first assigned to the Army Sig· 
nal Corps. During World War U. he was 
Signal Officer for the Fifth Air Force 
in the Southwest Pacific Area, and Com
munications Officer for the Far East 
Forces. In June of 1956, he became Di
<1·1·1or of C.E at Air Force Headquarters. 

··•:ii Pachynski is a Nation::il Vice 
··nt of the AFCEA. 

Increased appropriations, of course, gene.rate addi· 
tional problems. They increase the variety and com
plexity of new material brought into the inventory. J n 
the communications-electronics area, greater complexity 
of our gear requires us to focus our attention on the 
problem of reliability. Today there is seldom a meeting 
of industry and military representatives where some 
aspect of reliability is not given emphasis in the discus
sions. Obviously a high degree of reliability of commu
nications and electronics gear is essential if it is to fulfill 
its role with in the scheme of Air Force operations. 

Currently, in Air Force-Industry relations. growing 
emphasis is being placed on the subject of maintain· 
ability. The increasing variety and complexity of com" 
munications-electronics equipment and systems required 
to meet the demands of today's and tomorrow's opera
tions is placing an increasing burden upon the manp ower 
available to the Air Force to maintain it. The limitat ions 
in terms of technical skills available make it mandator~ 
that as new communications-electronics gear is developed. 
it is so designed that it can be e ffectively maintained 
within our military organization with the skills available. 

These and other problem areas within the Air Force 
can be licked-for the most part-given the money r e· 
quired. The.re is, however. one resource essential to our 
operations, not procurable through appropriations. In 
fact it is a resource that has no tangible value, yet is in· 
valuable. The Air Force would he completely immobil· 
ized without it. 1 have cho~en. therefore, as my topic a 
subject encompas!c'ir1g this res<JUt<'e. thr Air Force nee<h 
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involving it, and the roles of the Air Force and of indus· 
try in providing for its optimum utilization. The resource 
1 am referring to is the radio frequency spectrum. 

Pertinent to any consideration of current radio spec· 
trum usage, I believe, is a chronological review of how 
we arrived at where we are. 

Five years after Marconi bridged the Atlantic in 1901 
with his epoch·making wireless signal, the first inter· 
national radio conference was held at Berlin. This con· 
ference agreed on international use of two discrete fre
q uencies-500 and 1,000 kilocycles-for ship-shore radio· 
telegraphy. I say ''discrete1

' advisedly, for compared with 
today's allowable tolerance in use of the radio spectrum, 
the radio transmission typical of tho: e days hardly could 
he referred to as occupying "discrete" portions of the 
spectrum. 

The next conference in 1912 at London was the first 
to deal with a complete segment of the spectrum, provid· 
ing for use of the band 150 to 1,000 kilocycles. The 
Washington Radio Conference of 1927 extended the rec· 
ognized international usage of the spectrum down to ten 
kilocycles and upward to 23,000 Kc, which was further 
extended by the Madrid Radio Conference in 1932 and 
the Cairo Conference in 1938 to 30,000 kilocycles. Final· 
ly in 1947, the Atlantic City Radio Conference provided 
for internationally agreed allocated use of the spectrum 
to 10,500 megacycles. The allocations currently pub· 
lished by the Federal Communications Commission en· 
visage present and potential national use of the electro· 
magnetic spectrum to 30,000 megacycles and above. 

Spectrum Space 

You will note that the agreements reached at the in· 
temational level covered progressive extension in the use 
of the spectrum which paralleled, generally, progress in 
the state of the art . The greatest progress followed each 
of the two world wars. New techniques, particularly in 
vacuum tube development during World War I, were 
responsible for exploitation of the high frequency por
tion of the spectrum. It is true that almost until the end 
ol the l920's, only the amateurs recognized the propaga· 
lion potentialities of high frequency communication. 
When the amateurs, however, confirmed the economical 
and technical usefulness of long-range, high frequency 
communication, there was a scramble to adopt this tech· 
nique for international communications. 

The rapid expansion of high frequency networks to 
meet national and international telecommunications needs 
during the period between the two world wars constituted 
no great problem. The supply, in terms of spectrum 
space, was more than adequate to meet the demand. 

By the time of the Atlantic City Radio Conference of 
1947, however, the situation had changed. For the first 
time, this conference had to cope with problems involving 
the accommodation in the high frequency portion of the 
radio spectrum, of not only es~blished services with 
greatly expanded requirements, but also of new services 
such as aeronautical point-to-point and air-to·ground. 
World War II brought about a burgeoning electronics 
technology which demanded a pla"Ce in the spectrum for 
many new techniques applied to civilian as well as mili· 
tary use, such as television and radar. World War II had 
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already demonstrated that in the high frequency portion 
of the spectrum, at least, there appeared to be a finite 
limit to the number and density of services that could 
be accommodated. This experience was sufficient to put 
the nations of the world participating in the conference 
on the alert with regard to anticipating similar conditions. 
in other portions of the spectrum not yet exploited. The 
competition not only between nations but also between 
interests representing different types of services to obtain 
rights in the spectrum was intense. The conference re· 
suited in compromises which really failed to fully satisfy 
any of the participants. The provisions made for the 
U.S. MiJitary Services at the time, and in subsequent 
regional and U.S. allocations, appeared to reasonably 
satisfy military requirements. But these allocations were 
based on a U.S. position which assumed a protracted 
period of genuine peace, with military forces primarily 
committed to progressively decreasing occupation func
tions following World War II. 

The Cold W or lmpetu• 

The cold war, beginning in 1948, changed all this. 
The United States found it necessary to reverse its field 
and to start rebuilding its forces to provide for a military 
posture more in keeping with the suddenly apparent 
menace. Korea gave added impetus to this trend. The 
Air Force found itseli placed at the forefront of the 
effort to establish a proper U.S. military posture. Recog· 
nized was the fact that the Nation needed a strong 
strategic air force and an effective air defense if the 
national security was to be maintained in the face of the 
known threat. 

The adequacy and effectiveness of an air force is 
measured in terms of providjng not only superior 
weapons but, technically, the means required to fully 
exploit the capabilities of those weapons. Air Force 
communications and electronic equipments and systems 
must keep pace with these requirements. As the speed 
and range and fire power of our weapons increase, so do 
the complexity and scope of our communications and 
electronic equipments and systems. 

SACE: Cue in Point 

A case in point is SAGE, the Semi-Automatic Ground 
Environment aystem required for an effective air defense 
of the United States. The operating concept of SAGE 
calls for a marked increase in the number of UHF 
frequencies required for the operation and control of 
weapons in this new electronic ground environment. Ju 
our advancing technology gives us new tools to fulfill 
the Nation's security requirements, it concurrently in· 
creases the problems of providing the required operating 
spnce in the frequency spectrum. 

Concurrently with the build-up and modernization of 
U.S. Military forces, there has been a steadily acceler· 
ating and apparently insatiable demand and application 
to use in the civilian economy of new communications· 
electronics devices and systems also requiring space in 
the radio spectrum. 

Until recently, the effort to absorb this output of our 
technology within the frequency spectrum has been con
.fined chiefly to accommodation within the established 
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table of frequency allocations. The increasing variety 
and density of existing and new services, such as broad
casting, international and domestic fixed, aeronautical, 
mobile, public safety, industrial, Government and ama
teur-to name a few-are such that no one service is 
entirely satisfied with the spectrum space allocated to it. 
As each becomes more firmly established in its allocated 
frequency band, the greater its proprietary interest in 
the band because of the economic investment made. 
Hence, decisions to transfer or readjust allocations 
between class:es of service become increasingly more 
difficult as time passes. 

Forward Scatter 

This brings us to another problem area. The Atlantic 
City Radio Convention of 1947 was the first to recognfae 
the usefulness of the spectrum above 27 ,500 kilocycles. 
In providing for the services to be establi:hed therein, 
through allocations, the assumption was made that fre
quencies in the VHF and higher portions of the spectrum 
were useful to those services where the line-of-sight pro
pagation characteristics of such frequencies were appli
cable. Obviously, this meant short-range, local operation 
as distinguished from the long-range characteri!}tics of 
radio frequency propagation below about 30 megacycles. 
But continued research in propagation developed the 
existenct> of a phenomenon referred to as forward 
scatter, or over-the-horizon transmission, in which the 
higher frequencies apparently could be used for com
munication at much longer ranges than former theories 
visualized possible. The Air Force has since proved the 
soundness of these findings through extensive operation 
of both forward ionospheric and tropospheric scatter 
circuitry. This is a new technique which was unheard of 
in 1947. The carefully arranged Table of Allocations 
established at that time makes no provision for it. To 
what degree, for what purposes, and how is it to be 
accommodated in the spectrum? 

Problem. o/ Policy 

The point of all thU i& that, in. my opinion, the time 
is coming-if it i.$ not already herl!?-when the health of 
our communications·electronics community will be deter
mined in large part, not by the amount and variety of 
devices and equipment that the Nation's economy can 
absorb, but by the availabili:ty of frequencies in the radio 
spectrum. 

The Air Force has a big stake in the frequency spec
trum. Our appropriations for communications-electron
ics probably total two-thirds or more of the Department 
of Defense budget for this area. Contrary to the con
cept visualized by the average man-on-the-street, the 
closer we approach the pushbutton era of warfare, the 
more complicated will be the organization of men and 
material hehind the pushbutton. But the real rub is in 
the fact that the bulk of the equipment we buy must be 
put into immediate operational use and not into mobili
zation .storage as it was before in past wars. As our 
inve.ntory of communications-electronics equipment in
creases, so does the demand for radio frequencies. Obvi
ously, the demand is in competition with the increasing 
demands of a civilian economy that is growing by leaps 
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and bounds. What can be done to solve this problem? 
In my judgment, there is no lasting solution to the 

problem if, by a solution, we mean trying to satisfy 
everyone who visualizes a use for space in the radio 
spectrum. The first element leading to a solution lies, 
therefore, in the sphere of policy. It involves an exami· 
nation at the national level of requirements of what is 
important and what is unimportant relative to the na· 
tional interest. Such an examination can only be made 
by policy-making officials who have the responsibility 
for the Nation's political, economic, social, and cultural 
welfare and for the national security. It should take 
cognizance of current and anticipated technological 
capabilities. Since it must be implemented by the na· 
tional technical frequency management organization, this 
policy should be clearly stated. 

The subject of policy, however, in so far as the pur· 
pose of this article is concerned, is of secondary interest. 

Any national policy formulated must be complemented 
by a combined and conscious effort on the part of the 
user and the producer of communications-electronics 
equipment to conserve radio frequency spectrum space. 
This effort must be aimed at satisfying (through tech· 
nological achievements) the requirements validated by 
the national policy. 

FreqlU!ncy Coruel"f1ation 

An element of this effort should be aimed at integrat
ing as many related operational functions as possih\e 
into a single system. This will require more forward 
thinking and planning than has been acconnplished in 
the past. We have reached the point now in olllr weapons 
systems where a separate black box for each .operational 
function becomes very costly to our weapons' perform· 
ances. In the past we have accepted the separate black 
boxes because of economic costs of equipmenL Fully 
integrated electronics systems, however, are the order 
of the day for our new and modern aircraft. 

In one sense it is fortunate, perhaps, that our technol· 
ogy is accelerating the obsolescence rate of much equip
ment in our inventory. But the integration of operational 
functions cannot be carried out over night In military 
and civil aviation, it involves replacement of equipment 
not only in the aircraft, but in the supporting ground 
environment which represents a tremendous dollar in· 
vestment. We are making progress. The impelling 
motive behind our present efforts to integrate functions 
has not, however, been the need for frequency conserva· 
tion but more effective operations in a jet age. Fortunale
ly, the objective of frequency conservation is for the most 
part compatible with the technological ef/ort currently 
being made to integrate functions. From the long-term 
standpoint, this should pay divUJends. 

The present trend toward modular construction of 
equipment, particularly in aircraft, should likewise pay 
dividends in the effort to conserve frequencies. 

As new techniques aimed specifically at reducing the 
space occupied in the spectrum are developed, particu· 
larly in the field of modulation, we should have a 
capability to incorporate such new techniques through 
exchange of component assemblies, rather than replace-
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ment of complete installations which represent a high 
doUar investment. 

This brings me to some specifics in the area. The 
amount of space occupied in the radio spectrum by any 
dass of service, be it military or civil, is governed largely 
b)· lhe operating characteristics of radio transmitters, 
~\s an example, we have in the Air Force inventory today 
l .HF air-ground communications equipment theoretically 
t·apable of operating on any of 1750 channels spaced 
at 100 kilocycles. Biu in practice, we can derive only a 
/raction of thal many channels /or reliable operation. 
The reason i.s that we mwt cluster--lo meet our oper
ati.ona/ requirements--as many as twemy or twenty-five 
channel.t. within one geographical localjjy, The equipment 
we have does not technicalty lend itself to operating in 
adjacent 100 kilocycle channels in such close physical 
proximity. Factors such as transmitter stability, image 
rejection , spurious respon5e, receiver selectivity, and radi
ated harmonics preclude such utilization of frequencies. 
Spacing of several hundred kilocycles or more is often 
required. To the uninformed, this might appear to be a 
prodigal use of thr spectrum. It is not unique. lt is 
typical of all equipment, whether used for military or 
civil purposes. Our UHF equipment is the best the 
state of the art could produce, but it ~erves to point up 
another area in which OJJr technology can help in con· 
~rving spedrum space. 

Greater Initiative by lndwtry 

Defense requirements laid on the communications and 
electronics industries can be credited, I believe, for pro
moting the development of many techniques looking to 
g reater reliability and flexibility in operations. These 
include such technical criteria as transmitter stability, 
recei,·er selectivity, spurious and harmonic radiation, 
and new modulation techniques. Sometimes industry 
has been bard pressed to meet these criteria. On the 
civil side, the Federal Communications Commission has 
~t the standards. FCC standards have frequently been 
~tablished only afteJ" consultation with the agreement by 
industry. Thus industry has, in many in·tances, followed 
rather than led on the adoption of new tolerances appli· 
cable to use of the frequency spectrum. Admittedly, the 
tolerances have been set only after a reconciliation of 
both state of the art capabilities and the economics in
volved in marketing equipment. But I do not believe that 
there has been anr really impelling motive lo advance the 
sta~ of the art .specifically for the purpo.se of conserving 
radw / requencie.~; and it if entirely po.ssible that costs 
o/ producing the equipment required to preserve a mar
ket in the fumre may have to be given less weight. 

An important 5tep forward to alleviating our growing 
freouency congestion appears lo be for industry itself to 
a~ume greater initiative in this area. 

International Geophy1kal Year 

As you know, some forty-five nations have joined in 
a common effort called the International Geophysical 
Ye!ll' 1957-1958. This take8 place at the cyclic peak of 
solar activity. It is possible that this concerted research 
effort wiU uncover new uses for the radio 11pectrum not 
presently vi!'ualized ot permit certain clas~es of service 
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now allocated frequencies in the congested portions to 
be accommodated in presently unused segments. 
Like our experience with forward scatter, we cannot be 
entirely certain that what we know about propagation 
today will apply lo an evaluation and determination of 
spectrum usage tomorrow. 

'Modulation Technique. 

Finally, I would like to dwell for a moment on modu
lation techniques and the application of information 
theory. The integration of functions involving the con
solidation of several sources of information into one 
channel. utilizing a single frequency assignment, is not 
achieved without cost i.n terms of band width-or 
frequency spectrum usa.ge. During World War II, tele
type--as a means of communication~~atisfied our 
needs. Since then the concept of our operations has 
progressively changed with improvements in weapons 
capabilities. We have requirements today not only for 
multi-band teletype, but for voice, facsimile. data trans· 
mission, photo, and even television. Like all u · ers of the 
radio frequency spectrum, the Air Force is confronted 
with the problem of finding the space required lo ac
commodate these wider band transmissions. Our tech
nology, whether as a result of conscious application of 
information theory, or otherwise, has made progre~s in 
packing more information into a given bandwidth. 
Perhaps the most dramatic proof of this is in the new 
National Television System Committee color television 
standard. Color television, based on the obvious tech· 
nique would require three times the bandspread of the 
4.5 megacycle black and white televi~ion. The NTSC 
action, in spacing the color information in unused space 
between side bands of the black and white signal. per· 
milted the established channel assignment lo be used 
without change. Yet television broadcasting, as such, is 
still an expensive service when measured in terms of the 
six megacycle channel spacing it now requires. This is 
one of the areas where further application of information 
theory could pay gTeat dividends from the standpoint 
of frequency con~ervation. 

No Immediate Solution 

What l have said to you about radio frequencies has 
served merely to outline the problem and the pos·ible 
steps leading to its solution. There are complexities 
involved which must be studied in great and time-con
suming detail by competent people. No hasty solution is 
possible. Certainly no immediate ~olution can be 
achieved. The factors involved (not the least of which 
is the economic one ) a re such that there can be no 
immediate and wholesale reallocation of spectrum space. 
Rather, the solution lies in the establishment of long 
term ob'.ectives rooted in technological progress and 
which, among other things, must take equipment obso
lescence into account. The successful achievement of 
those long term goals is dependent on a joint awaren~ 
by all of us of the problem that exists today. If we 
recognize today that it does exist and work jointly toward 
a solution, radio frequencies tomorrow may still be 
procurable at a reasonable cost. 



in Defense of 
INDUSTRY 

by WILLIAM E. HAINES 

An address given to the Lexington Chapter of the AFCEA 

IT IS DIFFICULT, PERHAPS IMPOSSl

ble, for most of us to visualize the 
destructive power of a t?n of TNT. 
Yet, only a few short years ago the 
world began to measure the power of 
explosives in thousands of tons of 
TNT-kilotons. Now, even the kilo· 
ton yardstick is too short, so we must 
resort to the megaton-the million
ton equivalent of a ton of TNT. To 
say that this latest measurement of 
death dealing power is almost be· 
yond man's comprehension is hut ti) 
explain the obvious. 

Just as the power of modern weap
ons has increased with fantastic speed, 
so have the problems involved in 
even attempting to deal with their 
awesome consequences. Living as we 
do in an age of danger we must try, 
somehow, to prepare against a day 
which we fervently hope-and pray 
- will never come. We can hope that 
no man will ever pervert the atom's 
use to the destruction of civilization. 
Yet, we must no~ we dare not, Jive 
by that hope alone. 
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We are compelled by circumstance 
to maintain what is often called a 
"posture of readiness." Now just 
what is a posture of readiness ? Does 
it mean that we shall build the most 
powerful weapons, perfect the most 
efficient methods for effecting their 
delivery, and devise a network of de
fense to prevent or frustrate the stra
tegic and tactical efforts of an ag· 
gressor? Clearly. these things are 
not enough. 

Megation Weapon Bring• 
New Dimen•ion 

The coming of the megaton weapon 
has brought with it a new dim~nsion 
to mobilization planning : the sober· 
ing prospect of the massive destruc
tion of our tapability to produce. 
Until recent years we could not con
ceive that America's vast industrial 
complex might ever occupy a direct 
combatant status- might ever he 
vulnerable to attack. But today it 
is a stark, inescapable fact of life. 
Today the defense of American in-

dustry involves far more than the 
production of the hard goods of war. 

h involves both a job for Govern· 
ment and a job for management. Thr 
Government must be responsible for 
those things which because of their 
very nature must be un_dertaken by 
the Government. It must , see that 
procedures are dernloped for the 
efficient and prompt .distribution of 
scarce and , critical materials; that 
certain materials are adequately 
stockpiled; that reliable supply-re· 
quirements estimates are in being: 
that a sufficiently broad mobilization 
base is established and maintained; 
and it must be generally prepared lo 

deal with the many wholly new and 
staggering problems which would br· 
set the Nation in event .of attack. 

Further, there is an enormous job 
for management- a job far greater 
and infinitely more difficult than any 
which industry has ever had to face 
in any previous conflict. It is a job 
which can only be done by the own· 
ers and managers of the Nation'~ 
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important production resource, if it 
i~ lo be done at all. It is a job which 
'I ii! not wait until the "string is out." 

If an aggressor should ever decide 
lo launch an attack upon the con· 
tinental United States, it is unthink· 
able that there would be a "phony 
11ar., period, sucb as there was in 
World War II, during which to mo· 
bili.te. It is also unthinkable that we 
would not have to conc~e the firt&t 
blow to the aggr~sor. 

Guidance and Leader.lup 

We must not. therefore, look to 
rhe Government as the exclusive ex
ecutor of the Nation's plans for mo· 
bilizalion readiness. The head of 
every industrial enterprise important 
lo the , national defense has an in· 
escapable responsibility for doing 
those things which are the sole re
spomibility of management. 

The Director of Defense Mobiliza
tion hlltl delegated to the Secretary of 
Commerce responsibility for provid· 
ing : "Guidance and leadership lo in· 
du..<try in the devdopment of plans 
and program! to insure continuity 
of C55ential production in the event 
1.1f allack. . . • " 

No A.b1ol"'4? Dejenae 

That ia a king-sue responsibility. 
Some uy it is an impossible job. One 
can only guess what the consequences 
tlf a nuclear atlack upon the United 
~1a1~ would be like. Moreover, we 
ate aware of the practical obstacles 
involved in many of the steps which 
might be taken, such as an optimum 
program of industrial dispersion and 
~rotective construction. We are told 
that there can be no absolute defen~e 
~ain!lt mass delivery of nuclear 
weapons and that we must assume 
lar~e scale damue to the Nation's 
production fac ilities. Further, that 
"K"e mll!t assume a period of post al· 
laclc paralysis of indeterminable du
ration and untold severity. 

What, then, can be done lo "as
~u re tbe continuity of essential pro
duction-" One view, the utterlr 
fatali&ic view, holds that the destruc· 
tion would be so complete as to 
render any steps useless and futile. 

Another view holds that certain 
things could be done which might as
iurc at least some degree of continui· 
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ty; that somewhere between the ex· 
tremes of achieving the impossible 
or doing nothing lies a feasible mid
dle course. It is based on the premise 
that the managers of every business 
enterprise have an obligation to their 
stockholder~, their employees, their 
customers. and the Nation to take 
such steps as will facilitate-if not 
asS'Ure-the continu ity of their opera· 
tions. The continuity of management 
and technical know·how is a n indis· 
pensable prerequisite to the continui· 
ty of production. 

In preparing the asset side of the 
Balance Sheet of America we are 
prone to list only physical plant, pro
duction. and research facilities. That 
is understandable. Yet, we are apt 
to overlook that " intangible" asset: 
the managerial genius and technical 
know-how which has made our pro. 
duction possible. This is something 
which must be preserved at all costs. 
Whatever may happen to the Na
tion's physical facilities, there must 
be preserved a legacy of managerial 
and technical know-how. 

The Job for Management 

Now just what is the job for Man· 
agement ? It is not easily defined, for 
it differs from company to company 
and industry to industry. Each com
pany must decide for itself what is 
feasible and what is within the limits 
of its own capabiJit ies. What makes 
sense for one company may be un
suited to another. Every company, 
however, should prepare an overall 
company plan for industrial defense 
which encompasses the activi ties and 
responsibilities 0£ every department 
from the plant level to the top man
agement echelon. While it is not pos· 
sible lo list all the steps which might 
he taken, the fo llowing occupy a high 
priority status: ( I ) Remote storage 
of all vital corporate records in non
larget locations ; (2 I Preparation of 
mana~ement succession plans; (3) 
Designation of an alternate company 
headquarters or rendezvous point ; 
( 4) Designation of a top company 
official to coordinate all industrial 
defense planning at the highest com· 
pany level ; ( 5) Amendment of cor· 
por11te by-laws, where necessary. to 
facilitate emergency action; ( 6) Pro
tection of all vital production, re· 
search and operating f acilit ie·s against 
sabotage and espionage; (7) Devel· 

opment of plans fo r the assessment 
of attack damage, and (8) Transfer 
o{ vital production f~m plants in 
target locations to plants in non· 
target locations. 

Balance and Pe,..pet:U11e 

These are but a few of the many 
steps which many far-sighted com· 
panies are now taking to facilitate the 
continuity of their management and 
operations. They are steps which can 
only be taken in advance of an at· 
tack-steps calculated to reduce the 
lead time required to even commence 
the restoration and rehabilitation of 
essential p roduction. 

Now this business of industrial de
fense planning is not a very pleasant 
business. Those of us who are work
ing with it every day must constant ly 
strive to maintain a sense of balance 
and perspective. We, of course, share 
the hopes of the Free World that 
somehow the road will be found to a 
last ing peace. Further , we try to 
avoid the naivete of thinking that 
there is an ultimate passive defense 
lo the rearful consequences of a nu· 
clear attack. Yet we are convinced 
that industrial defense is an integral 
pa rt of a national posture of readi
ness. It is an ingredient in the eco
nomics of the Atomic Age. We dare 
not ignore it. We must not fail to 
meet it. 

The Apathy BaTrier 

During the past two and one-half 
years, BDSA has held individual con· 
ferences with the top managements 
of some 475 companies whose prod
ucts and facilities appear on the 
Critical Industrial Facilities List. The 
electronics and communications pro
ducers stand well up on this list. 
Similar meetings are being scheduled 
with other companies appearing on 
that list. Every effort is being made 
to stimulate each important producer 
of defense, or defense-supporting 
goods coming under the cognizance 
of this Department to take certain 
minimum steps, al least, which would 
facilitate the continuity, re;umption, 
or rehabilitation of production. 

We have learned from these con· 
ferences that a number of companies 
have already made great strides in 
the preparation of their company 
plans. l1nfortunatelr, too many have 
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ENGINEERS: Electronic & Mechanical 

PHYSICISTS 

Finer climate & living ... 

yours at MELPAR 

Melpar is advantageously located in e residential suburb 
in Fairfax County, Virginia, 10 miles from Washington, D. C. 
Attractive new homes and apartments are within a few 
minutes traffic-free drive of our Laboratories. Modern shop
ping centers make trips to the city unnecessary except for 
enjoyment of its many cultural and recreational offerings. 

Regardless of whether you choose suburban, country or 
city living, you'll enjoy our proximity to mountains, beaches, 
and other recreational and scenic attractions. Our climate 
is pleasant with its short winters, beautiful spring and fall 
seasons, and its average summer temperature of only 77°. 
Outdoor living is enjoyed 215 days of the year. 

The Laboratory's "climate" is ideal, too. Our project group 
basis of organization enables you to participate in complete 
engineering problems and gain diversified experience. The 
range and complexity of our projects as.sure you of assign
ments which will stimulate your creative and analytical 
talents. 

Qualified applicants may visit the area as our guests to 
inspect Melpar. 

We Ar• Engaged In Th• f'ollowlng f'lald•: 

Right Simulators. Radar and Countermeawres. Networlc Theory. Systems 
Evaluation. MicNJwave Techniques. Analog & Digital Compvters. MGg
netic Tap• Handling. UHF, VHF, or SHF Receivefl. Packaging Electronic 
Equipmenl. Pul1e Circuitry. Microwave Fillers. Servomechanisms. Sub
minahlrlzalion. Electro-Mechc1"ical Design. Small Mechoni&1111. Ova/ily 
Control & Teat Engineering. Field Engineering Antenna Design. 
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@M-iLj7J\R:·;ncorporated 
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3623 Arlington 8oule varcl, Fallt C:h11~h, Vlt9inia 
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done little or nothing. All seem to 
recognize the importance of the 
problem but the big question is how 
to penetrate the apathy harrier. 
Progress is being made, however, and 
we are happy to report that an in
creasing number of companies are 
"on their way:' We see evidence of 
an accumulative interest on the part 
of both company managements and 
industry groups. The examples be
ing set by many of the Nation's lead
ing companies are doing much to 
$timulate others to follow suit. 

In addition to the individual com· 
pany conferences, BDSA is workin~ 
closely with several trade and pro
fessional organizations. Some have 
designated committees to study the 
industry-wide implications of indus
trial defense. others tell us they plan 
to do so. It is our hope that every 
important trade association will (a 1 

keep its member companies current)~· 
informed on developments in the 
field of industrial defense and ( b J 

stimulate them to prepare company 
plans for the continuity of their op· 
erations. It is our job in BDSA to 
work closely with such groups in 
every possible way. We urgently 
need their as$istance and hope that 
we might work with them. 

Much has also been accomplished 
to date through the many industry 
committees which advise BOSA. 
These IAC's - Industry Advisory 
Committees-have been of great help 
in recommending approaches to the 
problem, stimulating interest, and de· 
veloping sound continuity of produc· 
tion measures. We expect to make 
continued use of these advisory 
groups as an important facet of our 
Industrial Defense Program. 

There are a number of industry· 
wide problems which are receiving 
the attention of BDSA such as at· 
tack damage assessment. Several of 
our industry divisions are current! ~· 

studying this problem toward the end 
of developing a self-triggering pro· 
cedure for the assessment of attack 

·damage by technical industry survey 
teams. It is hoped that considerahle 
progress can be made along these 
lines during the coming months. 

In conclusion, a good start is be
ing made. We respectfully solicit 
your help in encouraging indu!>try 
to tackle the job. 
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TE LET PEWRITER SWITCHING 

I~ THE FALL OF 1952, THE FIRST 

nilitary automatic teletypewriter 
iwitching center was placed in op· 
:ration al the Headquarters Fifth 
\rmy. Chicago, lllinois. This center, 
mown as Teletypewriter Switching 
:enter. AN/ GGC-2 t XC-ll , is the 
prototype and forerunner of the Tele
t~· pewriter Switching Center AN/
FCC-30 now in operation in the Sixth 
Army Area, near Davis, California, 
and others currently scheduled for 
ill5tallation at selected headquarters. 

Ouring the summer of 1940, it be
ean:e evident that existing and ex· 
panded radio channels would not 
handle the traffic generated by partial 
or full mobilization. To meet the 
niounting traffic volume and antici
pated heavier loads, other communi· 
1·ations equipment was inve: tigated. 
Al 'll'hat is now Fifth Army, IBM ra· 
di11·lYJlt' equipment was used in the 
fall of 1940 as a supplement to the 
high-speed semi-automatic r a d i o 
:hannels. Teletypewriter Exchange 
~rvice, and some point-to-point wire 
rhannels were used to supplement the 
111anual CW channels. 

In 1943 a semi-automatic torn tape 
teletypewriter relay center was in
~lalled in Chicago and was used dur
'"it the remainder of the war. This 
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AT FIFTH ARMY 
by LT. GEN. W. H. ARNOLD 

Commanding General 
Headquarters, Fifth Army 

equipment is still used to process 
much of the traffic at Fifth Army. In 
1952 the semi-automatic system was 
supplemented by the automatic tele· 
typewriter switching center which 
handles between 5,000 and 11,000 
messages daily on twenty channels. 

The automatic switching center is 
designed to relay automatically tele· 
typewriter messages prepared in ac
cordance with existing military pro· 
cedures and formats, and to process 
single address, multiple address, and 
book messages. 

Incoming Line Vniis 

Messa~es enter the ~witching center 
through teletypeWTiter-reperforators 
in the Incoming Line Units, and are 
re•1roduced on punched paper tape. 
This tape passes through a tape 
reader which transmits control infor· 
mation to the incoming line relays. 
These relays detect a new message 
entering the system and also check 
the number on this message. against 
a number previouslv set into a chan· 
nel number comparator. This com· 
parator counts the number of mes· 
sages received on the circuit con
cerned, and stores the number of the 
next mest<age to be received. If the 
number appearing on the message 

agrees with the number stored in the 
comparator, processing of the mes
sage continues. Should the number 
d isagree, audible and visual alarms 
notify operators of the discrepancy. 

After the message number has been 
checked, the tape reader leads are 
switched to the Director. I nforma
tion repre>enting the precedence and 
addressee of the message is trans· 
milted electrically to storage and con
trol relays in the Dii:ector. The ad
dressee in formation is then spilled 
from the Director into the Translator, 
and converted to information repre
senting the ci rcuit over which the 
addressee is served. This information 
is returned to control relays within 
the Director. Acting on this informa
tion, the Director activates switches 
in the Cross Office Selector Unit. and 
in the Out.going Line Selector Units. 

THE AUTHOR 
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the Fifth Army, Chi
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Din.ctor complete• process of metHge in 8 Hconds 

Cron office 1elector •witch•• incoming meuage to outgoing line 
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Translator, front view, converh meuege to proper c ircu it 

Cross office storage 11nits hold men•CJ• for • cl .. r line 
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Switches with.in these units complete 
t.he connections from an Incoming 
Line Unit lo a Cross Office Storage 
Unit, and from the Cross Office Unit 
~o the outgoing line, through Monitor 
Reel Record Units. 

Transmission of the message is 
from a transmitter-distributor in the 
Incoming Line Unit to a teletypewrit
er-reperforator in the Cross Office 
Storage Unit, where it is reproduced. 
The tape then passes through a tape 
re&r in the Cross Office Storage 
{;nit which, together with control re
lays. detects that a message is ready 
for transmission, and tests availabili
ty ef the outgoing line. If the line is 
free. the mes!!age is transmitted to the 
outgoing circuit and is reproduced 
on the monitor for storage purpoSf;' ·. 
If Die line is busy, the message is 
~ on punched tape in the Cross 
0..- Unit until the line is available. 

Iii.sages are segregated and stored 
in ~dence and address categorie . 
~ heavy traffic periods, messages 
far(tbe same addres..."Ce and of the 
.. precedence are usually !!torerl 
in t\e same Cross Office Unit to aw<1it 
u ·ailability 0£ the line. Should this 
particular unit be busy receiving a 
mCS!!-age at the same time another 

I 
measage of the same precedence hr 
tile same address is incoming, a !!ec· 
ond lllorage unit is used for storaze 

~' of the new message. Messages are 
II tranEmitted from storage in a se· 
~ quence determined by precedence. 
J The procedure governing some 

types of messages requires immediate 
transmission and interruption of any 
transmi&1ion on the same line involv
ing a me!'sage of lower precedence. 
This is ae<:ompli•hed automatically. 

' 11le high precedence message enters 
the system in the same manner as 
lower precedence messa~es. However, 
when the Director receives informs· 
tion on the hi)!:h precedence message, 
11 new cross office connection path is 
~tablished and the message is trans· 
mitted from the incoming line to an 
emptv storage unit. As soon as in· 
fonnation is detected in the new stor
age unit that the mess,ge is ready for 
tranami!!.Sion, any existing transmis
sion of 11 lower precedence on the cir· 
cuit involved is interrupted, the in-

1 terrupted message is cancelled auto· 
matically, and the high precedence 
message is transmitted without delay. 
The interrupted meseage is retrans· 
milted later: as a new mes?age. The 
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abo,·e proceduraJ requirement is a 
primary reason for common, pooled, 
storage equipment, others being econ-

' omy of equipment and flexibility. 
·.t·'Processing by the Director and 
• Translator is normally completed in 
''.about 8 seconds per message. If the 
•outgoing line is not busy or if a high 
precedence message is processed, the 
beginning of a message may be re· 
ceived at the receiving station before 
the message ending is transmitted 
from the originating station. 

Book and multiple address mes
sages are processed completely auto
matically. Incoming book and multi
ple address messages are received as 
a single tape and reproduced into as 
many individual messages as may be 
required. In this system, the maxi· 
mum number of separate tapes repro· 
duced would be twenty; these twenty 
tapes may carry a total of ninety-nine 
addressees. The capacity for repro
duction, then, is governed by the 
number of outgoing line3 available, 

Monitor rHI storage 11nits thro11gh which menage travels 

Supe,..i1on' console, w:th emergency power, controh operations 
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or hy restrictiom; intentionally built 
into the system. On an average, four 

· tap~ are the usual reproduction re· 
quirements on book and multiple ad
clress messages. Frequently, messages 
with fifty-five addresses are received 
for proce~sing. Messages of this type 
are processed in approximately ei~ht 
minutes; manual processing of the 
same message requires sixty to ninety 
minutes depending on the textual 
li-ngth. 

lnlercept Po1ition1 

Facilities are provided for inter
cepting incorrectly prepared mes· 
sages, messages containing erroneou ; 
precedence or addressee information, 
or messages which for any reason can 
not be processed automatically. The 
intercept positions are shown in the 
right center of Figure 7. Message; 
received at these positions are cor· 
reeled bv operators within the center, 
if possible, or the distant station is 
requested to retransmit a corrected 
copy. Messages locally corrected are 
forwarded to the addressee ~talion 
from a position on the Manual For
warding Unit. Each forwarding posi
tion contains control switches and 
buttons which permit setting the 
transmitter-distributor at that posi
tion to any desired outgoing circuit, 
and to set into the position any de· 
sired degree of precedence, irrespec· 
tive of the precedence appearing on 

Overall view of the Switchin9 Center 

the message. This feature permits op
erators within the switching center to 
override any existing transmission. 
except a transmission of the highest 
I FLASH I precedence. 

Control of operations is centered at 
the Supervisors' Console. On the left 
of the control panel, switches are pro
videcl for control of normal and emer· 
gency power. On the right of the 
panel appear duplications of alarms 
appearing on each piece of equip
ment within the center. From obser
vation of the alarm lights, the condi
tion of tht> entire center, or any part 
of it, can be determined at a glance. 
An intercommunications system con
trolled from the console, permits su
pervisors to direct operations within 
the center, as well as to communicate 
with maintenance and other person
nel. 

Speed of Operation 

During four years of operation, 
over four million messages have been 
processed without a major outage of 
equipment or circuits. In fact , total 
outage to date is less than four hours. 
From this, it is considered that this 
e:iuipment undouhtedly meets the re
liability requirements for military 
communications. Handling a like 
a.mount of traffic on semi-automatic 
equipment requires 607< more per· 
sonnel than is required for automatic 
operation. Maintenance personnel re· 
quirements increased about 15'/,. 

Initial training o{ operating and 
maintenance personnel was conducted 
by the .manufacturer of the switching 
equipment; no training was required 
for maintenance of teletypewriter 
equipment since it is identical to that 
used in present semi-automatic coru•. 
munications centers. Speed of relay•: 
ing and proces:ing of mel!.sages has 
been increased considerably. Circuit 
utilization is closer to maximum than 
possible with semi-automatic equip. 
ment, consequently, the cost per mes
sage has been reduced substantiallJ. 

The transition from semi-automatic 
to automatic operation was not too 
difficult. With the cooperation of the 
manufacturer, who provided Fifth 
Army personnel access to a labors· 
tory model of the equipment, training 
courses and instructions were drafted 
and presented. Training with the 
equipment itself was conducted dur· 
ing testing and debugging. Since thi~ 
equipment is compatible with equip· 
ment used in other army teletypewrit· 
er stations, no major network chang~ 
were requirecl. Minor modification~ 
in procedures, affecting the starting 
and ending of messages, were made 
without difficulty. 

The automatic switching center al 

Headquarters Fifth Army is firm(~· 

established as an integral part of the 
world wide Army Command and Ad· 
ministrative Network. 
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, Unlike a>mpanics offering stock equipment, 
1

14
. REL specializes in solving problems: radio 
~; tuo~s. For thirty-:four years, REL' s design 
.... and mantfacturing skill and facilities have been 

devoted' blazing new trails. 

Brilliant and unrivaled success is being achieved 
by REL in these and related applications: 

-:·.. foiH . • oi.JjoiHt COHIHfUHiCatiOHS (long & short ra11ge) 
Trots htric scatter systems 

"tiut ed Hfissile coHtrol gear 
· ·~· ·. -?~ ·route tel~Me toll service 

. opaga~n research equipme11t 
. t ; 

speeialized radio problems deserve solu
. · ~L. 

Crt411., Cllf«IS •REL-'*• /19 acq11onaf tng1n 
AtlJrm ,......, .,.... W Ptno,,,.tl Dirtdor. 

L ... _ 
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layi"g end picking up ceble on dHp, unoo" ground is one job 
for which the venetile S•egit Trec. Karrier wes designed. Independent 
tred ection is shown in t+ii1 view of the rnechina going down grede 
with the load pulled bad over the trech. The loed is hori1ontel 
a lthough the tred et the left is lower and on rnuch stHpn pitch 
than t+iat et the right. The oscillating, self.leveling tracks and 
.. . l.ing b .. rn constructio11 of the undarc.rriege make this pouible. 

Note the cable rHI gearing et the right . 

.. . .. ., 

the Skagit 
Trac-llarrier 

by Lt. Col. M. Pr:eston Goodfellow (Ret .), Pres id ent Ove rseas Rttonstruction, Inc . 

A PROBLEM WHICH FREQUENTLY 

plagues many people in the field of 
communications is the handling and 
string ing of cable on rough, steep 
terrain, swampy ground, and through 
water. The Army Transportation 
Corps also faced such a difficulty in 
its study of aerial tramways for han· 
dling mater iel, particularly on beach· 
heads. 

How the Transportation Corps 
found an answer to this problem as 
part of the over·all aer ial tramway 
p roject is an interesting story of prod. 
uct development. 

The handling of cable would he 
simplified, it generally was agreed, 
by using a track·mounted, self·pro· 
pelled reel carrier that could reel and 
unreel cable while stationary or mov· 
ing in either direction. The un it 
would have to be capable of negotiat· 
ing steep ground, under load or trav· 
eling light; also it must operate on 
rough, uneven terrain without danger 
of tipping, traverse soft, swampy 
~round and go through breast-deep 
water. The unit ought to be designed 
for multiple use in handling materiel 
as well as for cable reel work so it 
would have to be equipped with 
qu ickly interchangeable lift fork and 
cable reeling attachments. Since use 
on beachheads was likely, the fo~ks 
!\hould pick objects out ?f the sand. 
Q{ course, it must be compact in size 

and easy to move and operate. 
Everyone was certa in such a cable 

ca rrier would simplify the problem. 
The only difficulty was that no such 
machine existed. 

Skag it Steel & Iron \V or ks of 
Sedro·Woolley, Washington, under· 
took to engineer and build such a 
combination cable reeling device and 
lift tractor as part of its development 
contract for the aerial tramway proj· 
ect. Thus was born the Skagit PT·4 
Trac-Karrier . .. a heavy dut), rough 
terrain, cable reeling, lift tractor. 

Trac·Karrier on Operation 

Many of the engineering principles 
which went into the machine already 
had been proven by Skagit Steel in 
its normal production of heavy duty 
eq uipment: the main ach:e\·ement was 
combining them into one compact 
unit of almost unlimited rersatility 
without complicated a5$emblies and 
controls. 
: Basically, the Trac·Karrier comists 

of four main assemblies: The under· 
carriage; the lift carriage; inter· 
changeable cable reeling device and 
lift forks; the power unit, drive and 
powerfu~ large-capacity winch drum. 

The undercarriage, mounted on 
"Caterpillar" tracks, emhodies ex· 
elusive Skagit design features . It 
has walking beam construction and 

EotTOR's Non:: The "Skagit Trac-Karrier" is a heavy du.Ly load carryin.s t ractor 
deJigra•d to operate in Jteep, uneven Rround and in mud or water. Fully teJl!•d by 
the Armr Tran.sportation Corp11, it i.J now in quantity production and Jhould be 
.u11e/ul in the field of communication!. 

11i;1·illati11g tracks which perm it the 
lracks lo rie.e. fall and change their 
pitch independently of each o ther. 
Thi~ provides a self·leveling under
l'arriage which compensates for dif· 
ferent ground levels and p ermits 
either track to over-ride an obstacle 
while the other is in a depression. 

On land tests at the Skagit provin~ 
grounds in the foot hills of the 
rugged Cascade Mountains of the Pa· 
cific Northwest, the Trac·Karrier car· 
ried full loads and laid cab le on 
ground with sleep pitches, rockio. 
mounds and hollows. lt maintained 
its balance with loads carried high 
and low while the tracks were on 
different levels. 

During one test a heavy truck, u~d 
to transport boxes of steel fo r the 
test, bogged down when it backed off 
a road. The Trac·Ka rrier picked up 
the truck with load and set it back 
on the road. To prove his confidence 
in the machine, the operator elevated 
the truck and load to the full height of 
the lift forks, more than 8 feet , and 
carried it over the rough ground 111 

an unscheduled demonstration. 
The lift carriage is designed to 

raise and lower a load; to thrust it 
far fo rward or bring it back ovrr 
the tracks. and to tilt it forward or 
back to keep it in a horizontal p~i· 
tion regardless of the pitch of the 
ground. 

The carriage is operated hydraulic· 
a lly and i~ mounted on the under· 
carriage with rollers. It has a hori· 
zontal movement of 55 inches and is 
powert!d by a Auid motor and speed 
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In going up hills, the load is thrust fer forward to provide mnimum traction. lik carriage 
is vertical. Note fairleeds for ,,.ying out cable when machin• moves forward. 

Trac-Karrier ran in four fHt of salt weter, leying and picking up ceble to end from lending 
craft. Not• the load pulled becl over the treds es it becks up remp. 

reducer drive which utilizes the main track was allowed to drop off a ledge 
power a nit. Raising and lowering is into soft mud; the Trac-Karrier main· 
achieved with a combination roller tained its level position. The reel of 
chain and hydraulic cylinder mecha- cable was raised above the water 
nism. level, the winch line was anchored to 

The lift carriage tilting mechanism shore, and the machine pulled itself 
permits the load to he tilted from 15° out of the hole. The winch drum 
forward to 30° back; this is accom- drive frictions are not affected by 
plished with double-acting Auid cylin- water and operate while submerged. 
ders. Also in the salt water tests, the 

In tests, the machine performed machine laid cable to and from land-
all functions easily on 4a per cent ing craft, being driven up the ramp 
grades; it moved in a straight line onto the craft, forward and reverse, 
over ground which required a trac· while the landing craft was both 
tor to follow a zig-zag course. affoat and 'in shallow water. The 

Because the motor and controls are ramp sometimes had an angle of 45° 
mounted high, the unit was able to {iand the water depth against the en-
operate in ;wore than 4 Lt of salt J(ine was eouivalent to 6 feet during 
water during amphibious operations. some of these operation.11. 
During one such deep water test, oni;· .. · • Pads which were easily installed 
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on the grou!!er shoes were used to 
protect tue oe1:.c ul the landing craft. 
Since the undercarriage tracks have 
independent action and steeriug 
brakes, no difficulty was encountered 
in guiding the unit on the ramp 
where minimum clearance was avail
able. 

Movement of the lift carriage up 
and down, forward and back, and its 
tilting action are the same whet4er 
the cable reel or lift forks are at-
tached. . ,.~ 

The reel carrying mechanism is :of 
steel construction with heal-treated, 
cut steel gears and is equipped so 
that the reel may be atti(:hed and 
lifted direct from the ground. It has 
a reversing mechanism to rotate it 
in either direction. The reel is driven 
by a roller chain from a power take
off on the idler shaft; the friction 
drive and brake are designed to main
tain tension. Fairleads are provided 
to lead the cable over the top of the 
machine when cable is being laid with 
the machine moving in a forward 
direction. 

Although primarily designed as a 
cahle reeling device and lift tractor, 
the Trac-Karrier has a draw bar pull 
of 22,000 pounds, depending on the 
soil and load conditions. 

The standard model has five for
ward speeds and two in reverse rang
ing up to 6% MPH. Optional width 
grou~er shoes are available. The 
height of the lift carria~e movement 
can be modified to meet special re
quirements, standard beinl( 8 feet, 6 
inches. Gasoline or diesel power is 
optional. 

Controllilll( DetJicu 

The unit can .. he driven by an in
experienced ·operator after brief in
struction; all controls are · centrally 
located within easy reach. The track 
drive frictions are spring loaded and 
hydraulically actuated. Hvdraulic op
eration a lso is provided for lifting 
and tilting the load and for the 
throttle. The horizontal movement 
of the carriage is controlled with a 
hydraulic motor through a worm 
gear speed reducer and roller chain. 
The turning brake on each track is 
equipped with a ratchet and also is 
used as an emergency holding brake. 
The engine clutch is foot-operated. 
A central gear shifter controls the 
transmission. 

... - . -
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We build electrQnic "BRAIN5° for guided missiles· 
A missile's accuracy in reaching its target 

depends upon the reliability of precision 
electronic controls. 

From the very beginning, scientists and 
engineers of the Intern.ational Telephone and 
TeJe~raph Corporation b~ve b~<'n at work on 
guided missile systems, ~pplying world-wide 
eXJlt'ricnce and a· 11c-ore of !'pccial skills. . 

FEDERAL TELECOMMUNICATION LABORATO
JUES and FARNSWORTH ELECTRONICS COMPANY, 
both divisions of IT.tT, 'are deeply engaged in 
research, development, and manufacture of 
missile guidance and precision remote control 

'' · -
' . 

systems ..• contributing to the conception and 
·Operation of such missiles as the Terrier, Talos. 
Sparrow, Meteor, Rascal, and Bomarc. 

Missile iruidance fa one more field in which 
the creative en i.dncrrin~ aml th e 
integra\c•d focili tics uf IT&. T nre 
developing new t'OtlC'ept., in r l (' f'· 
tronir ., ancl tr lr c•o111111 unil'al io11 .... 

JNTIRNATIONAL TlllPHONI AND TILIGRAPH CORPORATION, 67 aroad StNet, New York 4, N. Y. 
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RAPPORT 
by Lt. Col. John Clapper, Jr., SC 
Faculty, Command and 
General Staff College 

THE CRAY SHADOWS OF ANCIENT 

history hide the secret of who first 
said, ·•To win we must fight as a 
team." Perhaps it was some fur.clad 
family that long ago foraged the for. 
~t for food, armed only with spears 
and dubs. Whatever its origin, the 
ti-tatement stands out today as an 
axiom, "A leader and his aids must 
be in rapport." 

Reprinted from the November, 1956 
iJsue of t~ Military Review, pub
lished by the Command and General 
Staff Colkge, Fort Leavenworth, Kan
.~a.t . 
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Today, if military forces are to sur· 
vive and win on the atomic battle· 
field, the demands for close team
work, complete integration of sur· 
veillance, reporting, analyzing, di
recting, and supervising functions 
are vital. To talk of a weapons sys
tem is to speak in terms of a co· 
ordinated and controlled organization 
of interdependent elements which 
reaches its full stature because a 
means exists within the structure for 
regulating, guiding, and managing 
its utilization. But let us develop the 
picture from a simple beginning
"ln Rapport." 

As combat forces grow in size, the 
control problem becomes more com· 
plex. 1t reaches its ·zenith in atomic 
operations where,,dispersion between 
units makes a ~e~ting impossible. 
Thinly defended«areas between units, 
and greater distances to ·travel com
bine to limit tlle visits of..,the com
mander to his units. The old system 
of a series of command huddles all 
over the battlefi~lt{ has given way to 
more dependence '.upon standing op
erating procedutes, set plays, and the 
application of remote control. Yet, 
even as these techniques are emerg
ing, there is a greater accent on quick 
reaction. Speed is of the essence in 
atomic combat situations, whether it 
be on the offense or the defense. 

This matter of arranging proce
dures for passing information up and 
down the line, calling for and pro
viding mutual support, and directing 
the maneuver of the group applies 
equally in principle all the way from 
the simple example of a handful of 
men, up to and including the complex 
operations of powerful formations 
equipped with the most awesome 
weapons of modern war. 

Command and Control 

Since modern man has changed 
hut little over the centuries, physio
logically speaking, the improvement 
and development of the battle team 
has centered about new weapons, im
proved materiel, and better commu
nications-more effective ways to 
shoot, move, and communicate. 

As much as vanity may resist the 
admission, bravery and steadfastness 
are age-old virtues. Regardless of 
new weapons, battlefield gadgetry, 
and high morale, tomorrow's armies 
will be no bolder nor determined in 
the face of adversity than were the 
Roman Legions of old, or the valiant 
Allied defenders of freedom in World 
War II. They stood fast in the face 
of their fears and douhts because 
leadership got through to them, anti 
welded them into highly effective bat
tle groups. Tomorrow, then, we must 
have the command and control which 
spells the difference between a team 
and a mob, in a much more complex 
battle situation. 

Once needs are known and stated, 
progress is under wav. The funda
mental sequence of filling the require-
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ments should fit generally into this 
pattern: 

1. The development of new con· 
cepts of future war in accord with 
national objectives. 
2. The determination of the re
quirements in organization and 
equipment. i 

3. The determination of the weap· 
ons necessary. 
4. The generation of tactics and 
doctrine required to exploit fully 
the potential capability of new 
weapons and materiel. 
5. The evolution of the requisite 
means to effectively command and 
control the agencies involved in 
using the new capabilities. 

Re•is&ance to Change 

Throughout the history of war
fare there has been an inherent re· 
sistance to change. Despite the con· 
stant hue and cry for more means to 
reach the final victory with greater 
certainty, individual bias and in
ability to visualize clearly the over·all 
picture has led to many delays and 
failures to exploit new fields. Look· 
ing at the precepts of progress stated 
above, we can recognize that the 
greatest military champions were 
those who not only had the advantage 
of superior battle hardware, but also 
developed the technique to get the 
most out of what they had. 

The great challenge then is to place 
sufficient stress and emphasis on all 
phases of development to acquire the 
maximum return from our inventory 
of assets. Although this article is 

concerned primarily with the last 
phase, the evolution of the requisite 
means to effectively command and 
control the agencies involved in 
using new military capabilities, the 
other elements should not be re
garded as having been !'lighted. Nat
urally the last phase is dependent up
on the preceding ones, and may well 
be developed concurrently with them. 

Today, the Army boasts greater 
firepower and increased mobility and 
flexibility . Only with top quality com
munication~ can we reap their full 
promise. The development of new 
tactics, organization, and doctrine to 
exploit greater potentialities is being 
conducted zealously . Both combat 
and logistical operations in the fluid 
battles of tomorrow call for provid· 
ing the control elements with a 
wealth of up·to·the·minute infonna· 
tion about conditions over a large 
battle a rea. Once gathered, informa· 
tion must be filtered and forwarded 
to those who must evaluate it and 
revise their estimates of the situation 
in line with their findings. Decisions 
must be rapid and accurate to a de· 
gree not formerly required. And 
throughout the process, the system 
must be capable of furnishing excel· 
lent and uninterrupted communica
tions, no matter what actions the 
enemy takes or what weapons he uses. 

The temptation is to treat the re
quirements for a staff or operations 
control group as one entity, and to 
regard the requirements for a com
munications-electronics system which 
serves the control group and ties it 

into the subordinate actioJI dgenC:.\e\', 
as a separate and distinct package. 
The fault in such a view lies in a 
lack of appreciation for the close in· 
terrelationship between the pat\!!-. 
Compare the human cerebrospinal/ 
automatic system and military t~· 
sponse/autonomic control mecha· 
nisms. The point to be drawn is that 
human sensory preceptors, nerve 
ganglia, central conscious and pe
ripheral unconscious response con
trol centers, and motor impulse or 
reaction media are aJI bound into a 
compact unit)'. Psy-chologists advise 
that nerves and nerve centers direct
ly condition behavior and conscious· 
ness. It is worthwhile to note in pass· 
ing that man is physically superior 
to other vertebrates because he has 
a more highly developed central 
nervous system. 

NerrJe Cenler 

The military central nervous sys· 
tern for the battle area of the future 
must control battle groups of ail 
arms, moving over greater zones of 
influence, and must provide for rapid 
and adequate logistical support. Units 
will assemble and disperse with rapid 
changes in density, yet always retain· 
ing the essence of one mass. The 
ability, through great mobility, to 
concentrate and strike, a.nd then to 
recoil and later exploit the devasta· 
tion caused by attacks of sudden 
ferocity places a premium on battle 
area surveillance, interpretation at 
the operation control center, and the 
transmission of the reaction impulse. 
Human eyes and ears will be supple· 
mented by radars, seismic and acous· 
tic detectors, and remote airborne 
and ground positioned photosensi· 
tive reporting devices which are 
linked into integrators at response 
centers. 

Jn the ultimate system, informa· 
tion from lower echelon data collect· 
ing and mixing centers will be re· 
ported periodically to higher echelon 
control centers by means of unat· 
tended electronic devices which also 
will respond with the latest data upon 
interrogation impulses from eleven 
echelons. The data thus transmitted 
will be sorted, integrated, and e· 
sessed electromechanically to the 
limit of human ingenuity. Prear· 
ranged response patterns, warnings, 
and summaries can be presented vis· 
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ually, stored autumatica~y, or typed 
for future study by controllers~ As 
the quantity of incoming data in· 
creases, it will be imperative that 
derical operations be performed by 
machines. 

Atomic battle concepts clearly es
tablish the need for effective commu
nications at all le\'els in the field 
army. Command posts, even at corps 
and army le,•els, must be highly mo
bile. Division CP's wiH IDO\'e as 
often as once a day. Corps CP's will 
move as often as everv two or three 
days, and Army CP's ~·ill displace at 
intervals of a week or less. 

Frequent displacement makes it 
mandatory that all signal equipment 
lie a; mobile as the headquarters it 
~upport s. Switchboards, radio relay 
stations. and other facilities must be 
mounted in ~mall trucks no larger 
than the ty-pes used by the staff sec
tion.• of the headquarters. Radio 
communication must be continuous, 
even during displacement, with local 
direction of incoming and outgoing 
calls to operating staff officers by 
means of radio switching centers. 
Power units must he mounted on 
vehicle!' and fed from central fuel 
tanks. Antennas for even relatively 
elaborate radio relav stations shoulcl 
be so designed that they can he put 
up and into operation in minutei;. No 
~Uin!! up should be required inside 
a truck or van. Its equipment should 
he read>· for use instantly. Local wire 
lines in the CP should be fanned out 
as fast as men can run, with an over
all result that displacement of a CP 
cr.ases to be much of a problem. 

Grid Syatem 

Instead of wire lines between 
echelons, highly directional radio re
lay networks will be normal. The 
grid sy!!tem must have the capacity 
and reliability to provide full switch
board-to-switchboard service on a 
common-user basis and als-0 such 
private or sole user channels as are 
nec~ary. All transmis!ions must be 
coded 11utomatical1y or scrambled 
with no time delay. 

The destructive capability of 
atomic weapons and the requirement 
!or fast, reliable, and uninterrupted 
communications for the control of 
battle groups of all arms operating 
ot·er wide areas as well as for rapid, 
adequate logistical support, outmode 
the familiar single axis communica· 
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lions system shown in Figure 1. The 
blast depicted, or one severing the 
main axis from division main to di· 
vision rear, would cause completely 
unacceptable disruption of the tacti
cal. administrative, and· logistical op
erations and control. 

Figure 2 clearly shows the superior 
resilience and flexibility of the grid 
communications system. It is appar
ent that even complete destruction of 
the switching center at the hub of the 
system would not cause more than 
momentary interruption of vital com
munications. In fact, an enemy would 
find it costly and difficult, if not im
possible, to disrupt communications 
completely- particularly if primary 
reliance is on radio communications. 
Unaffected switching centers merely 
would tie in with each other and 
nearby units and business would 
carry on as usual. 

Radio Relay Syatem 
At lower echelons the use of tacti

cal radio gear must be expanded. 
Small multichannel radio relay sets 
can be developed which provide eight 
voice and two teletype channels, iden· 
tical to wire service. The artillery, 
infantry, and armor will all have the 
same basic vehicular radio set, with 
hundre<ls of channels for suitable al· 
location. Fully integrated battle 
teams thus will be possible, with no 
frequency problem or inabilitv to 
reach to units of another arm. ' 

Just as the combat operation of 
the future will be molded into an 
entity of weapons and control svs· 
terns, so also must the administrative 
and logistical capability be stream
lined. Without fully adequate logisti· 
cal support commanders in the atomic 
era cannot execute their tactical 
plans. To keep pace, smaller and 
more responsive service organiza
tions, better operating procedures, 
faster transportation, and improved 
communication techniques are neces
sary. 

The more quickly and surely we 
can deliver supplies to the battle area, 
to the right place al the right time, 
the less requirement there is for com· 
bat and combat support units to 
carry large reserve stocks. I terns used 
frequently in quantity will be called 
for and must be delivered rapidly as 
neecled. The better the service from 
rear to front, the smaller the forward 
stocks on hand will need to be. Bulky 

supplies will be held in the rear until 
required and shipped quickly to the 
consumer on order. The desired ef
fect is the development of a smaller 
but more responsive supply and 
maintenance chain to help increase 
tactical mobility. ln the· absence of 
superior logi"stical control communi
cation facilities, the whole idea is 
little more than a dream. 

Flow of Data 

If such a system is to work effec
tively, "green light" supply proce· 
dures must be used. Theater policy 
will set forth authorizations and al
locations. Control will be more cen· 
tralized on critical items, less on 
ple.ntiful stocks. Operations will be 
decentralized. Hoarding by using 
units will be denied by limiting tran5' 
portation capability to that which 
will carry authorized levels only. 
The cumbersome multiple-item requi· 
sition of the present will be replaced 
in the future by single line item 
requisitions transmitted over wire or 
radio circuits from regimental and 
higher headquarters. 

Stock and supply control will be 
built around electronic computers 
and integrators. Simple, uniform 
methods will be standardized, accele
rating the Row of data and reducing 
order and delivery lead time. Aided 
by electronic <lata transmission tech
niques, the development of a highly 
responsive logistical system, l011g the 
dream of field commanders, may 
very well be one of the first major 
breakthroughs to the Army of the 
future. 

It is imperative that machines free 
staff officers from the burden of 
manually performing every repeti· 
live process not involving a hi~h de· 
gree of judgment. Operation control 
centers must be unclultered and 
quiet, yet highly responsive to the 
decision-making process. Delays in 
transmhsion can and will be elimi
nated once procedures are developed 
by officers specially trained to work 
out the complex relationships of all 
parts of the system. The command 
and control of administrative activi· 
ties involves a myriad of telephone 
calls and message transmissions. 
Thus a network of high quality com
munication circuits will be necest<ary 
to insure continuous management 
over operations in rear areas. Multi-
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Write for complete data and prices 
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channel facilities will be 11t:t.~c~ 
to pass this heavy trallic over long 
distances by means of an area ~'t 
"grid" system. 

The form and nature of ful\\\e 
tactical and logistical operations will 
be influenc~ greatly by increase<i 
use of Army aircraft. Army air op
erations will be conducted in al\ 
weather, at all hours, usually a t ]ow 
altitudes over electronically defined 
air routes. Cor~unication and traf
fic control will cause the orderly 
movement of large numbers of planes. 
fully coordinated with tactical air 
support and anti-aircraft defense. 

Vnique f'requencie• 

The basic principles of flight con
trol operations are not new. The 
United States Air Force and the 
Civil Aeronautics Authority are rich 
sources of guidance. However, cer· 
tain unique requirements of the Arm,· 
have no outside counterpart which 
can be exploited. Army airfields will 
be created hastily and heliports will 
mushroom wherever the tactical situ· 
ation dictate5. Communication. air 
navigation. en route Right assistance, 
and landing aids for the field army 
will be "here today, there tomor· 
row. " Only by the most carefully in
tegrated system of command, control, 
and communications-electronics will 
the Army's own control over it!' 
Right operations meet expectations. 

The fundamental test of under· 
standing comes from uncovering 
basic principles and applying them 
properly. As a truth is recognized as 
being generally applicable, the details 
behind it lose much of their mystery. 
The more intricate problems of mili· 
tary signaling are being studied and 
solved by forward thinking officers 
who plan to use communications not 
as technicians but as commander~ . 

In the final analysis the comman· 
der who figuratively sub-divides hi!< 
control system into its parts to u11· 
derstand how and why it works is 
well on his way to gaining the know· 
how to exploit the fu ll capabilities 
of his command. Perhaps this is win· 
so much attention is placed upon th~ 
need for :!uperior communications hr 
top military leaders who emphasize 
the absolute necessity for the closest 
union between the commander and 
his control system. 

... -- . -
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PHOTOPROGRESS 
Hycon Lightweight Aerial Reconnaissance Camera 

Something new in )jghtweight aerial reconnaissance 
rameras has been developed by Hycon Mfg. Co., Pasa
dena, Calif. Designed for use in missile and high speed 
drone aircraft, the camera can also be used for more 
r.onventional aerial reconnaissance tasks. 

Known as the KA.20, the camera usee 9 x 9-inch film 
and 6-inch metrogon lens to provide a maximum a rea 
of coverage. It weighs only 17 lbs., one-fifth the weight 
of comparable aerial cameras. Built-in image motion 
L•1mpensation, which adjusts for the airplane's forward 
·peed by moving the film at the time the exposure is 
made, assures sharp photography. Because of its size, 
light weight, and 9~ x 91

' format, the camera has appli
fation in all type5 of aerial platfo rms, both manned and 
unmanned, where weight is a critical problem. Missile 
and rocket use is completely possible with the new KA-20, 
5ince it has repeatedly withstood launching and landing 
loads of 40 G's according to officials of the company. 

The first KA-20 was made specifically for installation 
in the Radioplane RP· 17 drone and was developed under 
the direction of the Signal Corps Engineering Labor
atories, Fort Monmouth, N. J. It has been field tested 
by the U.S. Army Electronics Proving Ground. 

ltirror Type X·Ray Camera 

A new type X-Tay camera which results in a 70 to 
i~''i reduction in X-ray exposure to the patient has been 
announced by the General Electric Co., Milwaukee, Wisc. 
The camera portion of the unit is produced by the 
Fairchild Camera and Instrument Corp., Jamaica, N. Y. 
Heart of the new camera is a special mirror, which 
applies the same principle that is emplo•, ed by astron
omers to photograph light from the distant star s. The 
re~uction in X-ray exposure is made po•sible by the 
mirror's optical speed which is between 4 and 5 times 
greater than that of refractive lens type cameras hitherto 
USed. The large-diameter mirror system, similar to those 
used in giant telescopes, is reported to produce sharper 
an~ clearer images than have hitherto been possible. 
T\us system permits an extremely wide working aperture 
of f/0.7 IGRA £/ 0.65 ). Resolution of the X·ray image 
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is 4 times that of refractive-type lens camera previouslr 
employed. 

Developed by Fairchild in cooperation with the N. V. 
Optische lndustrie, ( Odelca) of the Netherlands, the 
new camera features the Bouwers concentric mirror 
optical system, which greatly surpasses the light-gather
ing capacity of the conventional lens. 

The camera uses miniature 4~ x 4# or 70mm film 
which p rovides considerable economy over the use of 
larger film sizes. The camera can be adapted to serial 
film wor k permitting the taking of from 1 to 6 frames 
per second. 

Kalfax Photographic System 
A wholly new and revolutionary photographic process 

called Kalfax which requires no chemicals, fumes, vapors 
or tbe like has been developed by T. J. Moran's Sons, 909 
Sourh Broad St. , New Orleans 25, La. 

The Kalfax Process uses physical development rather 
than conventional chemical development processes. The 
developing agent is heat applied at a moderate temper
arure, and is clean and simple and consists of only two 
steps-expose with light and develop by heat. 

The sensitivity of the present Kalfax emulsion is in the 
ultra-violet hand of the light spectrum and thus the ma
terial can be handled in daylight or ordinary room light. 
This characteristic of Kalfax enables operations to be 
carried on with ue1ter flexibilitv and permits the appli
cation of pr inciples of photography to a new and unusual 
~eries of applications. 

Kalfax emulsion is essentially grainless and the reso
lution of tl.e ml\terial is superior to most of the con
ventional silver-halide emulsions. 

Image permanence is sub~tantiallv greater than that 
of conventional photographic materials and the Kalfax 
film displays insignificant loss of image when subjected 
to temper11tures as hip;h a!! 200F. 1-fumidity tests have 
been made by completely immersing the developed 
material in water for long periods with no image deteri
oration. 

Kalfax photographic papers may he of any color, thus 
achieving a number of colors without charge in e;ther 
exposure or development techniques. The process is ion· 
izing radiation proof and the material!! may be used in 
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"hot" areas without adverse effects. 
The sensitized materials may be coated on lfnything 

and the copying material will reproduce continuous. tone 
pictures usable in commercial photography for . proof
reading. Various units of equipment have been devel
oped to u~e Kalfax paper and film as follows: 

a. Kalfax Enlarger. Projection prints from 35mm or 
16mm microfilm frames up to 14 x enlargement in 30-40 
seconds. 

b. Kalfax Film Printer. This unit exposes and de
velops in one operation 35 or 16mm film in strip or roll 
at a speed of .5 to 24 feet per minute. 

c. Kalfax Photocopy Machine. Same size contact 
prints up to 11 x 17 in less than one minute. 

New Lamp Developments 

A new photoAash lamp development which is sure 
to be welcomed by photographers everywhere is the 
Amplex baseless photoAash lamp which is a product _of 
the Philips Laboratories, Eindhoven, ~etherlands. Desig
nated as the "My-T-Myte" PFl !clear), the new baseless 
Rash lamp fits any bayonet-base flashgun through the 
use of a simple inexpensive adapter. The baseless lamp, 
which is described as revolutionary by the distributor, 
is a medium-peaking lamp with a peak duration of 18-20 
milliseconds and is suitable for use with all presently 
available fixed focus and synchroni?.ing cameras. 

Output of 7.500 lumens makes the basele>s the most 
powerful, small ls mp available in America. A blue base· 
less bulb, PFlB, is also available for the Daylight Type 
Color films. The adapter, which can be purchased for 
20 cents, is provided with an ejector lever which can be 
operated with a simple Rick of the finger. The Amplex 
Corp., 111 Water St. , Brooklyn l , N. Y ., has been ap· 
pointed exclusive distributors of the lamp in the United 
States. List price of the PF l (clear) is 9 cents each. 
The PFlB (blue ) is 11 cents each. 

Another lamp development which is sure to interest all 
projectionists is the new Westinghouse 1,200 watt pro
jection lamp which is claimed to give 30~ greater screen 
brightness. Designated as the 1.200-watt T-12, the lamp 
is designed to work with existing projection equipment 
and is interchangeable with present 1,000-watt lamps. 

Nearly two inches shorter than other 1200-watt lamps. 
the new light source has the same filament size as 1000-
watt lamps. Enf!:ineers of Westinghouse state that the 
lamp has one of the most compact filaments ever made. 

One of the important advantages of the new lamp is 
that it permits the use of the new wider screens. The 
extremely compact filament used in the new lamp wa!' 
made possible by the development of new techniques of 
drawing tungsten wire and an exclusive floating bridge 
filament construction. This design allows the placing 
of the coils close together without danger of shorting 
when the filament expands upon heating. 

Photographic Pamphlets 

One of the most interesting and at the same time 
handie!l of booklets to come off the presses recently is 
the new 1956-57 O,xical I nduslry Directory, priced at 
SS.00 and published by the Optical Publishing Co., Box 
542, Huntington, L. I., N. Y. 

The directory consists of 309 pages of information 
designed for ready reference. This new edition gives 
up-to-date information on some 3,000 domestic and 
foreign suppliers of optical components, instruments, raw 
materials, and services. 

As a new feature it lists the pertinent data regarding 
thousands of commercially available corrected lenses for 
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by en9inoe'5 of Wutin9ho .. se whi-:h is in terc:hon9uble with presen• 

1000 w• tl lamps. 
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tlu·ir "pt•dalitil'-. in llw 1wri;c111nel ~N.·tion. 
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speeds security . . . Briefly, SAGE does this: employs radar e nd electronic 
d igital computers to detect end identify approaching 
enemy aircraft; determines appropriate defensive measures 
such cs a ntiaircra ft weapons, missiles, or intercepting planes; 
guides missiles end interceptors to the target end then 
returns planes lo their home base. 

with the help 

of Burroughs 

computation 

Burroughs 
Tbe foremost Name 

in Computation 

Burroughs hos the SAGE job of helping to speed the 
correlation end translation of woming dole through auto
matic computation. This entails research, development, 
prototype design end engineering, production, instollotion, 
troinin; end fleld maintenance. 

Here is just one of many si;niflcant Burroughs contributions 
to defense in the areas of Instrumentation, control systems, 
communications, electronic: computers, data processing. And 
on the basis of our proved skills, facilities and experience, 
we welcome further inquiries regarding defense contracts. 
Call, write or wire Burroughs Corporation, Detroit 32, Mich. 

INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 

lurrought Corporation plants In Detroit and Plymouth, Michigan 
Burrough• Research Center, Paoll, Pennsylvania 

BectroOata Divhl0n, Pa1adena, Callfomla 
Control Instrument Company, Brooklyn, N. Y. 

Bectronlc lndrvments Division, PhRadelphla, Pennsyl'lanla 
Electronic Tube Division. Plalnfleld, H. J. 

Th~ Todd Compa!'_Y~nc.. R~Jt_er!. ~ Y. 

LoolcJno to future expan1lon, Burroughs Invite• lnqulrle1 from quallfled engineers. 



PHOTOPROGRESS------
All the new films are included therein together with 
complete technical information. The book contains 68 
pages, is priced at 50 cents and explains photographic 
proc~es, and gives detailed information on black-and
white sheet and roll films used by commercial, pro· 
fessional, and amateur photographers. 

Among the 15 films for which exposure, processing 
and sensitometric information is provided are Kodak 
Tri-X, Panatomic X, Verichrome Pan, and Royal Ortho, 
recent developments of the Eastman Kodak Co. 

A new section of the hook discus!!eS graininess, sharp· 
ness and revolving power of films in light of recent 
Kodak discoveries in the field of acutance--the scientific 
measurements of sharpness of films. 

Some Rel"ent Photographic Patents 
Perhaps this account would not be quite complete with· 

out mentioning three recent U.S. patents that may possess 
wide implications in the photographic field. 

The first of these patents covers a radically new and 
different system of photo recordation which is neither 
conventional photography nor electrophotography as it 
is known and practiced today. 

Such a process, known as the electrodynamic, has been 
invented by J . E. Jacobs and Rudolf Frerichs, and a U.S. 
Patent #2,764,693 was issued thereon under the date of 
September 25, 1956. The title of the patent is "Process 
and Apparatus for Image Production and Recordation" 

·and briefly, the principle of operation is as follows : 
The method, which uses a photosensitive screen of 

finely divided semi-conducting crystsls of current am
plifying material, produces images in terms of electrical 
currents, flowing in each and every portion of an image 
producing area, whereby the image may be recorded 
by applying the currents directly to a current sensitive 
sheet to mark the same, thereby reducing the recording 
procedure to one of utmost speed, precision, and sim
plicity by avoiding the chemical procedures inherent in 
conventional silver-halide photography and the mechani· 
cal dust pattern transfer procedure of xerography. 

The photosensitive layer may consist of cadmium or 
mercury sulphide or cadmium selenide, or other semi
conducting material having the inherent capacity of op· 
erating as an electrical current amplifier when irradiated 
with light rays from the ultraviolet to X-rays. 

The patent comprises 13 claims and has been a~signed 
to the General Electric Company. 

Improvements in Electroluminescent Lamp& 
Another patent U.S. #2,755,400 issued July 17. 1956 

to C. B. Stiles and a5$igned to Sylvania Electric Products, 
Inc., Sa1em, Mass. mainly covers improvements in the 
hasic electroluminescent lamp. 

The inventor states that he has found that the light 
output greatly increases as the temperature is raised 
above 100 F. Jn some cases, the output is increased six 
times or more above that obtainable at room tempera
ture. The reason for this increase is that formerly 
the voltages u5ed were not sufficient to raise the tern· 
perature of the lamp more than a few degrees above 
ambient. Several means may be used to increase the 
tempetature of the lamp, among them being, beating the 
lamp by external means, such as by a separate heater 
resistance; increasing the resistance of the lamp electrodes 
hy increasing the resistance of the transparent conductive 
layer, increaE-ing the voltage across the lamp and increas· 
ing the frequency of the voltage. 

However, the inventor states that it generally will be 
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The AmplH Baselen PFI Photoffadt Bulb slips into ih perm•ne11t 
ad•pter bH• which fih •ny bayonet-base flash9un. lever •t right 
of •dapter ejech the 111ed bulb. Americ•n Flash9u11 manuf•cturers 
are now wortin9 on de1i9n1 that will take the Baseless Bulb directly 
without an adapter, a11d • number of Europ .. 11 911n1 for the Bes.-

less Bulb are now on ~•le in America. 

found lo be more efficient to let the lamp heat itself bv 
raising the voltage or frequency or both and by enclosing 
the unit in an inverted outer glass envelope.. As an 
illustration, a graph appended to the patent shows that 
at 150 F. and 250 volts, the brightness in foot lamber~ 
is approximately 0.8. At 150 F. and 550 volts the bright· 
ness is approximately 2.8. As the brightness values of 
the electroluminescent lamp are pushed higher and 
higher, the lamp becomes increasingly more valuable as 
a pvssible photographic illumination source since this 
factor, more than any other, has prohibited .its use. 

Electronic Exposure Control Device for Variable 
Contrast Photo Papers 

U.S. Patent #2,764,060 issued to Robert J. Roark, 
September 25, 1956, assigned to E. l. du Pont de Nemours 
& Company, Inc., Wilmington, Delaware, covers an elec· 
tronic exposure control device for variable contrast 
photographic papers. As is generally known, one of the 
prohlems encountered in printing variable contrast pho
tographic papers is the subjective opinion of the operator 
required in selecting the proper filter, paper, and the 
exposure required. 

According to the inventor, the subject electronic device 
eliminates the above making all operations in effect 
automatic, or semi-automatic, and requiring a minimum 
of human intervention. The device essentially comprise
an electro-optical scanning system having a photoelectric 
detector which generates a pulEoating E.M.F. in response 
to the light transmitted by the negative when a repre· 
sentative area of the negative is scanned hy a Nipkow 
disk or like device. This E.M.F. is transmitted to two 
parallel connected electronic circuits, one of which indi· 
cates (or controls) the duration of the total light ex· 
posure as a function of the density of the negative, whilr 
the other indicates (or controls) the light quality as a 
function of the contrast of the negative. 

The inventor claims that the device is compact in 11r· 
rangement, and can be adapted for attachment to a wide 
variety of designs of conventional photographic printin~ 
equipment. Furthermore, the apparatus is claimed to be 
low in first cost and maintenance. and the automatic or 
semi-automatic feature provides ·for an increased pro· 
duclion rate. 
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I Association Mf airs 
1957 ConHntlon News 

The National Convention Chair
man, Admiral Joseph R. Redman, has 
made the following announcement re
garding Committee Chairmen for the 
AFCEA Convention to be held at the 
Park.Sheraton Hotel MB)' 20, 21, and 
22, 1957. 

Chairman in charge or organizing 
the program and securing the techni
cal papers is Francis H. Engel, RCA. 
Entertainment and banquet arrange· 
ments will he made under the leader· 
ship of John L. Gilbarte, Admiral 
Corp. Mrs. Engels will organize the 
committee handlin11; the program of 
ladies activities. 

The Tours and Transportation 
Committee will be headed by George 
Sheets, Stromberg-Car lson, and Ro· 
land C. Davies, T elecommunioatu:ms 
Reports, will direct the public rela
tions. 

William C. Copp, of William C. 
Copp & Associates, will handle the 
exhibits again this year. Frank Mar· 
tins will he treasurer and Burnett R. 
Olmsted will take care of the adminis· 
!ration and budget 

Exhibits 

In the short space of three weeks 
a total of 90 exhibit spaces out of the 
160 available have been contracted. 
Since spaces are going rapidly, or· 
ganizations which anticipate securing 
space should not delay in mailing 
their request 

Technical Papere 
The response to the request for 

technical papers to be presented dur· 
ing the convention has been most 
gratifying. A total of 45 papers on 
various subjects have been received 
to date. From this number, the Chair· 
man for Technical Papers and his 
Committee will choose a total of 12 
for presentation. 

AttenJance 

From all indications, this year's 
convention will be the biggest in the 
history of our Association. Approxi
mately 3500 representatives from the 
military and from business are ex~ 
pected. This will exceed the atten
dance at our Boston Convention by 
2000. Special plans are being made 
for the ladies to tour points of in
terest in the Washington area. 

General Blake MoY&s to Naw Post 
Maj. Gen. Gordon A. Blake took 

over a new assignment on January 1 
as Commander of the United States 
Air Force Security Service at Kelly 
Air Force Base, Texas. 

General Blake lakes a wealth of 
electronics experience to this assign· 
ment having served as Director of 
Communications-Electronics, USAF, 
for over two years, from Janual')-, 
1953 to June, 19.'i6. In June, 1956, 
he became Assistant Deputy Chief of 
Staff, Operations of the Air F <>roe. 

A leader in AFCEA, General Blake 
served as the National Director of 
chapters from June, 1954 · to June, 
1955. From 1953 to 1956, '.he was a 
national vice-president and served as 
a member of the National Board of 
Directors and of the Executive Com· 
mittee. 

OY&rseas Interest In SIGNAL 
During the past two months, it was 

gratifying to note that our overseas 
chapters have evinced an interest in 
the change of format and the type of 
material contained in SIGNAL. This 
is a forward step and one which 
p!eases the National Headq'!arters no 
end. Tn this connection, SIGNAL 
would be pleased, not only to receive 
worthy comments, but also to receive 
interesting articles for publication in 
the field of communications., electron· 
ics and photography by members of 
our overseas chapte:rs from time to 
time. 

Past Issues of SIGNAL 
National Headquarters has received 

quite a few requests for past i!l!lues 
of SICNAL which we advertised for 
sale at $1 per copy in a previous issue 
of StCNAL. Since we will dispose of 
our supply of past issues on March 
l , we would like to suggest that those 
chapters or individual members, who 
have not yet placed orders for copies 
desired, do so before the deadline 
date. National Headquarters will be 
glad to make available without cost 
copies of our last 4 issues for use at 
banquets or Association meetings to 
pass out to visiting guests. l f any 
chapters desire to take advantage of 
this opportunity, please communicate 
with the Washington office hefore 
March 1, 1957. 
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AFCEA Group Memhers 
Con11nunic1tion.-Electronic.-Photo1r1phy 

Ult-4 hlow .,. tit• 1;,,., .-llo .,. ,,..,,, ..... ,,.,. of tlte Al .. -4 Fon:•• ComMu1ticetJon1 end llKt,.,.~1 Auoc/•fJ-. ., tlHtir 
,._,,.,.,.,,, tltey l1tdlcftte tltelr no'1•11 lw tltelr tlt•N ;,. l1td111try's ,_,. '" -''--' Meuritf. leelt "'"' -iH't•• ,..,.,., ol 
lb 11._.., ••ployH1 °' offldel1 fw lttdl-fldwl ....... nltlp In AFCIA, tltws fonrtl1tf e ,,..,,, ot tlto ltS,,,_,. ttfli1t-4 ,..,. in tM elec· 
ttontcs •"' ~OfN,,llJe 11•1'1, n•lle61e lw •"'le• •"' euldll1te• to th ereff ••ntit:es on ,.,..rclt, deHlo,,...,,,, _19Ct.,,. 

Admiral Corp. 
Air Aa-letee, lne. 
Airualt Radio Corp. 
Alden Elec:trooie & lmpul.e Record. 

Ins Eqalpment Co. 
Allied Control Co., lne. 
AUied Radio Corp. 
,\Imo Radio Co. 
Ameriea.n Cable ct Radio Corp. 
Ameriun Electronle Labonlorla, lne. 
Amerlua Jn1d1ute of Eleelriqal 

Eqinee ... 
American Maehlne ct Foundry Co. 
biteriean Radio Relay Lape 
American Telephoae ct Tel""'aph Co. 
Alllerieaa Telephoae ct Tel~pb Co •• 

Lone IJne. Dept. 
Ampex Corp. 
Amphenol Eleetronlee Corp. 
Anaeonda Wire cft Cable Co. 
A. R. F. Prodacb, I.De. 
Arswu Camena, lae. 
Arnold Eqineerlns Co. 
Atlu p,._a..lon Prodaeb Co. 
Aatomatie Electric Co. 
Aato111atle Eleetrie S.lee Corp. 
AatomatJe Telepbooe .t Electric Co., 

Lad. 
Barker ct WUIJamiron, Jne. 
8al'T)' Controla, l ne. 
Bell ct Gouett Co. 
Bell Telephone Company of P•. 
Bell Telephone Labontoriea, Jae. 
Bendix Radio Dlvblon, Beadbt AYla-

tion Corp. 
Beriuh.lre Traa1former Corp. 
Blaekbana Eleetronlc Corp. 
Billey Eleetrle Co. 
Bo111ae Laborator&e., Jne. 
Brltbh Tbomeon·Boa1ton Co., Ltd. 
Bnm.New York lndaatria Corp. 
Bvroqha Corp. 
California Water ct Telephone Co. 
Cambrfdae TbermJonle Corp. 
Caf!~l Radio Ensineeriq lnadlate, 

Carollaa Telephone cl Tel~pb Co. 
C-lnl Teclua.leal lautltate 
Clleaapeake cl Potomac Tel. Co, 
Clnebmatl ct Sabuban Bell Tel. Co. 
Ce.tu Tnaulator Proclacta, DI.WO. 

or CeYtte Corp. 
Coutal PablleatJona Corp. 
Colllu Radio Co. 
Cohunbla Broadeaninc Syetem, lne. 
Contravea hall-a 
Compaple Frsncabe Tho-n

Boaatoa 
Con•m, Dfml.oa or General Dynamtea 

Corp. 
Copperweld Steel Co. 
Cornell-DaWUer Electric Cnrp. 
Crafa Syetem1, lac. 
C..O.Jey Dlddon·A•eo Mfa. Corp. 
o.-, P.A., Jae.. 
De.e-.Uen for lndutry, lne. 
DeVry Teehnleal JutJtute 
Diamond State Teleplaone Co. 
Dictaphone Corp. 
Dab- Co~. 
OaJlont. Allen B., Laboratorl-, lne. 
Eutm.n Kodak Co. 
Eleetroalc Meodateti Inc. 
Elcin Metalrormen Corp. 
FalreJa.lld Camera ct laatnunent Corp. 
Fanuworth Eleetronlca Co. 

1,,., pnxu'9MMt, end .,.,.,,_. 

Federal Telephone ct Radlo Co. 
Geaeral Aaillne ct Film Corp. 
Geaenl Cable Corp. 
General Commnnieatlona Co. 
General Elec:trie Co. 
General Telepho- Corp, 
Gilfillan Bro•·• Co. 
Globe Wlrela1, Ltd. 
\;ray Manafae1arin1 Co. 
Haller, Raymond 11nd Brown, Inc. 
HaWerartel'9 Co. 
Halold Co. 
Hammarlund Manuf.c1arin1 Co., The 
Eleetronit-11 Dh·ielon, Hazeltine Corp. 
Heiuemana Electric Co. 
Bercal .. Motor Corp. 
Bhe111p Wlree, Inc. 
Hoilman Laboratorle1, lne, 
Hos•• Labora1orle1, Inc. 
000ftr Eleetronlca Co. 
Hopkin• Easiueerlns Co. 
Ha1bea Aircraft Co. 
Hyeoa Eaatern, lne. 
JWaoll Bell Telephone Co. 
l.ndJana Bell Telephone Co. 
ladl•- Steel ct Wire Co. 
ln1tJtate of Radio EqlAeen 
International Baelneee Madllnee 
lnternatJonal R.ealata"Dee Co. 
lnternatJonal Telephone .t Telepoaph 

Corp. 
Jaeolaaen Mannlaetarina Co. 
Janak_r ct Balley, lac. 
Kay Lab 
Kellon Switehboard ct Supply Co. 
Key1tone Eleetronlee Co. 
Klelneehmldt Laboratorlee, lne. 
Kolled Ko~, lne. 
I..anadale Tube Co., DMalon of Pblleo 

Corp. 
La"ole Laboratorla 
Leieh S.lee Corp. 
Lenkurt Electric Co. 
Lem Electric Mannfaetnrins Co. 
Lewyt Manafaetnrin1 Corp. 
Llbra~pe. Inc. 
Loral Eleetronlee Corp. 
Maehleu Laboratorle1, lne. 
Mapa•ox Co. 
Maida Develop111ent Co. 
Mallory. P.R., cl Co., Inc. 
Marlon Eleetrleal l111111trament Co. 
Materiel Telephonlqae Co. 
Merit Coll and Tranarormer Corp. 
Mlehlpn Bell Telephone Co. 
Mlerowa•e Aaaodata, I.De. 
Moatcomery Co., The 
Mosorola, lne. 
Moun.&aJo State. Telephone & Tele. 

mph Co. 
Mallard Ltd. 
Mater Co. 
Mycalox Corporation or America 
Natlonal Co., Inc. 
Net.on Tedmleal Enterprlaee 
Nema.Clarke, Inc. 
New Eqland Tel. ct Tel. Co. 
New Jeney Bell Telephone Co. 
New York Teleplaoee Co. 
North Allleriean Philip• Co., Inc. 
North Electric Co. 
Northweltlll"D Bell Telephone Co. 
Oak Manalaeturlq Co. 
Ohio Bell Telephone Co. 
O'IC.eefe .t Merritt Co. 

Federal Teleeomm-&eatlon 
blton'°"8 

Oda EleYatol' Co., EleetPonlc Dlvldon 
Padfic Mere...,,,. Televldon Mis. Corp. 

- · ·P..eHm ,T.eleplteee-·4:- Telecrepb Co. 

Paek.rd-Bell Co. 
Pase CommanJeation1 £naineen, Inc. 
PenJnealar Telephoae Co. 
Phelp• Dodie Copper Prodacta Corp. 
Phileo Corp. 
Pbo101raphle Soeict~ or Ameriea 
Ple9KY Co., Ltd. 
Prodelln lne. 
Badjart Corp. 
Radio Condea1er Co. 
Radio Corporation or Ameriea 
Radio Corporation ol America, 

DefenM Electronic Prodacb 
RCA Great Britain, Ltd. 
Radio Eqiaeerln1 Laboratorie.. lae. 
Radio Receptor Co. 
Raytheon Manufacturina Co. 
Red Bank Dlvblon, 

Beodb Aviation Corp. 
Ree•• la1trament Corp. 
Remlnf1on Rand, Divielon of Sperry 

Raad Corp. 
Kemler Co., Ltd. 
Rocke lntemado-1 Corp. 
S.xonbars CeramJca 
Sicma lmtrament1, lne. 
Society of Motion Pietare ct Teien.Ion 

Eosbaeen 
Sonotone Corp, 
Soand.terlber Corp. 
Soat.bem Bell Telephone cl Telqraph 

Co. 
Soat.bern New Ensland Telepho11e Co. 
Sont.bwe1tern Bell Telephone Co. 
Sperry G)'l'OKope Co., Dlvbion or 

Sperry Rand Corp. 
Sprque Electric Co. 
Stackpole Carbon Co. 
Standard Telephone ct Cablea, Ltd, 
Stanford Reeurch lutltate 
Stelma, Jne. 
Stewart·Wamer Corp, 
Strombers·Carbon Co., DJvbion of 

General Dynamla Corp. 
Suprenant Mf1. Co. 
~l\'llnla Eleetric Prodncta, lne. 
Technical Materiel Corp., 11ae 
Tec:bnolOfY lmtra1nent Corp. 
TeJe.l>ynamlee, lne. 
Telephonlee Corp. 
Teletype <Mp, 
Tenaolhe laaulated Wire Co., 1ne. 
T- liutram,Jnb, lne. 
Timee Faalmlle Corp. 
T.M.C. (Ca-d.) Ltd. 
Trad Eleetronlo Corp. 
Triad Tnn1former Corp. 
Traatltron Electronic Corp. 
Taq.Sol Electric, Jae. 
United Telephone Co. 
United Tnuuformft' Co. 
Watel'Dllln Prodaeta Co., Inc. 
Wehete,,.CaJc .. o Corp., GoTenuamt 

DI Yi.don · 
Weei Cout Telephone Co. 
W "tern Eleetrie Co., lac. 
Weete.m Union Telqraph Co. 
Weedqhonae Electric Corp. 
Welton Electrical lnatrv.ment Corp, 
Wheelock SJcnala, Inc. 
Wiebe Easineerinc cl Coaatractloa Co. 
WUeox Eleetrie Co., Inc.. 
WIU.rd Stora1e Battery Dtv.1 

Electric Stonse Battery Co. 
Wlaeon.a.ln Telephone Co. 
WoUenaak Optical Co. 
Zenith "Badlo Corp. 

l 
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Crystal sets to sat.ellite.c; ... only decades away from the first primitive experiments 

loom:; today's giant 12 billion dollar radio-electronic." industry. Now, all 4 floors of New 

York City's Coliseum are needed to display one year's growth! 

The purpose of The Radio Engineering Show ii; to bring new and stimulating ideas 

in radio-electronics to engineers. To achieve this, more than 200 papers will be presented 

by 22 professional gi·oups at the Convention's 55 wchnical sessions. Over 800 new ideas in 

radio-electronics engineering will also be presented by 834 exhibitors representing more 

than 80% of the productive capacity of the industry. 

Ye:o, it's big in size, big in scope. Whatever your special interests, attending this Con-

vcnlion can cut wc.-eks olT your "keeping informed" time. Plan now to be there. 

Save time; a whole year's productive 

effort seen in days! See all that's 11ew in radio-Plectronics products, deuel~p

ments, and engineering-meet the men respoMible! Hear the best technical 

papers about your specialty! Meet old friends, mal~e new ones, enjoy asso-

ciation and social events! 

I 
I I! 

PRODUCTION 
&. 3 lecture hall• ::::::= 

INSTRUMENTS 
A COMPONENTS 

COMPONENT PARTS 

EQUIPMENT 

Sl~NAL, JANUARY, 1957 

IRE Membera.$1.00 

Non-members $3.00 
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Mlnlo1..,. printed circuit cords, 
he011of the Tronsoc COftlputer, 
-o.. oU the ele111enh for 
Otilblltotic ond control functions. 

PERFORMS COMPLEX FLIGHT CONTROL INSTRUCTIONS 

••• EVERY 30TH OF A SECOND! 

Now a high-speed airborne compurer 
rh.1c slips like a desk dr.1wer mro rhe 

nose of a super~onic Navy jec fighter 
anJ processes c.l1gnaJ data derived from 

analog mformacioa ;,, sp/11 suomls. 
TRANSAC-a completely trans1stor-

1LeJconuolsysrem -cl1mmaces vacuum 

tubes, Jm<les and orher bulky com-

ponencs of orJin.try digital computers. 

Philco 1) prouJ to have mer che exacc

ing scancl.uJs of the Navy Bureau of 

Aeronot.ur1cs. Industry coo is wacchmg 

the TRANSAC computer w1rh ics 

high ~pc:ed c.l.ica processing capabili

ties m.1ke phenomenal conmbuuons 

to business pl.inning and operauons. 

PHILCO TRANSAC ••• t-"•1rl •f P/Hh C.... 
,.,,,,;.~ r ... r,,,,,,;,,., A,,,.,.,,,,;, u•""1tr 

CORPORATION Government and Industrial Division • ,Phlladelphla 44, Pennsylvania 
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Chapter News 
Baltimore 

The chapter·!' October meeting, held 
at the Bendix Radio Division, was high
lighted by a tour through the corpora
tion's new engineering building. A 
buffet dinner preceded the tour. 

E. K. Foster, manager of the plant, 
acted as host to the group of 160 mem
bers and guests, and introduced the 
guides who took groups of members 
through the new building. 

The 100.000 square-foot structure, 
which includes spacious work areas 
and offices, has an auditorium, o com
plete printing plant, engineering li
brary, and loading dock. 

The Air Research and Development 
C<>mmand entertained the chapter at 
a dinner-meeting November 13. A film, 
"The Time of War," was shown. 

The theme of the film was the need 
for scientific and technical progress in 
I\ i111ion h 1:x11lauwJ 1hu1 "1'hl' ~ nr 
ul Wnr" r1~q11i rl'~ chat wr jllll uhl'acJ 
;HIJ l..t'ep ulwa1I 11• far u~ pu11~ihll' nnd 
1lint n-~l'arrh 11nu d!'vc'lt1pmt'nt urt' play 
'"1 an importunt purl in thi~ figh1 Th<' 
film a l1<0 poiute.I c•ut tlw i<l~u·. mi;.. 
~ion~. ond nr~t1ni1~1ti1111 of '\ l{OC and 
liuw it wwb alont_r with inclu1-try. 

'f'lw hr1111 of tlw 1•vcnl111L wa" Col. 
C. R. Toi-ti. A~~i~lnnt l~xr.futiv1• Otlir\'1 
lu I.I . Gt•n. Thontu• 5. l'owf!r. ARDC:. 

Boston 
Tht' C"buptcr', Nov1•111bt'r mt•t•lio~ wa" 

lwlcl ut lhf' Wt••11·111 Lnion plu11t whcrt 
mcmht-r!' nnd 11u1• .. 1 .. Wl'rc· lnkt•n on 11 
111ur l•y ftuht:rt 0 1rkt: .. , u~,.i•t,1111 'ir t• 
pr,.· idt0 ir nf 1lw •'•inwnn•. 

Mr. Dirkes explained his company's 
latest facsimile equipment to the group 
and late r discussed switching center 
devices developed by Western Union 
for its customers. 

Cltica10 
The chapter's tenth anniversary was 

celebrated at an October dinner-meet· 
ing in the new Headquarters of the 
Chicago Air Procurement District, 
USAF. Col. LeRoy C. Lewis, Chief of 
Chicago Air Procurement District and 
a member of the chapter's Board of 
Directors. was host. 

The program, divided into two parts, 
was ope.ned by Maj. Gen. W. 0 . Sen
ter's speech, "Facing the Engineer Per
sonnel Sho~tage.'' General Senter is 
the Commander of the Oklahoma City . 
Air Materiel Area. 

The remainder of the 1>rop:ram was 
1lt·v••trd 111 th•• out lininl! of Col. L1·wit• 
Comnrnnd. ino ludin~ th,. l'XJ1lnnJli1111 
of t•1111t r u1·t atln1111i .. 11·utiot1 au<l pro<'UH'• 
m1·n1 a~j;i~t;mr;· lo Jmlf•ntiol •Uf11>lier ... 
T•• nit! rl1t' memht•r"' knowl1·tli;.t> of rl1<> 
~11l1j1•c1 11 dctailcJ intlt:\. 11! Co11uu1;Ji. 
lit':. and .\ir M.1trrir.I Con1m(1111! l'11r
C'1111,. 111~ Ollic:t'~ wu" tli~trib11tl'cl. 

ll ri1t. Gt'n. Willlan1 0. Iru1111i11, Cnm-
11111111ling C1•nr.n1l, '!'ASSA 11ncl fM1t. 
G1•11. llirum U. lvt'~. lll11111i11 M1lirnry 
Di11ll irt w1·w lltt· <li,.tingni~lwd ~pt'nk· 
t'to< ut tht' d1np1cr'._ ovt'mhl"r t11t't'lin1t 

{,1·neral Ha111 lh1 ~1x•I..•~ on "Prncu 1~ 
m1•nt Trt·ntl• 11nd Comp:iri11on of the• 
Cluca~o Rl'1t111nul Otli1·1• hi Ovt'rJll "11:· 
n.11 C:oq1,; l'rorurl'mt·nt."' 

Tl,. 11•11i•• .. r Ct>111·r11l i. .. ~· ·!II!" It 

was the "Reserve Officer6 Act of 1955 
and Its Effect on Industry." 

The dinner meeting was held at the 
5th Army Headquarter:< and the host 
was Col. Marlin S. Moody of the Signal 
Corps. 

Kansas City 
John Knoell, operations supervisor, 

Airways Operations DivM Civil Aero
nautics Authority, Kansai' City, was the 
guest speaker at the chapter's October 
meeting. 

Speaking on the activities and plans 
of the Civil Aeronautics Administra· 
tion, Mr. Knoell thoroughly discussed 
air traffic control in the past, present. 
and future. Upon the conclusion of 
his talk. he conducted a general ques
tion and answer period. 

Korea 
\1111ro'<in1.11c•ly 100 "'i;r1111 l l.orp .. 11ff1• 

c l'r' fr11111 1111 1•vt<r k•>rt<u rt>ct-utlr 
µ.u1h1•u•d IO!l('llH'I UI llw Chot• Cll H r11rl 
Sc•oul. k o11•n to nt11•11cl 1ht- !net 1111-.•ttnF 
helcl under cl1e lc'ad<>r.,hip of C.il. \VII 
liam (.;ocd,lr, 1'!1a11ll'r pr<·~icl•'ut 

Coineicfcnt with thi ~ mt<t•ting w11~ thr 
11aioclic vJ.,it or Grn. Harold Il a> t·• 
Signal Ofli1•t•r. Army ForC"t-", 1' ur Et •I 
wlw nltencled the 1li11111·r aud "Pllkc 
Lriefl)' to tlu· ~1<•u 11. 

<.:o lnnt'l (;nt•c•lJ,., who lt>ft 1\011 1 .. n 
l.>t:c'l'ltlht 1 I 1eliuqu1"'lwd 111.., )!Ull'l and 
ehutnnun~hip '" Cul. \\ 11lt1·r 1''.. I 1111 
Si~nul Ollin•r. Klh \nm. ( •1lont'I I .11tr. 
will u•·t a'- 1·l1u1111•1 1•1 •'•11l1·ot (w11cl1nj! 
.111 mi"'•ion .. r .1 n•''' ·1111· .. r 11Hi1 1·r~ tor 
IV.\. l" the 1111111i1nl111!! 1·•1111111111c.-

Showri ol tha Baltimore Cho pier mool1nq h~td '" ~ho B'lndo< Rodio Oivi,ion. Bcndl~ Aviotion Corp. MIO, 1.tt to r19\H, W1111Am e Clo•••· 
Sandi• Radio .G ciner.t l Sole, Man.tger; Chaplot Pre&ident George C . Ruoh l; E. t<. Fosle1, Vice Prouidont cud G1t"erol Mon•ger, Bendi1 

R•dio; •nd Mrs. Foster. The progr•m included a tour of the new EnginHring Building of Be11dir. 
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all mobile radio users need this dependable receiver 

for silent monitoring of Clvll Defense alerts I 
•••••••••• 

In buying 9qUlpment for Civil Defense moni
toring purposH, you will want to have th• 
most foolproof 9qulpment. RCA 's Type 
CR-17 A Conelrad Receiver offers th• fol
lowing noteworthy featurH: 

1. Sil.ent, annoyance-free monitoring plus 
provision for audible monitoring and ex
ternal alarm. 

2. Automatic switching to preset Conelrad 
frequency in event of an alert. 

3. In absence of radio signal, automatic 
switching between broadcast station and 

•Price in U .S.A ., subject to change without notice. 

Sl6~Al, JANUARY, 1957 

Conelrad "cluster" stations until signal 
from one or other is received. 
4. Designed for continuous operation. 
5. Two tuning sections-Section 1 is tun
able to anr frequency in broadcast band; 
Section 2 is preset to Conelrad frequency 
640 to 1240 kc. 
6. Supersensitive, permanent-magnet 
electro-dynamic speaker assuring fine 
performance and volume. 
1. Fulfills requirements of Federal Com
munications Commis.sion. 

Radio Corporation of America 
Communications Products, Dept, N-291 
Building 1 S-1, Camden, N. J . 

0 PleoH •end me _ __ RCA Type Clt·l7A SSO· l 600 MC 
Conelrod Receiveo ~ •$115 eo. 
[ Check enclosed , Bill Company 

We obl()(b shipping chorget withi" Contl,.enlol U.s.A. on all 
prepaid Conelrod Receiver ()(den. 
0 Send me comple te information. 

NAMt.-- -------1Hlf------

COMPA!iY---------------
ADDRrss _ _____________ _ 

CtTY'-----tOl< l---SlAIE---

Google 
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Rober+ Dirkes, Western Union auiltant vice·pretident, explains his company's latest facsimile 
equipment to Col. Murr•y D. Harris, Nor+heutern Univenity PMS&T, at • recent meeting of 
the Boston Ch•pter. Looking 011 are, left to right Maj. Wilbur OePauw, Boston Army Base; 
Elmer C41tb, WU arH superintendent; V. L Hughes, WU Eastern Division manager, private 
wire sales: David It Hull, Raytheon vice-president; Chapter President Fred E. Moren; end 

George G. Cr .. I, WU 9ener•I manager. 

The gathering was honored by the 
1>re11ence of Brig. Gen. Briand I. John
son, Commanding General. Eighth 
Army Support Command; Brig. Gen. 
Charles R. Bixel, Acting Chjef of Staff 
AFFE/8A (Korea); Dr. E. T. Cho, 
retired Chief Signal Officer, Republic 
of Korea Army; Col. Robert W. Duke. 
G-4. Eighth Army; Col. Mabry G. 
Miller, G-4. Eighth Army Support Com· 
mnnd. and Col. John Grant. Signal Offi. 
cer. First U.S. Army Corps. 

The speaker for the evening was 
Grant Whiteman, deputy director of 
the Office of Economic Coordination 
for Korea. who described the role of 
the Office of Economic Coordination 
with parti:-ular reference to the pro
gram for K()rean self support. A vet· 
eran of many years of experience in the 
Far East. Mr. Whiteman emphasized 
the need for stimulating Korean econ
omy and de:<cribed the several pro
grams that have been initiated to ac· 
complish thii; ta~k. 

Lexinffon 
In a speech at the October-November 

meeting. Maj. Gen. W. Preston Corder· 
man, Deputy Chief Signal Officer. 
praised the organization as "an indis· 
pensable reservoir of know-how and ex
perience." 

Speaking to tbe group al a dinner· 
meeting at the Lexington Signal Depot. 
the General "tressed the importance of 
co-operation between the Armed Force~ 
and civilian enterprise. 

General Corderman, speaking of the 
reorganization of the local 11:roup. 
prai:;ed Jack Davis. Bill Jordon, Harry 
Huether and Byron Cracraft as men 
who " rem11ined stalwart members of 
the Association during the few lean 
years and were on hand to spark the 
rebirth of the Lexington Chapter.'' 

Commenting on the defense program. 
the General stated thal the "ever pres
ent danger of a shooting war makes it 
imperative that the civilians on duty 
at armed forces in.\ltaUations. scientists 
in the universit.ies and laboratories. and 

the people in industry and commerce 
work in unison on the defense effort." 

He stated that the notion "that war 
can be quick and relatively pafoless" 
is a fallacy. "Push-button warfare is 
not here." the General declared, "there 
is no super-weapon guaranteed to 
achieve victory. 

"ln this connection," he said. "the 
Army recognizes the need for versatili
ty and has made e major reappraisal of 
the way the army of the future may 
fight." 

The future army will fight on an 
atomic batllefield "vastly increased in 
depth." with widely dispersed units. 
Consequently. the victory will come to 
the side posse1:1'l!ing superior mobility 
to exploit the effect of weapons with 
greatly decreased fire po'\\·er. Units of 
the future will be "semi-independer.t 
and i<elf-·contained." he stated. 

"Wi th the increased emphasis on con
trol of widely dii;persed units. the im· 
portance of communications has in· 
creased greatly.'" he added. 

Approximately 150 members, their 
guests, and conferee~. who were al the 
depot for a conference. attended the 
meeiing. 

Maj. K. J . Hulmes. chapter presi
dent. introduced to the group. Mr. Ed
ward J. Brown. Jr .. and Mr. Raymond 
Soard. Jr.. who re;:ently were elected 
first and second vice pr~idents of the 
chapter. 

London 
For its October meeting. the chap· 

ter vii;ited the Re,.earch Station of the 
General Po><! Office at O.,llii: Hill. 

The group was taken by guides to 
see the experimental facilities of the 
station. Brief explanation$ were given 
about some of the pr()jects being car
ried on there. The Briti~h part of the 
experimental work on the transatlantic 
cable which was developed at Dollis 
Hill was also explained to the mem
bers. 

After dinner. the program of the re
search station was further outlined by 
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the Cootroller of Research, G. J . S. 
Little, C.B.E .• G.M. He and his col
leagues answered quegtions and dis. 
cu~ special projecti1 with members 
who had specific interests. Brig. L. H. 
Harris, C.B.E .. a chapter member, also 
answered particular questions. 

l.tHlisiana 
Brig. Gen. Paul L. Neal, communi

cations consultant, Government Rela
tions Dept., Western Union Telegraph 
Co., was the guest speaker at the chap
ter·~ December meeting. 

General Neal, who spoke at three 
rhapler meetings in the Southwest, en
compassed in his speech an eval uation 
of record communications from the 
days of Mor11e to the present timt. He 
al~ gave a c rystal ball look at the 
future of record communications. 

For a further report of the General's 
speteh. see new s of the South Texas 
Oiapter and page 67. 

New Yo,/c 
Dr. John P. Hagen. project director 

of Vanguard for the Naval Research 
Laboratory was the guest speaker at 
the October 31 meeting. 

Colonel Percy G. Black, AFCEA na• 
tinnal pre$ident, gave a brief report on 
the cnotinued growth of the Associa
tion. He stated in this report that the 
A!l!!Otiation 's membership jg well over 
9.000 aod that it is still growing. 

Dr. Hagen addressed the meeting on 
"The Earth Satellite Program." Using 
t'lllortd slide.~. he described the back
ground for this scientific program to be 
held during the International Geophysi
cal Year. 

He explained that the satellites to 
be used t() gather scientific data about 
the upper regions surrounding the earth 
will he launched by means of three· 
stage rockets. Or. Hagen described 
1hc~ satellites a s approximately 20 
inches in diameter a nd as weighing 
about 11 pounds. 

Dr. Hagen stressed that radio com· 
muoications will piny a most important 

part in the Earth Satellite Program 
because they will be depended upon to 
transmit data from the satellites to the 
various scientific laboratories egta b
lished to record and analyze the infor
mation. 

The s peaker of the evening at the 
chapter's November 28 meeting was 
Maj . Gen. J . D. O'Connell. Chief Signal 
Officer of the Army. who spoke on 
"The Army in the Missile Age." 

General O'Connell's talk was inter· 
spersed with film clips, illustrating the 
many new weapons and missiles and 
many of the ~lectronic devices for 
"Command Control" used by our mod· 
ern army. 

To complement this equipment, he 
stated that the Army needs intelligent, 
competent service personnel. To illus
trate his point. he introduced Serge.ant 
First Class William Ames of the New 
Equipment Devices Secti<>n of SCEL at 
Fort Monmouth. T he General said that 
Sergeant Ames, a Bronze Star combat 
infantryman of World War II, was typi· 
cal of the modern career !Wlldier-tech· 
nician the Signal Corps has been de
veloping. 

Norllt Texas 
Brig. Gen. Paul L. Neal, consultant, 

Government Relations Department, 
We!lern Union Telern:rh Co~ spoke 
before chapter members De:::ember 7. 

General Neal. who gave a series of 
addresses lo the Southwest AFCEA 
chapter, showed the group a collection 
of slides illustrating his talk. The slides 
included pictures of the latest Western 
Union equipment as the receiving and 
transmitting positions at United Air 
Lines, a typical torn tape console and 
the Ticket Fax, main office equipment. 
For further notes on his llpeech, see 
South Texas news. 

Northwest Florida 

Floyd H. Gleason. Collins Radio Co. 
engineer. presented the CQIJins lnte· 
grated Flight Display to chapter mem
be(s at a dinner-meetinJ!:. ~ovember 15. 

Maj. Ge11 . . J•mes D. O'Connell, Chief Signe! Officer, who was g 11e1t sp .. ker et the New 
Yon Chlpter's November meeting , is shown with Chepter President S. F. Petten ertd Col. 

Arthur A. Mc:Crary, CO, Army Pictorial Center. 
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Culver C ity, C11lifomi4 
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dluuptlon of 1n urs•nt military pn:i j tcl. 
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LHington Chapter's October meeting was addreued by Maj. Gen. W. P. Corderman, Deputy Chief Signal Officer. 1-ictured with General 
Corderman are five membe" of the original Kentucky Chopter who w )re octive in its reo~gonizetion es the Lexington Che pier. loft to right, 

· Byron E. Crec:re~. Bill Jorden, Hubert Jones, J. H. Devis and Harry J. Huether. 

Mr. Gleason opened his presentation 
with a brief historical sketch of naviga· 
tional aids and traced the advances in 
rlt:sign. whkh lww been 1J('rt•s~an he· 
cau .. e of tlw t'H'r inrrt>a;,in)!. 1'f>f't:cl uf 
flight. to 1he prl'~nl 1lay intl'graterl 
flight in-.1runwu1,,. 

Hi> then poin1t·d out that 1ht: rf'<luc·· 
lion in the numher of lli11;ht in .. trnmi:nt~ 
I'- 11f primary imp11rtan1·e espl'riully for 
pilot• of high p1·rforman•·e uirrrah 

Orange 
.lame;. E. C.ardnt"r. 1•x1-rutive vfrP 

presidc•nt. \\ik11x Elrc:trk Co .• wa' the 
princi11al ;,peal.er at the chupH·r'• 'o. 
vem!Jer meeting. 
Speakfo~ on the rechniral udvanre., 

of c"mm11nka1inn~ und dcctronil'l', 
\lr. Gardner di"l'U~sed i-ni;.ffierring. di'· 
ve1011ment. de.,i~n. 1111d manufacturl' of 
the m11dern "hlack liux." lie •lated Lhat 
while treu.wn<lvul' .,tride,, haH· been 
made in tlw 1:11rabili1ic-. u111I d1>1wncl
ability of ele1·lr•111ic de' ice!!, tlu•y. like 
all things. are not perfc<'t. 

In his speech, Mr. Gardner stated 
that the AFCEA was the best platform 
to provide a meeting ground for the 
--u1111li1·r• and 1h1· 11•.-r•. 111111 that 
1l1ro11J.lh 1h.- \FC..E.\. a m1>re l"'~ithe 
dw1•l 1m 1lw ""llff" of •upply •>f com
rn11nic·11ti11n om! 1·IPrtru11i1· 1·0J!irrn1•rs 
' llU tt'd111kian• l'OUJtf IW.,f lw kt>pt. 

Pittsburgh 
"T"'o \ludern Mirarle~." an illu;,. 

tratc:d 1fomon-tration of two .,f thc 
srre1111·.,1 .. rfrn tifir achit-vrm .. n1 .; of ou1 
time. Dirt>rl Oi~tun••e Diulinl! and lhl' 
tiuidl"cl mis'<ile. \ike. wa• prl"~l'nted l11 

chapter n1ember' on OctoLn 18 at th•: 
Bell Tdephnnr Building. 

R. c,, rithiun ... a1e .. n1anug1·r of B...11 
T ele))hrnw Cu. of Pu. in Pitt .. huri;h. prl'· 
•rnlcd Ilic lecll1re-dem11n .. 1rali1•n which 
"lt•mecl h•m Cl'•enlially tlw l!Umr e11uip· 
menl and tec:hniqn~. whidi auto· 
111a1i1ally pi111wint the one tcll'phont• 
y1111 wunl h• reat:"h 11111 uf the 5h million 
1deplinn1"• nuw in ~cnict>. "'ill ... 1.wuld 
war 1·11m1• h1 u ... a:,.•i"'t in finding anti 

destroying enemy bombers before they 
unlea~h their devastation on our larger 
cities. 

\ 1·0111prl'lat'n"ivt> tour thruul'h ti,! 
\\ <'~t i11ght1ll'-t" Rt' .. t>urrh Lahoraton<'· 
wu .. arranged \\ith the help of J olin t: 
R. J...dly. Jr .. munagcr 11£ tlit• Tech. 
nolojl.) Departmf'n t. for tlw ..tu1pler' 

ovcml1er ml."t>ting. 
The trip tmaliled ch.ipt t•r me111l11·J1' 

to .. t'l' inti') tllf• i>let·tronic futur .. throu~L 
thl" f'Y'"' 11f ~ e•tingliou~1·. 

Rocky Mountain 
Thi" following .. fate of otliC'1·r.. (1o1 

1%6-1957 \\a~ cho,..cu al tht• cha ptt'r 
la-.t meetin~: president Rryon E 
Thatly. \fountain 't11 tl.' .. T1·lcpl111nt• < .11. 

virr prcl'itlent• \1ari•1n F. !->u111lrr 
Hq.. \ir Dt'fen•t' <:11111111111111: Lt. c'ul 
Sam Jark ... l '~ \. anJ Lapt. \rthur i\ 
fo~. I S •\f" : '""1t>lary l.apl F. 0 
Tappin. l' ~·,,\ F: I reJ-urer Capt. ll 
I.. Shl'hun. U~ \F: tfi11·1•1nr,. It. (.,,1 
C. A. Buril. l1S \F : \tuj . 0. \\.Cami' 
l S \F. \10 1. J. \\. Cla111•\'. L \F 

S1• 0<1m1r•ts were among the New York Chapter membon who greeted Or. John P. Hogen, project direc:lor of V•ngu<1rd for !he Nav•I 
Research Leboralory, ond Perey G. Blad, Notionol AFCEA President, et the Oclober meeting. left to right are: Rear Adm. Roy W. M 
Groharn; Roar Adm. Lesl ie A. Knis•an who WH host lo the c:tiopl'r as commander of the New Yor\ Nav•I Shipyard: Rear Adm. Ste"lty 
F. P•tten, c;h1ptor prosidonl; Dr. Hegon; Col. Bled; Vit:e Adm. Woller S. Anderson .snd Rur Adm. Ellery W Slone. Al•o pre1ent l:ijl 

not in tho photo9raph w•• Reor Adm. William C. Or9an. 
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.Maj. R. J . Steamer, USAF; D. A. Doty, 
Philco Corp; J. L. Faber, Mountain 
States Telephone Co.; M. M. Mintz., D 
and M Electronics Corp.; Warren 
\fo5er. Philco Corp.; J . M. Shepherd, 
~fountain States Telephone Co.; G. M. 
Ward. Jr., Radio Corporation of 
America. 

1om .. Utic• 
The atomic age and its impact upon 

··Co1111Dunications in Underseas War
fare" was the topic of the lecture de· 
li,emf by Frank C. Lynch. operations 
re9ell"Ch manager of the General Dy· 
namics Corp .. Electric Boat Division, at 
the chapter's October meeting. 

Mr. Lynch, a re tired Navy captain 

1 
in the submarine service, vividly traced 
the hi~tory of the submarine from its 
mli~t conception by Leonardo Da 
Vinci to its present atomic day appear· 
ance as represented by the Nawilus, 
the 6rst atomic-powered submarine. 
produced by the General Dynamics 
Corp. shipyards at Croton. Conn. 

A movie covering the construction of 
the fiawiius and its launching'., which 
was produced by the corporation, was 
>bown after the lecture. 

Some 75 persons heard a talk and 
;aw a film dealing with communicat ions 
ca.hie 11 the chapter's November meet· 
iog. 

E. Mark Wolf, assistant chief engi· 
nm at Rome Cable Corp .• was speak
er. He showed a film entitled. "Cables 
-Pathway of Power." and briefly re· 
viewed the history of the communica
tion cable, its development and manu· 
lacturing. 

He pointed out that it is surprising 
to most people tha t until early in 1956 
when the transatlantic telephone cable 
waa put into operation, all transatlant ic 
telephone communication was via radio. 

"Prior to this year. a cable capable 
111 fulfilling this requirement was not 
available." he explained. 

Suttle 
W. T. Harrold of Radar Engineers, 

Inc:~ diacussed and demonstrated a 
Cable Fault Finder Set developed and 
manufactured by his company at the 
chapter's November 14th meeting. 

The Cable Fault Finder, a small. 
COlllpact unit with a range of 200 feet , 
is designed specifcally for detection 
of faults in electrical and communica· 
lion cables on shipboard and aircraft. 
(}pemjng on the radar principle, with 
inqularities in cables being indicated 
on a calibrated scove screen. it can 
detect openings and shurts. and can be 
used to check iC'l pedances. 

Scott-St. Lo;,is 
Rohen I. Colin. assistant. 10 lhe vice 

president and technical director, Fed
eral Telecommunications Labs, Nutley, 
N. J .. wu the guest speaker at the chap
ter's November 2 meeting. 

The rnbjlitf Jof Mr. Colin's speech 
• H "TACAN Radio Bearing and Dis· 
tnce Sy~tem for Aerial Navigation." 
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UNIQUE DU MONT MINIATURE 
DISPLAY SYSTEM PROVIDES 
INSTRUMEl'T·PANEL RADAR FOR AIRCRAFT 

Gives 200 focit-lamberts brl1htness •.. clear, sharp 
readlnp ••• even under hl1h daylllht conditions ! 

This unique system is another ex.ample of Du Mont's practical 
engineering in the field or cathode ray tubes and 
asaociated circuitry. 

It was designed and built for the Air Force by Du Mont 
specifically for use in aircraft instrument panel.a. 

For 25 years, Du M ont has been designing and building a wide 
variety of display systein.11: sea-and-airborne radar, tactical TV, 
misaile guidance and testing, and others, for both 
government and industry. 

U your current projects involve apecialized display equipment, 
call on Du Mont. 

""'•"9 Du Mont'• Contr~ anti Cwt•-ra: Armo Div. of American 9oKh lvmo 
Corp. • Federal Telecommunlcollon lob. • General Electric Co. • Glenn l . Mortin Co. 
• IBM • Otis Elevator Co. • Raytheon Mfg. Co. • Republic Aviation Corp. • Sperry 
Gyroscope Co. • Sylvonto Electric Procl1Kt' Inc. • Wedlnghouae Elec. Corp. • Atomic 
Energy Commission • Novy Dept. • Dept of Army • U S. Air Force • Dept. of Commerce . 

DUMONT 

Allen B. Du Mont· l;.aJ,cwatom1, Inc., EuovtiH Offiou, 'fiJ() BloomJ,tld Are1111e, Cli/Wn. N. J, 
WuC Coul Office; 11800 Wue Olym7Jic Bled., Lei A11gdu 64, Colif. 



An expert in the field of radio navi11:11-
1i .. 11, Mr. Colin h,1~ hu1I fir•l haml 
lumiliuritv with ll1t dt'vrlnptnl'lll 11! 

J' •\CAN. 

Southern Connecticut 

J'h1• fir~I m1•<'tin)! nf tlw ur1v "''<I"''" 
'"' 1111· dwptt•r wu,.. l1t'lll 11n \ovt'mht'r 
71 h 111 Bnd~t:JJ<J1 I <..m111~-elicuc. 

Tlw highlighl of rhr. t\l"lling 1v11~ 11 
111lk liy \Ir. Rohrrt i\ \.11na11. \i<'1· 
1•rl'-.11lt-n1 and t•hwf •'n$:111l't'r for In• 
.. ula1 .. <l Ciauit-. l n1 , "" 1h1• ~1·nrrnl 
~111011•1·1, "'11·w \1Jv11nc t'• allfl 11 .. •h· 
11i1rur~ in Pri1111•d l ' irctul'<," 

\Ir. CurtM1 1!•·~1·1 il1.-1l ... mill' of tlw 
IH'IV 111h an<'l'l' .11111 '01111' u! l11t 111'\\ 

'"'""'hilitle• 11v11ilulil11 '" tlW~C' 1111<·1 
,.,.,,.rf in 11sin~ pri1111•1I ho1ml~. \1fv,ln· 
1a;.:•'" wlut•lt 111d11dl' t'H•t tt'durli11n. 
mi11iutur11.u t11111. u111J llw 1in••th1l1t\ ul 
111u~-. prntl1w1ion on ,fiun nnti1•1· \\l"N' 
.111 dlt'd. \... 0111• 1•\umpll' 11£ •irnplilir·a 
111111. \Ir Cu1rn11 1111•n1l11nr;J o ra"C 
>\llt'rl'in .111 r.r1f,.r lt1t rht• 1J1••il!{n onrl 

it never followecl a middle·oHhe·roaci 
JIJlh \1.,J•t''• lit•( lf'l'l'l\111):. llltll'hlllt' 

wa• 11 fl'< 'OTll<'r 11n111rr 11il1irh 11rio1 .. 1l 
1h1• d111~ anti tlu•lw• of tlll' \lnn•t' Cocl1-. 
I >1wrnt111 • ><<>1111 lrurtwd lo 11111 ri•n•t tlw 
omul• mndl· h~ thr r1·r•>nlt·1 11nd 1•011· 

H•111·.J thr111 1IJ1~(·1h lo 11Tirin1t ,1n1f tlrn~ 
• r1•1trl'll rh1 pr11ft:•~ion ut 'tt'li<i:,raJlh 
••w·rutor ' Tlw 11Tur1J»t• w••tt• 11111kl'<I 
111111 for m.111~ y1·11r ... 1h1· l-1·y und "'•un1ln 
1 uh•d tlti.- r•H••t. l'ht' 1•v11l111 ion ol th" 
k"} h11,1rti 1dt•1Jtintt·1 unliltllR lllf' bv1 
unit Buud1•l C:ml•·. 1111~ '"""II alw IH'll · 
•lulum l1ad. 11• r,.1•ordi11 • nw1h111I .. ,,. 
.. 111n1l11rd r1nicti• ..... 

Gt'nt<ral ~1·111 ul•n th11r1111~hh tl1• · 
l'll •1·1! !lw ful11r1·. I h· n111t·J th111 "hH·· 
•1111ilt' ll1i11•111i••i1m from th<' .. 1•nd1•r l•t 

rhr .1rl1ln·o.,,r1· w1111IJ f.t ;111 ulmo•,.l 
ult'o.11 11wtl11>1l uf h11n111i11~ rr1•nrcl 1rafli•'. 
tl.1111..,. Litt' 11•1\\ u~iu;.t ii l11r ·i~n1t111 r1· 
.inti h11l11nr<· \r1ifi1·at11111 lwtw•'"" 111.iin 
•1fli1•1• ,101! l1nuwh lu111I.,. P••r•1111al 
nw••ui:,I'• rnul1J !J, 111 vour O'i\ n h.11111 
"'riri1111 tJml l1u•i111• .. ., 1111tlll' 1 nulcl 111 

Ben Givens, 5ot1f6wesrern Bell Tele
pl10m· Cu.. dttd ·' H . • irnp-•m. Jr 
'm11bw•·~1 Hr•t'atr/1 IMl1tut•'. 

T inl<e ,-0/<lahoma 
\1 till' Octoht'r n1ec>ling. th1· iirind 

11111 •pt>uk1•r Y.llh Dr. Hi•1111ltl B. ')lmma 
""" !(11\'I' Ull Jfii111··· Oil "1\u1orr1111if II 
\\'hat It \\ill Vu Tu "I 1111." 

Hr .. 1·l11111111n. """ i• .i re,rc1r.·h ''I\! 
f1'""UI' 11f llllUIU~t'l11t'llt, { l11H'T.,1l~ o 

Old11hom11. •rn·~M·d 1li111 .1utomation • 
nor a rww or roining thing, hut all 
ii h1h i(lln1 hun1l-in·hu111J "ith tl 
iJy11a111k lt•d11wl111ot11·al 111lv1.11lt'e U!>."t 
1•in11·il " 'ith rlw in1lu~trinl n·w•l11ti1 1 
11 .. pr1••1•n1t·cl 11 brnJd 11il'll1r1• uf ti 
··lfeeti< 111 11ul1111111l1011 "" "ur t·con••mJ 
l11h11r m.ml\j1••1111·nt, nnd tlw Unhr• 
Stnl,. .. dti11•11 in ~··n1·rnl 

\t thr •·lo~<' 11! lhr mt•t•1i11)1; thr rn~n 
li t'f" and i:,u•••t• w1·11· <.1l1\1 '" ·•·t- a tlli:i 
11lav 11! '"1111· of ti,.. 11111· 1·11111 111uni~ 
tinri .. , 1oh11to ,111rf "'"''lro11i1 !!•' 1 r d1·m 
1111•tr.111'1\. Tlw 11i"phn "u~ lu1111 Ii"' 

HHd table et Scott-St. Louis Chapter's November meeting. le~ to right: Allan l. EiHnmayer, chapter secretary; Robert I. Colin, Auirl· 
ant to the Vice President and Technical Director, Federal Telecommunication1 Laboratorie1, who addresud the chapter on TACAN: Chap

ter President Walter W. VanSkiver; Louia E. Dechant, chapter director: and Richard W. Hil9ard and Loui1 E. Dechant, Jr., guests. 

production of one new printed board 
replaced what had previously been ac
complished by the issuance of twenty· 
seven individual purchase orders. Al
though still in the developmental 

. stages, the possibility of automatic as· 
sembly is envisioned for the near future. 

Soutlt Texas 
At the chapter's December 5th meet· 

fog. members and guests heard Brig. 
Cen. Paul L. Neal's speech on "Record 
Communications" at the Fort Sam 
Houston Officers Club. 

In his timely lecture, G eneral Neal, 
who is consultant, Government Rela
tions Dept. Western Union Telegraph 
C-0., discussed the past, present. and 
future of Record Communications. 

In speaking of its history, General 
Neal said. "The evolution of telegraphy 
has been typically American in that 

elude sketches. tabular forms of any 
sort. and authentic signatures." 

Officers for 1956-1957 season were 
elected at this meeling. They are as 
follow s : president-Col. Albert J . 
Snider, 1822 AACS Group Commander; 
vice presidents-Lt. Col. Carl 0. Dun· 
can, Deputy Chief Signal Officer, 4th 
Army ; Branch T. Masterson, Hearst 
Adverti!ling Service, and Ralph N. 
Ness. Graybar Electric Co.; secretary 
- S. J. Keane, Southwest Research In
stitute; treasurer - Capt. Blaine B. 
Shockey, U.S. Air Force Security Serv· 
ice; directors-Maj. Gen. Harold H. 
Bassett. U.S. Air Force Security Serv· 
ice; Maj. Gen. Harry Reichelderfer, 
Deputy Commander, 4th Army; Col. 
George Richon, Signal Officer, 4th 
Army; Charles Albach, Western Union 
Telegraph Co.; Henry S. Dunn, Base 
Communications Office, Kelly AFB; 

by the Southwestern Bell Telephont 
Co. and the Dorsett Labs., Norman. 
Oklahoma. 

Otis Howard. manager of operatiom. 
Oklahoma Gas and Electric Co., wa~ 
the principal speaker in November. 

An outstanding authority on the 
peaceful uses of atomic energy in geo· 
crating electric power by the process of 
nuclear fusion and fission, Mr. Howard 
spoke on "Atomic Energy in Power 
Generation." He discussed the plans 
concerning the construction of a nu· 
clear power generator in the Southwest. 

W asltinffon, D. C. 
Members of the W ash.ington Chap

ter met on December 6th at the Willard 
Hotel in Washington, D. C. Gue~ 
speaker wu Rear Admiral J. H. Side~ 
USN, whose speech can be found on 
Page 19 of this issue. 
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Anything that can be postulated is possible, says · 

science-including timelessness. 

The latest table-talk among the rocket and mis

sile men has to do with the physics (and meta

physics) of ·photon propulsion: thrust for a space 

vehicle derived by shooting incredibly concentrated 

beams of light (photons) from its tail. Result

speeds approaching that of light! Round trips to 

IWDCAL Di6llIRS' WfEX 

--. .. ---
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distant galaxies could thus be accomplished in a 

single generation of the crew. Meanwhile, however, 

the Earth would have passed through a billion years 

- possibly into cosmic oblivion ! 

The space-time ratio is increasingly a factor in 

the calculations of a brand new field of science 

known as astronautics ... Work in this field at 

Martin is already at the threshold of tomorrow~ 

BALTIMORE• DENVER• ORLANDO 
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ITEMS OF INTEREST 
From Government, Industry and the Services 

New lnterc~pt System 
\ Ill'\\ ~111uut1 1 u11trul inli•rr.1'11~ 

}"11·111 I•• plu• id, tho l nited ~lctl • 
\1i1l1 i1uprv1•·tl "er rT •ft·n ·<' utpaLilih 
liA:. L1!l'U ,f,...1•lul'1•1) I•) U1r- 1-fo..,, 
Mililaf) ll.h'• lru11ii.: 1'.•Jllll•m~1tl 
I II \II r I ll '('lllllllrlll "' tlic G Ul I 11 
l"lror•f nt• f .illllf'Brt), 

''"""nrl 1l11n· f.u th .. M1\Flt•111 t· tJw 
\~/ l. l 'A-:{'j HoJJ1r r •UI ,. Dlr<!11jnic 

Gr•mp. 'l'lw "'lllipml'm opC'ral~ cm 
lh., pnn<'lf•lc of •·1·lt'()tlf•ni< auhunH· 
l lllll . .. n1iil> f 1ct•J1 ,. lnnr.l>"ine:ll im· 
1•url.111I lri ii: l'nn 1- inkrc <'[II ',. 
It 111· \d1t't1 ln11111111 1•nur •• Jr e.<t~~iu• 
t il11r In • 1-n1pul-0llnr1, .,, tr3t1'roi .. ~i(tn 
of rontrnl "l'{rt ii- lu nur inti rel pl•>n. 
roultl t. .. ,Jb 1~ rt•n,.. 

The AN/GPA-37 system would re· 
ceive signals from large ground 
rada.rs within the Air Defense Com· 
mand and, by properly utilizing these 
signals, solve the intercept problem to 
direct our interceptors to the proper 
position to destroy the potential 
bombers. It would then compute and 
automatically trantimit the necessary 
commands to cause the interceptor to 
follow the optimum computed path. 
Jn the interceptor itself, these signals 
are automatically incorporated into 
the fire control system rather than 
being sent as a verbal command to 
the pilot as has been done up to this 
time. 

First Test of Oualex System 
The demonstration of the marine 

Dualex alerting and selective signal· 
ing equipment has recently been held 
on the Great Lakes. The two week 
project was undertaken through the 
study on marine radio alerting and 
call selectors which Congress has 
ordered. 

Dualex, the first system of marine 
automatized radio record communi· 
cations, consists of a two-tone tape 
printer and a digital selective callin~ 
system. It was praised as having been 
totally effective and f!;iving no fal ·e 
alarms durine; the period of obser· 
vations of the tests on the 500 KC 
distress frequency up to distances of 
more than 200 statute miles. The 
unattended printer has an automatir. 
transmission capacity of up to 120 
words per minute. 

It was noted that the cargo !!hip, 
John C. Munson, used the Dualex 
system fnr communications of the 

1.J •• ,.. •• 1 .. 0 '>bove is the operetio11 of the new 9round intercept system. Developed by G-E. 
it receivea aigr.als from radar• .,..;thin the Air Defe111e Command, computH them and direch 
our interceptors to the proper position to dHtroy potential bombers. Then sign•ls are 
•utometically incorporated into the fire control system rather th•n bein9 1ent as a verb•l 

command u has bHn pre11iously done. 

vessel as well as the testing on the 
distress frequency during the entire 
two weeks. 

Greater Accuracy of Measurement 
With Constants of Nature 

The National Bureau of Standards 
recently presented a research paper 
on the advantages of expressing 
measurements of length and time in 
terms of constants of nature. 

At the present time, the U. S. 
standard of length is a platinum bar 
one meter long kept at NBS. This 
bar has proved accurate to within 
about three parts in 100 million but it 
is believed that even greater accuracy 
is possible with wave lengths of lighL 
They have a comparable precision of 
about one in a billion and it would 
be relatively simple to establish the 
unit of length any place in the world. 
The paper suggests that the red light 
from a cadmium atom would be an 
excellent yardstick and the precise 
measurement of length would be so 
manv spectral lines per meter. 

The calculation of time, based on 
the earth's rotation on its axis, has 
shown some slie;ht variation over the 
years. To obtain a constant of nature 
as a base for calculating exact time 
the scientists turned to the cesium 
atom. Atomic vibrations are extreme
ly stable and time could be expressed 
with a hi!!h degree of acc~racy in 
terms of frequency per ~econd. 

Contract for Long-Range Radars 
The largest single purchase of elec· 

tronic equipment in its history has 
recently been made by the Civil Aero
na utics Admi.nistration, who has con· 
tracted with Raytheon Manufacturing 
Company for 23 long-range radars. 

These radars, which will he de
signed and built by Raytheon at a 
cost of $9,000,000, will fo.rm part of 
an · expanding coast-to-coast traffic 
network. CAA plans to install them 
at 23 of their 28 locations across the 
country. Information from military 
radars will he used at the remaining 
5 locations. 

In addition to this, approximately 
$21 ,000,000 was obligated for new air 
navigation and traffic control facil
ities durin11; the fiscal year beginnin!! 
July 1, 1956. 

"Miiking Machine" 
An investment of $900 for an auto· 

matic defect-finding machine has 
saved the U.S. Signal Corps about a 
quarter of a million dollars. The 
Lewyt Manufacturing Corporation 
has developed and built the machine 
in an effort to reduce costs. 

The "Milking Machine," so called 
because of its many electric cab!~ 
that reach down from the equipment's 
"belly" for test work, saves uu to 57 
percent of labor required for the 
testing of intricate Signal Corps trans· 
milters and receivers. It fosures a 
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The President of CREI asks 

CREI Technical Courses Now Mold 
Desirable Job Attitudes as Well 

Si.net October 1, 1956, CREI has included in all its 
Uchnical courses a section on Leadel'11hip training 
administered by the Holmes Institute Division of 
CREI. The names of these courses are: "Moving 
Ahead On the Job" . . . "The Techniques of Handling 
People." 

From the point of view of student acceptance., this 
hu been probably the moat successful addition ever 
made to CREI'a accredited technical institute cur
ricula in our 29 yeal'1J of training technical personnel 
for industry and the military service. More than 5,000 
student.a already have been enrolled under this new 
plan. 

From yet another point of view - management's 
~rch for attitudes of cooperation and leadership -
th11 addition has been most succeaaful. These men 
are not only becoming better technical men -they 
are alao becoming better emp"l&yeea ! 

Mr. ~ Eucdll: Mr. Mlmy Oles: Wlllllll't ,. lb ti 
"" ,_ lllllial ,...... .. t111s DI If ~? 

.. When I tlrat started this course, I thought to 
lllY&elf: Why everyone knows these things. After 
the first chapter or so, I decided that maybe there 
waa really something here that I could use. So 
l stepped back and took a look at myself. What 
l aaw I didn' t like too well. I then went back 
llld started reading again from the beginning. 
Al l went, I checked all of the guide points and 
the 'do'a and don't.a.' It surprised me to dnd 
out that upon being truthful with myselt, I came 
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out about 50·50. I have made a list of things I 
have to watch out for and the traits I want to 
Improve or get rid of completely. This list I 
intend to follow and do my best to Improve. 

"l wiah to say at this time that this ls the ti.rat 
tlme In a good number of yea.rs that I have 
found a course In leadership which was written 
tor people like me who really do need the help; 
most courses are just a bunch of Ideas; this 
course anyone can understand. I think I have 
learned much and hope I can put into practice 
what I have learned." 

•Name on file 

We believe the words of this student best describe to 
you our new training program. In teaching Lea4er
ahip, and getting men to THINK. CREI is supplying 
that extra plua that makes a man more than a good 
technical man. CREI graduates will have the ability 
and concept to think above and be interested beyond 
a particular job assignment. For detailed informa
tion about this, or any other phase of CREI's Home 
Study or Residence program, and how it can help 
with your technical manpower or training problems, 
please write directly to: E. H. Rietzke, President. 

10• YOU• surHVISOaY TUIHIHG: 
Tile Lnd..rMip udiOOI ducribecf abo'IO .. .i.. ONi'-M« .,,.,..,.,,,, 
i• ...... ,.wco f-. for -r o- lrol•i"o of .. pe"';.....,, psr--1. 
DeloU. will I>< ..,., °" "''1'1•1. 

CAPITOL RADIO ENGINEERING INSTITUTE 
FOUNDED IN 1927 

ECPD Acer.edited Technical /natitute Curricula 
Dept. 211-D 322• Sixteenth St., N.W., Washington 10, D.C. 
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WITH YOUR 

TRANSIT CASE 
AND REUSABLE CONTAINER 

PROBLEMS 
T••• them to Skydyne. For Skydyne En
gineen heve yHrs of e1perience in the 
deaign, development end production of 
signal equipment c.,rying cues. Their 
specialized "know how" brings practicol, 
economicel solutions. 

Whet's more, they •Hume complete re
sponsibility from design to delivery of 
your .use, and let you concentrate on 
your own work. Thus, both the equip
ment ·end its transit cese are ready at 
the same time. 

It malies • lot of sense to find out more 
ebout this complete design and engineer
ing sorvice. Remember this - "Any 
equipment i1 only es good H ih cerrying 
case, which insures • Hfe arrival in good 
ope.rating condition." 

You can" easily loun more about Siy
dyn•'• •• elusive urvice end how it eon 
help you. Write to, 

SKYDYN E Inc. 
Port Jervis, New York 

"Your Marie of Quality'' 
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uniform yardstick for testing, which 
eliminates human error. Using an 
approved transmitter or receiver as a 
standard unit, the machine compares 
circuit with circuit, with defects clear
ly indicated to the tester. 

More than 50,000 man hours, 
representing about a quarter of a 
million dollars, have been saved for 
the Signal Corps by using the ma· 
chine. The equipment has tested 
more than 30,000 transmitters and 
receivers, ordered in multi-million 
dollar contracts. 

New Radar for USS Gyatt Terrier 
The Terrier Missile Syi:tem in

stalled aboard the USS Gyatt, the 
Navy's first guided missile destroyer, 
combines for the first time a gun fire 
control system with radar guidance 
equipment 

A slim needle-nosed supersonic 
weapon, the "Terrier" is designed 
to intercept aircraft under all weather 
conditions night and day. While 
similar to the radar guidance equip· 
ment previously designed and built 
bv Reeves Instrument Corp. for the 
"Terrier" systems installed aboard 
cruisers, it is more compact, hes 
~realer range and precision, is capa
ble of self-monitoring and requires 
fewer men for its ooeration .. 

When the appro~ch of an unidenti
fied plane is indicated on the radar
scope, certain signals are generated 
which identify the plane as friend or 
foe. 1 ! the approaching aircraft is 
identified as an enemy plane, the 
radar continues tracking the target, 
and relays necessary information to 
the missile launching computer for 
the firing of the missile being used 
to shoot down enemy planes. A 
closely interrelated data system be
tween the radar, the launcher, and 
the missile itself then shoots the 
missile into the radar beam and the 
missile is ,1!11ided by the radar to 
intercept and destroy its target. 

New Picture Making Technique 
A new photo sensitive plastic 

which could be used militarily for 
nrinting photographs in areas af
fected bv atomic radiation has been 
developed by the Army Signal Corps 
F.ngineering Laboratories at Fort 
Monmouth, New Jersev. 

Ordinary photographic papers tend 
to fog under nuclear ra-iiation but 
the new plastic is almost unaffected 
by gamma rav!I and therefore has a 
particular militarv value for use in 
"hot" areas. Pictures made bv using 
the plastic process are clear, durable, 
waterproof and a,.e stronger than to
day's paper prints. 

flll' pn.rt"""· 1f illl.0"1.,·ri~ h, 
I 1•rr11 Chttmir 1il <..•m1111111 ~ of BcJI, 
Chio, offers other important militaij 
advantages: No water is needed ant 
only a limited amount of equipmenl 
is required in the new sy:tem; neithet 
chemicals nor a darkroom are re 
cruired; a sunlamp takes the place ol 
an exposure light and an o ven r" 
places the trays of hypo and develop 
ing solution; and total developW, 
t'. ire is five minutes. 

To produce a plastic print, aa 
aluminum plate coated with a special 
vinyl is placed under a ne! alive, as ii 
conventional printing. It is then eI· 
posed to strong ultraviolet light for 
five £econds. The light rays from the 
mercury-arc lamp burn an invisible 
ima,2e into the plastic. Baking at 320 
to 350 de!!ree<i Fahre11heit brings out 
the picture. In fiw~ minutes, the pla!
tic can be strinDed from the metal 8.! 

a finished print. 
Develonin~ pa"er used by pnoto

e;raphic laboratories today must be 
hanrlled in the dar'· or in dim amber 
li!!ht. However, Signal Coros scien· 
ti~ts at Fort Monmouth develop their 
plastic pictures in a "darkroom" 
with the light<; on. Since the vin~l 
is sensitive onlv to ultraviolet, it can 
be expo~d safely to the electric light! 
of an ordinary room. 

New Signal Corps Microfilms 
Microfilm "windows'' in tabulaling 

cards, used for transmitting engineer
ing drawi.nJ?s, are expected to save 
nearly a half million dollars annually 
in the Army Sii:mal Corps procure· 
ment proirram. The special machin~ 
U'3ed in this process are l:uilt by 
Recordilk Corporation. 

Over 300,000 en~ineerinl? drawin~ 
have been microfilmed at Fort Mon· 

Gl 
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nouth. N. J. Positive film prints, 
nade from the original microfilm 
1egatives, are being mounted in the 
ahulating aperture cards. Thev will 
) C distibuted to various Signal Corps 
.nstallations for reference in repair 
ind overhaul of signal equipment and 
for procurement purposes. 

Sliown ebove is the new rnic~ofilming proceu 
•~ by the Army Signal Corps to transmit 
•~ginttring drawing. Positive film prints ere 
mC11nt..4 in the t.bulating eperful'9 cerd1. 

They ~;11 be used to make reduced 
size paper prints to use in issuing 
bids to industry. The new system re· 
places the old costly method of mak· 
ing full.size paper reproductions of 
drawings. 

U. S. to Spend Record Sum for 
Defense Next Year 

The American citizen's defen~e 
bi.ll for military spending next year 
will be the biggest yet under the 
Eisenhower Administration reports 
t~e December issue of Fortune Maga· 
zme. 
. Even before the recent upheavals 
in Eastern Europe and the Middle 
East, the Administration was resigned 
to an outlav of about S38 billion dur· 
ing fiscal 

0

1958, an incre11se of S2 
billion over current fiscal 1957 ex· 
penditur~. Now, confronted with a 
newlv threatening world situation, 
toupled with deep-seated dissatisfac
ti~~ with their allotments by all three 
military services and a Service· 
rninded Democra,tic-controlled Con· 
pess, President Eisenhower may find 
11 necessary to spend e'·en more than 
that. The ~rvices' own "fta'!h" esti· 
matt of their next year's needs is 
48.6 billion. 

Two factors in particular account 
for the rise in the cost of national de. 
fen~ First, direct cost charged to 
personnel is running at the rate of 
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nearly 810.5 billion a year, or 30 
percent of all Pentagon expenditures. 

During 1958-60 it is expected to 
rise by another 35 per cent. The 
other factor is the extremely high 
co:t of new weapons. In the current 
budget "major procurement and pro· 
duction" takes about SI0.6 billion, 
with 70 per cent going just for air· 
craft and guided missiles. 

Here are some of the particular 
items that will contribute to the new 
spending record forecast by For tune: 

The Air Force will spend upwards 
of S7 billion in the next four years 
on its Intercontinental Balli . tics Mis
siles program. Costs of underground 
sites for launching the missiles range 
as high as S600,000 apiece. Sites 
will number in the scores. 

The Army claims that to enlist one 
American, clothe, house and feed 
him, put an effective weapon in his 
hand and move him about the world 
now costs between $12,000 to Sl3,000 
a year, and will soon rise to Sl6,000, 
Twenty years ago the cost \vas only 
S2,700. 

The Navy is seeking to add nuclear 
propulsion to the next carriers in the 
F orrestal cate~ory. This change 
would raise their cost SlOO million 
or so above the present price tag of 
Sl90 million. 

Tlie Navv and Marine Corns got 
nearly SlO billion for fiscal 1957, and 
were down for the same figure next 
year. Now the Navy maintains it 
ought to have Sl3 billion. 

Balllstlc-launchlng Ship 
Commissioned 

The U.S. Navy's experimental ship, 
Compass Island, forerunner of a fleet 
of nuclear-powered, ballistic missile-

Pictvred on the right 
is a Sperry &yrofi11 
ship stebiliur "hich 
i1 bei119 utmud 011 

the N•vy's .. .,.n. 
mentel nvcf .. r-pow. 
erad, ballistic rnhdl• 
launching veswl, th• 
Comp.a ldend. Th• 
Gyrofin h very im
portant to the leunc!.. 
ing of rniuilu. WhRe 
sithr ships mey rol 
IS degrees. Compau 
lslend "ill roll only 
a degr .. end 1 half, 
Thi1 fin i1 pieced 
mldwey betwHn bo" 
ind stem on Heh 
side of the vessel 
end ih ectlon i1 con· 
trolled autometicelly 
from the bridge , 

launching vessels, was commissioned 
recently. 

A converted Mariner-class cargo 
vessel, the Compass Isl.and is being 
equipped with "the most fantastic 
array of navigation instruments ever 
assembled in a ship," the Navy said. 
Its mission is to ~peed evaluation of 
new inertial aids for precise mid· 
ocean navigation and to expedite 
launching of the Fleet Ballistic 
Missile. 

The ship's inertial navigational 
system (SINS) is the key to its all· 
weather, all-latitude, day and night 
capability. This system. which also 
includes celestial trackers, is a new 
development of the Navy's Special 
Projects Office of the Bureau of Ord· 
nance and Sperry Gyroscope Com· 
pany. The system determines ship 
position (latitude and longitude) , 
true North, and the ship's speed over 
ground. 

The Ehip uses an electronic star 
tracker. There is a dome on the 
navigation tower which resemblea a 
small observatory. On this is set a 
telescope which requires no observer 
-where the human eye would nor· 
mally play its part is a photo-electric 
cell, so sensitive that ~tars become 
visible in daylight. 

Sperrv Gvrofin ship stabilizers are 
also utilized on this ship. This stabi· 
lization is of extreme iml'ortance to 
the launchinf!; 0£ missiles. While sister 
ships mav be rolling 15 degrees, 
Compass Island will roll about a de
uee and a half. Thie is accomplished 
bv underwater fins, one on each side 
of the vessel, approximetelv midway 
between bow and stern. The action 
of the fins is autornaticallv controlled 
from the bridye by instruments which 
measure roll rate, roll angle and roll 

. . 
l) 1 k. 
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Standard ~p.es of 
COMMUNICATION EQl~IPMENT 

Radio Engineering Products is ~rrentl·y producing a number 
of types of equipment, electrically and mechanically inter· 
changeable with standard Bell System apparatus .. Complete 
equipments of the following types, and components for these 
equipments are available for early dellvery. 

..... 
CARRIER-TELEPHONE EQUIPMENT 

CS Carrier·Telephone Terminal (J613756). A kit for adding 
a fourth standard tall·grade channel to existing C 
systems Is available. 

Cl Carrier· Telephone Repeater (J618757) 
121 A C Carrier Line Filter and Bali;,ncing Panel 
H Carrier Line Filter and Balancin;J Panel (X66217C) 

CARRIER· TELEGRAPH EQUIPMENT 
40C 1 Carrier· Telegraph Channel Terminal (J70047C) 
140A 1 Carrier Supply (J70036A 11 etc.) 
40AC1 Carrier-Telegraph Termina l 
Grid Emission T~st Set (J7004701) 

VOICE-FREQUENCY EQUIPMENT 
V.1 Telephone Repeater (J68368f) 
Power Supply (J68638A 1) 
Vt Amplifiers (J68635E2 and J68635A2) 
V3 ~mplifier (J68649A) 
Y·F Ringers (J68602, etc.) 
four Wire Terminating Set (J68625G1) 
1 C Volume limiter (J68736C) 

D-C TELEGRAPH EQUIPMENT 
1681 Telegraph Repeater (J70037'8) 
101! 1 Telegraph Repeater (J70021 A) 
12BB2 Teletypewriter Subscriber S1et (J70027A) 
Com~slte Sets, several types 

TEST EQUIPMENT 
2A Toll Test Unit (X63699A) 
'28, 13A, JOA (J64030A), and 3 2A (J64032A) 

Transmission Measuring Sets 
111 A2 ·Relay Test Panel (J66118E) 
118C2 Telegraph Transmission Mec1suring Set (J70069K) 
163A2 Test Unit (Jl.00458) · · 
163Cl Test Unit (J700450) 

COMPONENTS AND ACCESSORIES 
255A and 209FG Polar Relays 
Rt1peating Coils, several types 
Retcfd Coils, several types 
1.84, , 185, 230A and 2308 Jack Mountings 

~ 

VACUUM TUllS 
10 10, f&l 
1020, f & L 
1040 
2050. .. 
274>: & 8 
281:A 
30SA 
310A &. B 

323A & 8 
328A 
329A 
336A 
350A & 8 
355A 
393A 
J94A 

RADIO ENGINEERIN 
1080 UNIVERSITY ST., MONTR 

fUU'HOfl( 
UHiv.,tl ly t - ~111' 

396A 
398A 
3998 
400A 
408A 
120A Ballast lamp 
J21A Salient lamp 

PRODUCTS 
EAL 3, CANADA, 

CAIUS 
QADll'•r-o MOtltlrA,l 

acceleration. Gt rofiti continuous/1 
computes the proper stabilizing mo. 
ment and by its unique lift control 
feature assures accurate applica\.\\)~ 
of the stabilizing moment to the ship. 
These compact sensors then transm\t,. 
through magnetic amplifiers, the re
quired anti-roll signals to hydraulic 
actuators which directly operate each 
fin shaft. The fins may he retracted 
into recesses in the hull when no\ in 
use. 

"PA GEM ASTER" 
Members of the staff of Strong 

Memorial Hospital, New York. are 
being paged quietly and ind ividually 
through a new "Pagemaster" selec· 
tive paging system, manufactured by 
Stromberg-Carlson, a division of Gen. 
eral Dynamics Corporation. 

With this system, the individual 
doctor or other staff memher carries 
in his pocket a small radio receiver. 
about the size of a pack of cigarettes. 
This receiver is tuned to respond only 
to a certain coded signal. Wheo 
that signal is received, the device 
emits a clear buzzing sound, which 
informs the person carrying that 
particular receiver that he is being 
paged. He then steps to the nearest 
telephone, identifies himself t o the 
operator, and receives the message. 

The paging signals are broadcast 
from a small radio transmitter, with 
its control panel, or "encoder," I~ 
cated at the hospitals' telephone 
switchboard within easy reach o f one 
of the operators. Four diffierent null>' 
hers can be set into the encoder simul
taneously, and the transmitter con
tinues to broadcast each of them in 
turn until the number is switched off. 

Personnel 

General Reichelderfer Retires 
Major General Harry Reichelderfer, 

Fourth Army Deputy commander. 
whose distinguished military career 
of almost 40 years was highlighted 
by service as a Signal Corps officer, 
retired November 30th at Head· 
quarters Fourth Army. 

His outstanding service in the Sig· 
nal Corps has included the post of 
Sixth Army Signal Officer in World 
War II during the operations of the 
Sixth Army from New Guinea to 
Japan. After the war, he served for 
a brief period in the Office of the 
f.hief Signal Officer, Washington. 
P. C., and then was assigned a~ 
.A. rm " Field Forces Signal Officer. 
Fort Monroe. Va. He later left there 
t .., 8 <\!IU"'e comm~nd of the Si11nal 
rorrs Trnhin!!: ren ter. Camµ Cor· 
don, Ga., wh;ch he reactivated. 
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Jn 1949, Brig. Gen. Reichelderfer 
became Commander of the Signal 
Corps Engineering Laboratories, after 
which he became Commander of the 
Signal Corps Center at Fort Mon· 
mouth, N. J. 

In 1953, he assumed command and 
~tablished the Southwestern Signal 
Corps Training Center at Camp San 
Luis Obispo, Calif., and the follow· 
ing year he was given the command 
of the Army Security Agency, Wash
ington, D. C. This appointment pre
ceeded his last assignment. 

Dr. Cranshaw Mada Chief Scientist 
It was recently announced that Dr. 

Craig M. Crenshaw has been ap
pointed Chief Scientist for Signal 
Corps Research and Development. 
His former position was that of Di· 
rector of the Physical Sciences Divi
sion. Evans Signal Laboratory, Fort 
~lonmouth. N. J. 

Dr. Cre~shaw was a Graduate As
sistant at New York University where 
he received his Doctor of Philosophy 
degree in nuclear physics. The data 
he collected there was adapted as 
ll'orld standard for low energy end of 
nuclear Range-Energy relation. He 
i~ also the author and co-author of 
numerous scientific and technical 
articles. 

Jn 1942, he accepted the position 
of physicist with the Signal Corps 
Engineering Laboratories at Fort 
\tonmouth. He directed Experimen
tal Groups there for field operations 
of Operations Crossroad•, Sandstone 
and Greenhouse. 

Hudgins New ExacutiYB Officer 
At Training O&Ylca Canter 

Commander William D. Hudgins 
has been named Executive Officer at 
the U.S. Naval Training Device Cen
ter, Sands Point. He will also serve 
as Administrative Director of many 
of the Center's key departments 
among which are Administrative 
Sen·i~, Industrial Relations, Public 
Worb, Supply and Contracts. 

Commander Hudgins has enjoyed 
a varied naval career and has filled 
~era! important billets in the past. 
During World War II he served as 
Radio Material Officer at the Naval 
Operating Base, Trinidad, British 
West Indies, where he was responsi
ble for construction of major com
munications stations. 

His former post was that of Com· 
manding Officer of the Bureau of 
Ships, Industrial Manager Organiza· 
lion in San Juan, Puerto Rico. Here 
he directed and allocated ship repair 
and shore electronics construction 
work. 
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WHEN THE PILOT CAN'T SEE 

"Volscan" BRINGS 

HIM DOWN ... SAFELY! SURELY! 

( lnc: of the.: 111ajor mhantt'' i11 :I\ iatio11 hi~1nr;• i~ " \ 'ohlot11."" I Jii, 
1c111a1k.ahk clt•11ro11 ic dc·\itt• c.:11:ihlt•, thc: pilm 111 lnnu: i11 l"\l'll 

th11ugh ht· 1;111'1 ,,.c.: 1d11·H· hc: j, or where ht· h going. \\' 0 11 ld11'1 

you like to play a p.1rr in i111port.llll .1d1ic·H ·111t·111\ \UCh a' thi'? 

If ,o, we.: han· top npl0 ni11g' fur c:11gi11t"t'r~ i11 111.111\ <lillc.:1e111 t:llc.:

g1irie>. 

l. Guided Missiles 

2. Compute r a nd Analytical 
Se rvices 
(Design and Development) 
(Programming and 
Appl ication) 

3. Ground Rodar 

4 . Air Traffic Control 

s. Antennas and Micro-Waves 

t 111Ha1.1 11< aml find 11111 whr1c 
11111 can Il l i111u tht• 11rn1or p10· 
i.:1:.111" 1111w lici11A '1;111cd. I hc1c 
a1c 1111mt'"''" t11111pan\ hc:nt'111~ 

a11d \OU will hr paid gc11c111m 
1 l'lucation e\.pt'll't'\. 

SEND A RESUME TO : 

6. 

7. 

8. 

9. 

10. 

Communications 
(Airborne T ronsmitte rs 
and Receivers ) 

Airborne Fire Control 

Airborne Defense 

Servo Mechanisms 

T ronsistorized Equipment 

~ I r. ;-\itk \I . 1':1gan. 

Emplm 111e111 .\ l.111a;.;t•1 

AVCO Manufac_t~:ing Corp. 
Crosley 0 1v1s1on 

[' 

'..!li~O t.lt-mlal<· \ lilfo1tl Road 
bt·11dalt·. C i11ci11t1a1i I». Ohio 

d Googl~ 
71 



'IUNG·SOL ELECTRIC INC., Newark 4, N. J. 
Siles Offices: Atl1"te, Ge., Col11mb111, Ohio, Culver City, Cellf., 
011111, Tex., De"ver, Colo., Detroit, Mich., Irvington, N. J., Melrose 
Perk. Ill., Newark, N. J., SHttle, Wesh. 
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PERSONNEL CLEARING HOUSE r. 
Af'CEA Metnbera Aa:allable to lt1du•trr1 ) 

The po111 of SIGNAL aN open to octiyo AFCEA •-""' ' 
who ON seekin1 positions in the com111unication1, electro11ica 1 
and photographic indu1tri11. Any 1111mber la entitled to 1poc.e I 
free of chorge in thia column for thNe i11ue1 of the ••Wl
aine. Pleaae limit your notice to five 111111. In Nplyln9, -
ployen are asked to addrw11: Boa -~-• SIGNAL, 1624 Eye 
Street, N. W., Wa1hin1ton 6, D. C. Latten will be forwo" .. 
to the AFCEA member. 

D1srn1cT SALES MANACER OR Ft£LD REPRESENTATIVE for elec
trrmics or associated firm. Excellent contacts with industry 
ond Government agencies in 11 Western states. Fully cogni· 
wnt o( Western industrial expansion. Familiar with a.\l 
Western Government projects and R&D operations. Capable 
of setting up Western office, advertising program, marketing, 
distribution program. Box 120. 

SALES ENCINEER: ADVERTISINC-SALES PROMOTION MANACEll. 
Hecent sales experience plus 10 years' experience in a dver
tising and sales promotion of electronic products. Radio 

' amateur for over 20 years. Age 37. Engineering education 
of ~ years and B.S. in Marketing degree. Prefer West or 
East coasts. Box 121. 

COMMUNICATIONS SPEClALIST- COMMUNICATIONS SYSTEM MANACEI 
with leaaed long-line interphone experience plua 10 yean milituy 
and civilian air traffic control Broad background in electronics.. 
air operations, and flight movement. AB and LLB degree.. Will 
consider any location. Box 122. 

G°""rn111e11t a.... Mllltar11 Posltlotu A"8Uaflle 
Govel'llment and •ilitery a11nciH arw inYited to UM thi• 
col11111n to announce aveilable po1ition1 which lftGf be of 
interest to the reedert of SIGNAL. Motic11 will be publiehM 
three timet if not cancelled beforw. AppficGfttl applf •• l•dl
cated in lndiyidual notices. 
ORDNANCE ENGINEER ($7,000/year). Assistant J119pector of Naval 
Material, Germ1mtown, Pa., hat opening in development and pro
duction of ordnance equipment. Requirements: Bachelor'• degree 
in engineering (or four years' equivalent experience) and 21i' 
yeara' engineering experience, one in ordnance engineering. Mo 
ter's degree can be substituted for one year'• aperience; Doctor'1 
degree in ordntnce engineering ctn be substituted for all expe
rience. For further information, write: Supervising ln1pector of 
Naval Material, 17 Brief Ave., Upper Darby, Penna. 

ELECTRONIC ENGINEERS, ELl!CTllONIC St~NTISTS, M1!CBANIC4L Ell· 
GINEERS, starting 1Blaries $5,335-16,390. ENGINl!ERINC DRAFTSllll'I, 
$3,415-$4,080. Vacanciea now exiat at the U. S. Navy Electronica 
Laboratory, a major Weat Cout acientific organization engaged in 
research and development of elect.ronic equipment and ayatemt. 
For further information address: U. S. Navy Electronica Labor•· 
tory, Civilian Personnel Division, San Diego 52, California. 
ELECTllONIC ENGINEERS: One Electronic Engineer (telephone) and 
one Electronic Engineer (radio), starting aalary 16,390. Require
ment• are: degree in electrie&l engineering and 2lh yean p:n>
fesaional experience, one year of which must havo been in the 
specialized field, or 6~ years profetaional electronic engineerina 
~perience. Application• should be forwarded to: Hqa., 5001 SU 
Station Complement, 5th Army, 1660 E. Hyde Park Blvd., Chicqo 
15, lliinois. 
THI SPECIAL D&v1cES CENTER, an activity of the Office of Nani 
Reaearch, localed at Sanda Point, Port Wuhingt.on, Long Ialand, 
hat eeveral ncanciea for electronic engineen at $6390 a ye&r, 
and one vacancy for a general engineer at 16390 a year which 
requiree specialized experience in a udio-vieual recording. In· 
quiriee should be directed to the Industrial Relatio111 Ofticer. 
Telephones: Flushing 7-8300 and Port Waehington 7-3800. 

RADIO OPERATOR TECHNICIANS. Veteran• $3400-$4200 to el&!I· 
OTerseu opportunities. Amateu.r or commercial licen1es helpful 
Full pay during advance training. Good advancement opportwi.i· 
tiee. Submit resume with name, age, addreee, phone number
if any, military experience, private training, work experience, 
FCC licenses-if any. Armed Forces Communications and Elec· 
tronica Association will forward aame immediately to emplo)'tf 
who will acknowledge your application direct. 
TIUTTl'I OPERATORS AND CRYPTOGRAPHIC TECHNICIANS. Veter&.DJ 
$3200-$3700 to start. OTeraeu opportunitiee. Full pay during 
training period. Good advancement opponunitiea. Submit reeumc 
with name, tge, addresa, phone number-if any, military experi
ence, FCC licenee&-if any. Armed Force• Communication• and 
Electronica Asaociation will forward same immediately to employer 
who will acluiowledge your application direcL 
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The~mentCOrpc)rationhu~ned and la building for Air Aaooiatea 
- ..... ~.,~tel for oomp\ltif'!O the teeond-etage ~ng time 

as a (unction of the but""1iit lfNIOd. Eeaonlially an integratfng\ceelerometer, 
it provides a oontinuou. record of velocity as the rocket llPeed builds up 

and feeds this information into the control unit's computer. 

T he control unit, after the computed coasting time has elapsed, trigger~ 
the system. Stage two is separated and stage three gives the satellite the final 

acceleration required for insuring that the satellite circles around the earth. 

Because of its vast experience in design of precision gyros and accelerometers, 
Reeves has been assigned the task of developing an important instrument 

for use in one of man's great ventures, Project VANGUARD. 

•••v•• tNSTRUM8NT CORP .... SUISIOIAllY OF DYNAMICS COllP. OF AMUICA, 215 EAST91sl ST., N~W YORK2S. "· 

Dq tzed oy Google 
L-~~~------..-....... ----~~------------~~--------------------mo ~~~--~---
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NEW PRODUCTS from Industry 
EIMAC· Announces Giant, 
Super Power Electron Tube 

A giant, s•r power klystron, the 
largest electron tube ever developed, 
has been anounced in San Bruno, 
Califor nia, by Eitel-McCullough, Inc. 

The new tube is capable of gener
ating 100,000 watts of average radio 
frequency power and more than 
l,000,000 watts of peak pulse power. 
It will ue used in radar and linear 
accelerator operations. The new tube 
will increa~e the effectiveness· of cer· 
tain radar applications and offer new 
advantages to the processing of food, 
chemicals, plastics and petroleum. 

Portable A BG 
An Alpha, Beta, Gamma detector 

has just been developed by Universal 
Atomics Corp., 143 E. 49th St., New 
York, N. Y. 'The all-purpose labora
tory radiation detection monitor 
.tracks down radiation dosage1 leak
age, accidental spillage, a~d contami
nation. 

The unit can be pre-set to sound a 
loud warning and flash a light at a 
predetermined level of radio-activity, 
and it maintains constant vigil 24 
hours a day. It reads up lo 50,000 
cpm and weighs six pounds. lt comes 
with 25 feet of cable, and additional 
cable is available. 

The instrument is encased in a 
lightweight, watertight aluminum 
suitcase ( 420B) or may be obtained 
in a sloping-front console ( 4.20A). 

Quart~ Crystals Critique 
An automatic multi-testing device 

for speeding up the production test· 
ing of quartz crystals used in radio 
and television communications is 
being built fo r the U.S. Signal Corps 
by Reeves Instrument Corp., a subsid
iary of Dynamics Corp. of America, 
25 W. 43rd St.. New York 36, N. Y. 

While designed primarily for test
ing the types of crystals used in mili· 
tary communications, and especially 
those expected to operate under ex
tremes of heat and cold, the multi
tester could also be used to speed up 
production and insure greater uni
formitv in the quartz crvstal unit'! 
manufactured for commercial and 
industrial broadcasting. 

The automatic tester will encom
pass the whole test cycle for 100 or 
more crystals an hour. Under pres
ent methods ~f manual testing, skilled 
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The world's largest electron tube-. ten·foot 
fiv•inch Klystrol'l-i.s meuured by W. W. 
Eitel, president of Eitel-McCullough, Inc., 
menufeeturen of Eimec elec~on tubes. The 
11ew giant tuper power tube will be used in 
reder end linear accelerator e pplicetions. 

operators require fifteen to twenty 
minutes to check the variations in the 
activity and frequency vibrations of 
each crystal. Tbe Reeves' te ter will 
have five test .sockets operating simul
taneously and completely automatic· 
ally. 

A single console houses the instru· 
ment and contains both heating and 
cooling elements to check the accur· 
acies of the operating frequency 
ranges under a ll kinds of climatic 
conditions. 

Conelratl RCJtllio Monitor 
The first Conelrad receiver which 

requires both carrier ·break ·and 1000 
cps tone to activate a9 alarm is an· 
nounced by Motorola Inc., 'Chicago, 
Illinois. The unit is designed to elimi
nate nuisance alarms caused by car· 
rier break alone. It monitors stand
ard broadcast stations for the Conel
rad Radio Alert. F.C.C. regulations 
reouire land-mobile radio stations to 
make provisions for receiving this 
alert after Jan. 2, 1957. 

A front panel switch permits t he 
speaker to be muted for silent moni· 
toring until an alert signal is received. 
Reception of the alert signal acti
vates the fro nt speaker, a front panel 
alert indicator lamp, and a pair of 
contacts for an external &larm d evice. 
The ala rm remains activated until 
manually reset, assuring operator 
cognizance that an alert signal h as 
been received. 

Abnormal conditions are indicat ed 
separately from the Conelrad "alert" 
alarm bv a .. fail-~afe" indicator la mp 
which lights when the received car
rier is abnormally weak, entire ly 
absent, or "on'' hut inoperative. 

The unit plugs into any standard 
117 VAC outlet. Size is approximate
ly 21 x 9 x 12 inches and it weighs 29 
pounds. 

Frequency Computed in 
One Setting 

The "Calculaide Frequency Com
puter," devised by American Hyd r o
math Corp., 25-20 - 43rd Ave., Long 
Island City, New York, correlates in 
one setting the physical dimensions 
of the coil and the capacity of the 
condenser with the natural frequenc,· 
and wave length of the circuit. · 

Inductance values can be deter
mined fo r widelv varying physical · 
dimensions of coil~, from high-pow er 
transmitting coils to the smallest 
single-layer receiver coils. The c.om
puter's range covers frequencies from 
400 kilocycles to 3,000 megacycles 
and wave lengths from .l to 600 
meters. It handles condensers of 
capacity between 1 and 1,000 micro
farads. l t computes inductance values 
from .05 to 1500 micro-henrys. 

The computer, made of Viny lite 
plastic, is pocket sized. 

Fuel Gauge Tester for 
Aircraft 

Telectro Industries Corp., 35 · 17th 
St., Long Island City 1, New York~ 
announces the availabilitv of the 
USAF Type MD-1 aircraft fuel gauge
tester designed specifically to test and 
calibrate aircraft capacjtance type 
fuel gauges. 

The MD-1 tester qualifies uncfer 
A.F. Spec. MIL-T-8579 and meets all 
reou irements of this Spec. 

The tester is a direct reading vari· 
able capacitor with a range of 10 t(} 
6,200 uuf. The mina dial and ver· 
nier dial have a positive locking de-
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In BOBBIN CORES, you need PRECISION 
MUJ~d.tJ.e~jtA/W()//) 

~hra-thin tape for bobbin cores is rolled to 
:~ precision standards for thickness and 
aub on our own 20.high Sendzimir cold 

ttducing mill, beta-ray conuolled. 

U/Ai(e;6<»-' BULLETIN TC-108 

''TAPE-WOUND IOlllN CORES 
FOR COMPUTER APPLICATIONS" 
lnclud~ essential data on applications and 
probpern.b' es, fabrication and testing of Arnold 
Bo in Cores; lilts standard sizes, ere. 

ADDRESS DEPT. S-71 

SIGNAL, JANUAR.Y, 1957 

: For use in shift registers, coincident ployed are Deltamax, Permalloy and 
: current matrix systems, pulse trans.. SupermaJloy, in standard thicknesses 
: formers, static magnetic memory ele· of .001 11

, .0005", and .00025". Core 
i ments, harmonic generators and simi- properties include quite rectangular 
: Jar equipment, Arnold Bobbin Cores hysteresis loops, relatively low co-
: meet the most exacting requirements. ercive values and high saturation 
: Qualiry and uniformity? You' II find densities, plus the ability to shift in. 
i them no problem-because, as a (ully a few microseconds from negative 
: integrated producer with highly mod- remanence to positive saturation, and 
i ern facilities, we're able to maintain vice versa, under conditions of pulse 
: close control over every step. excitation. • Let Arnold supply your 
: Arnold Bobbin Cores are available requirements for Bobbin Cores-or 
: in a wide range of sizes, tape thick- other tape-wound cores, powder 
• nesses, widths and number of wraps cores, permanent magnets,etc.-from 

depending on the ultimate use of the the most complete line of magnetic 
: core. Magnetic materials usually em- materials in the industry. waw .... . . 
• • • . • • • . . . . . . . . 

'fH~ ARNOLD £NGINEERING COMPANY 

$ Main Office & Plont: Marengo, Illinois 
flil. aepoth Pacific Dlvlalnn ftlant: 641 foll 6ht StrH t lot Anoel••• Colit • 

· · Distric t So/eJ; Oll1c.os . 
Ne:w Yorln 350 Fifth A.v., lot .Ang•'•l 3450 W 1,h to Slvd. 8n11 m iOO a~1,.r.,yS1 
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NEW PRODUCTS 
~ice and a mechanical arrangement 
that eliminates back-lash. 
' The tester is lightweight, portable, 
~nd sealed against moisture. No ex
ternal power source is required. 

'1ugboords to Test Aircraft 
D;t-Mco, Inc., 911 Broadway, Kan· 

sas City, Missouri, announces Model 
1150 with plugboard multiplier to test 
~ircralt. It is used in conjunction 
with the Dit-Mco Model 200 Circuit 
Analyzer. . 

The complicated circuitry of to
day's aircraft, missiles, and computers 
is undergoing constant design 
c:hanges. For instance, constant de
sign modifications and improvements 
in modern heavy bombers cause each 
ship to he slightly different from its 
predecessor. Previously this meant 
that the adapter cables of testing 
equipment had to be constantly modi
fied to keep pace with the changes in 
the units being tested. 

The Dit-Mco Model 850 enables 
testers to keep up with production 
modification without having to modi
fy or rebuild the adapter cables. This 
is made possible by the plugboard 
programming. Comparable to a tele
phone switchboard, the desired cir
cuitry connections are built up on 
the t>lugboard with phone-jack type 
patchcords. Therefore, the termina· 
tions of an aircraft's electrical system 
can be connected, with simnle cables, 
to the terminals of the analyzer with· 
out reference to circuitry. The de
sired circuitry is then set up on the 
plueboard. The ulu~board innovation 
offers new efficiencies and economies 
in testing. 

Improved Circuit Breaker 
Several significant improvements 

in its miniature magnetic circuit have 
been announced by Airpax Products 
Co. of Baltimore, Maryland. This 
breaker is specially built for use in 
protecting electronic equipment. 

Improvements over earlier units in
clude extending the vibration resist
ance. The breaker is more tolerant 
of Ructuatiom; in load current due to 
normal variations in line voltage. 
This miniature breaker can replace 
switches on electronic equipment and 
provide circuit protection as well. 

Fettite Yolce Cores 
A new ferrite "full-round" deffec

tion yoke core for use in television 
picture tube assemblies has just been 
announced bv the Allen-Bradley Co., 
Milwaukee, Wis. 

The yoke core is pressed as a ring 

76 

Pictured here ii 
Model 850 of Dit· 
Mco, Inc., •11 effi· 
clent plugboud mul· 
tiplier developed to 
test •ircreh cir· 
cuifty. It 11 111ed 
with the Dit • Meo 
Model 200 Cireuit 
An•lyzer. The +.r· 
min•tions of en •ir
cr•h'a electrical l'fS· 
tem een be eon
nectecl wit+, simple 
cebles to the en
• I yn r '1 plugboud 
pictured •t right, 
encl the desired cir
cuitry is set 11p 011 
the pl119boerd. This 
eneblei testers to 
lee p wp witft cheng .. 
i11 eirere# eirc11it cle-
1i9n without ha,,.ing 
to reb11ilcl the test· 
er's eclepter ceble1. 

of perfectly uniform section and cir· 
cularity. It is then "cracked'' into 
two halves for later assembly over 
deflection coils and fitting to the tube. 
The mated halves are held together 
mechanically in shipment to avoid 
possible aamage in transit. 

Such perfectly circular yokes elimi
nate the grinding, fitting, and setting 
necessary with quarter-round sec
tions. Inner and outer surfaces are 
always perfectly concentric and paral· 
lei. The result is better convergence, 
greater color purity, and reduced as
sembly time. 

New Television Tube 
Type 6BY4, a new ceramic elec· 

tronic tube, which will be employed 
in ultra-high frequency television re
ceivers, features several refractory 
metals used by General Electric engi· 
neers. These metals, tungsten, mo
lybdenum, tantalum, satisfy the strin
gent requirements placed on tube 
components during operation. 

Sample quantities of tubes were 
produced in 1956. As in all triode 
tube~ , there is a heater, a cathode, a 
grid, and an anode, but in this tube 
thev are of microscopic size. 

In its manufacture, the assembly is 

heated to l,000°C., evacuated and 
sealed to form a compact unit. 

This high temperature sealing pre
vents any gas release during normal 
tube types to operate at 400°C. to 
600°C., far beyond the present tem· 
perature limits. 

For Radiation Accumulation 
Li.?htweight dosimeter pens, that 

can be charged in a few seconds, 
me'lsure accurately and safely all 
radiation accumulation. They are a 
safeguard in industry, civilian de
fense, and other areas, wherever ra· 
dioactive material is found. 

The pens are ,produced by Univer
sal Atomics Corp., 143 E. 49th St., 
New York, N. Y. Each one weighs 
l / 3rd ounce. 'f~e metal case in which 
each is enclosed clips onto a pocket. 

Tiny Neon Lamp 
A new subminiature neon lamp has 

been announced by the Circon Com· 
ponent Co., Santa Barbara, Cali· 
fornia. 

The lamp is interchangeable in 
many aEsemblies with existing minis· 
ture aircraft lamps. It is consider· 
ably smaller than the previous flanged 
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The Defense Projects Division of 

" ' 

has opportunities for Engineers, Physicists, Mathematicians and 
Technicians for field work in testing the new Air Defense System 

SAGE 
(Semi-Automatic Ground Environment) 

Soge "Brain". Giont electronic computers re· 
ceive ond store defense dole . .. furnish correct 
picture to commondors at eorlioJt possible moment. 

New digital computer techniques and 

their application to radar data processing 

and weapons control have opened a new 

and expanding field of automation. The 

extensive classroom and laboratory 

training which precedes job assignment 

at Western Electric affords· an excellent 

opportunity to enter this new and chal

lenging electronics field as a part of the 

Bell System team. 

MAIL RESUME TO: 
Mr. W. M. Gesell, Room 902, Defense Projects Division 

Western Electric Company, 220 Church Street, New York 13, New York 
or Telephone Collect to: WOrth 4-5400 Ext. 6628 
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base neon lamps. It is useful in many 
indicator and computer applications. 

The average life is over 25,000 
hours. The lamp consumes only 0.04 
watts, and gives off practically no 
heat. 

Memomot ion 
Time-lapsed' motion picture photog· 

raphy was used once by Walt Disney 
to make Rowers appear to grow in 
aeconds. compressing hours of nat
ure! time into a matter of minutes. 

An extension of this technique can 
be used by industry, by traffic studies, 
for visual records of instruments and 
processes, or for many other applies· 
lions. 

"Memumotion" can be incorpo· 
rated into almost all good motion pie· 
ture cameras. The camera records 
every event that occurs before it, and 
adjusts to record the scene at pre· 
determined intervals. An hour's op· 
er2tion can be viewed in as little as 
four minutes when film is shot at one 
frame per second and orojected at the 
normal speed of 16 frames per sec· 
ond. 

The equipment has been developed 
bv E. I. DuPont De Nemours & C<>., 
Wilmington, Delaware. 

Cayity Oscillatot lot 
Aitcralt 

The new S-band cavity oscillator of 
\merac, Inc., 116 Topsfield Rd., 
Wenham, Massachusetts, is especially 
.. uitable for aircraft, guided missile, 
.md beacon applications. 

It is a miniaturized, grid-separated, 
.louble coaxial line cavity oscillator. 
The light weight unit can operate with 
hi~h efficiency under severe shock 
and vibration conditions. 

Plate tuning i~ accomplished by a 
screw driver adj ustment. A screw on 
the cathode section supplies s ufficient 
tuning to accommodate differences 
between tubes. The overall length is 
7"; the unit weig hs 25 ounces. 

N ew Copoet-Plated 
Communications W ite 

A new type communications wire 
of high strength steel with a heavy 
copper coating has been produced by 
National-Standard Co., Niles, Mich· 
igan. 

The biggest volume application of 
the new product is expected to be in 
telephone. telegraph, and railroad 
signal lines. The wire will meet multi· 
ple requirements of high tensile 
strength, electrical conductivity, and 
resistance to fatigue and corrosion. 
Heavier coatings were developed spe· 
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cifically to meet needs ot the cum· 
munications industry. 

The new wire costs less than solid 
copper wire. Its reinforcing strength 
is such that one-third of the poles 
required for suporting solid copper 
wires can be eliminated. TI1i.s pre
sents a great saving to the industry. 

Produced in all standard sizes, the 
wire has a wide range o f strength and 
hardness. Initial production is con
crntraled on existing commercial spe· 
cificationo;. 

Hyge Shock Simulator 
A new device is now bei ng manu

factured by Consolidated Electro· 
dynamics Corp's Roche0 ter Division 
under license t? Convair, a division 
of General Dynamics Corp. 

This new product, the HYGE shock 
tester, makes it possible to simulate 
unlimited shock conditions with great 
Rocuracy. It was designed in order 
to test all components that mu t with· 
sta nd hil!:h-level accelerations which 
are rapidly applied for sustained dur
ations. 

The arran<rement of HYGE permits 
assembly into different forl't"s for 
adaotation to specific probleO"s. Giant 
units are desiimed to test objects as 
lat,rP. a'! battleship components while 
smaller testers can be u~d on prod
ucts as tiny and delicate as tran
sistors. 

r ,.. .. ts of overating are low and the 
HYGE is simple to install and oper
ate. 

New VG Relay 
The Electronics Division of Elgin 

National Watch Companv, El~in. 
Illinois, has developed for missile and 
aircraft applications a new VG relay 
series which is character ized by ex
ceptional vibration and shock resist· 
anoe. 

The tinv relay ha'! R vibration 
rsitin~ at 15 :z's from 55 to 2,000 cps. 
Shock is rated at 100 g's. 

In the subminiature class, the new 
VG relay measure, sli2htly less than 
% cub ic inc hes and weighs 1.3 
ounces. 

New Literat ure 

Conttoc'fou Guide ReYiseJ 
The most recent, revised edition of 

"Contractors Guide" has been pub
lished by the Department of the 
Army. It is a reference for Army Re· 
search and Development (R&D ) to 
aid potential contractors. 

The guide tells how to draft a pro
posal, who to contact to !ubmit the 

proposal, and h orv actual contracts 
are arranged. 

Any organization may contact 
R&D, even though no specific project 
is proposed, as a possible candidate 
for future work that may be of serv
ice to the Army. 

BT Resistou Bulletin 
Specifications and characterist ics 

of Type BT Composition Resistors 
are covered in this 12-pa,ge bulletin. 
Detailed charts and graphs illustrate 
the data on construction, !!olderabil
ity, heat di!!sipation, resistance values, 
tolerances. Copies are available from 
International Tlesistanoe Co., 401 
North Broad St., Philadelphia , Pa. 
Ask for Catalog Date Bulletin B-1 A. 

Comptessi'Ye Electtonics 
Study 

A publication, Electronics Test 
Equipment Descriptive Data Sheets. 
an outgrowth of an evaluation pro· 
gram of the U.S. Air Force, has been 
released to the public. 

The five volume set is a compre
hensive compilation of data on oYer 
1300 electronic test equipments. 
Topics include voltage and current 
measuring equipment, signal gener· 
sting equipment, active and passive 
networks, power and energy measur
ing equipment, waveform measuring 
and/ or analyzing eq uipmenL 

The volumes are bound in expand
able, hard cover binders so that 
periodic " Additions & Revisions" ca'l 
be added. The ~et is available frllm 
Carl L. Frederick & Associates, 4630 
Montgomer y Ave., Bethesda, Md. The 
price is SI 70.00. 

DAT A Magazine 

A new publication called DATA re· 
ports and predicts significant develop· 
ments in the Armed Forces and Go\'· 
ernment agencies. 

It covers p;overnment innovations 
in eve.rythinp; from atomic energy to 
transportation, yet it is conci~e and 
quick reading. Articles a re pruned 
severely to save reader. time, but im· 
portant details-although skeletonized 
-are retained. Complete source ma· 
terial for a listed article is available 
to the subscriber at no additional 
charge. 

Subscription rate for the magazine 
and associated follow-up service is 
Sl2.00 annually. Interested readers 
may address, DATA, Box 6026, Ar· 
lington 6, Virginia, to place subscrip· 
tions or request a sample no-obli~a · 
tion copy of DATA. 
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MAN OF HIGH FIDELITY: EDWIN 
HOW ARD ARMSTRONG, by La111-
"'"e Laring. J.B. Lippineou Co., 
Nno York, N. Y. 320 page•, $5.00. 
Edwin Howard Armstrong, inven-

tor of FM radio, was perhaps the last 
of the great individualistic inventors 
11·ho refused to he swallowed up by 
lhe great industries. Armstrong's ex· 
treme independence colored the other· 
wise successful life of the inventor to 
lhe point of eccentricity, and led to 
hi~ tragic, premature ending. 

The scientist spent most of his lat· 
ter years engaged in hitter court bat· 
ties defending his patent rights on his 
im'enlions of earlier years. The biog· 
raphy incorporates the scientific and 
tllehnical aspects of its subject with 
the personality of the man. Conse· 
quently, it is a d ynamic, vigorous ac
count of a twentieth century man of 
!'(ience. 

Armstr-0ng's three basic contribu
tions to radio are the feedback cur
rent, the basis of modem radio and 
radar reception, and wide-hand fre
quency modulation or FM radio. 

This hook deserves a place on the 
list of books for reading pleasure. 

R.4Dl0 TELEMETRY, Second Edition, 
bt Myron H. Nicls.ol. and Lo.rence 
L. ftqucft. Joltn Wiler &: Soru, Inc., 
N~ Ycwk, N. Y. 461 pqu, llZ.00. 
In three subdivisions this hook dis-

cusses basic theory as well as a cross· 
section of current practices in radio 
telemetry. The first section deals with 
methods, including time division sys
tems, instruments for radio telemetry, 
and the problems of noise and error. 

The second part, foundations, is de
~·oted to modulation and multiplex
ing, and frequency analysis. 

The final part treats techniques. 
Frequency-division and time-division 
radio telemetering systems are pre
~nted, and a brief section on remote 
control is included. 
. As an expan!ion of the first edi· 
~ion. wbicb was a limited offset print· 
ing for the Air Force, this volume has 
~~ brought up to date with the in
clusion of chapters describing tele· 
metry systems in current use or de· 
velopruent. Also added are an Index 
and Glossary. 

SIGNAL, JANUARY, 1957 

MEN IN A.RMS, A Huiory of War/are 
and lu. lnterrela1~,..hip1 ·lflilh Weit· 
em Society, 'by Richard A.. Pre.Con, 
Sydney F. Wiae, and Herman 0. 
Wel'ner. Frederick A. Prae1er, Inc., 
N- York, N. Y. 376 page•, $6.50. 
The impact of warfare has had a 

strong influence on society. In the 
political, social, and technological 
realms war has rendered changes, 
from the Greek era to the present. 
This hook discusses the effects war 
has had on the total structure of west
ern civilization. 

In order to better understand war
fare's present threat to civiUzation, 
the study of history is taken up in 
relation to the totality of human de· 
velopment. 

The authors attribute modern tech· 
nological developments and inven
tions to the demands generated by 
military needs. 

This book will appeal not only to 
the reader with a special interest in 
military history and science hut also 
to the serious general reader. 

CIRCUIT THEORY A.ND DESIGN, by 
John L. Sr-art. John Wiler &: 
Soru, Inc.., N- Yorlc, N. Y. 480 
poge1, $9.50. 
Both undergraduate and graduate 

students will find helpful this book 
on network and circuit theory, pre· 
sented with an easily grasped pic
torial representation. Pole-zero meth
ods are stressed as a means for un· 
derstandin~ and controlling linear 
frequency-dependent systems and for 
desiirning a variety of circuits. 

Included are many topics related 
to circuit design: function design, 
normalization, and the use of ideal 
transformers. Each chaoter concludes 
with a number of problems relating 
to practical design system. 

THE QUARTERMASTER CORPS: 
OPERATIONS IN THE WAR 
AGA.JNST JAPAN, 11ol. 4, by Alriin 
P. Scau8er. Gollernment Prinling 
Olfice, Wahington, D. C. $4.00. 
The fourth and concluding volume 

of a series dealing with the problems 
and achievements of the Army Quar
termaster Corps in World War II has 
just been written by the Chief of the 
Historical Branch of the Office of the 
Quartermaster General. Dr. Stauffer 
has to his credit several publications 
devoted to the activities of the Quar· 
termaster Corps in World War fl. 

This volume describes the supply 

Our Book Department will furnish 
any book reviewed in SIGNAL. A 
10% discount is allowed all Associa
tion members on orders of $10 or 
more. Please indicate author and 
publisher where known and allow 
three weeks for delivery. 

lines that spread from depots in the 
United States to widely scattered is· 
land bases, the difficulties imp<>sed by 
lack of common storage and distribu
tion facilities, and how supplies were 
brought to troops dispersed over tiny 
atolls and jungles. 

The untiring efforts of the Corps 
to keep the troops provK:led with the 
supplies they needed are discussed 
with a serious awareness of how vital 
these duties were to the success of 
combat forces in the field. 

For those who enjoy reading mili
tary history here is an intensive study 
of the Quartermaster Corps in opera
tions against Japan. 

HANDBOOK OF BASIC CIRCUITS, 
br Matthea.o Mandi. Macmillan Co., 
New York, N. Y. 363 pa1u, 11.so. 
Designed for quick reference, this 

handbook presents in alphabetical or
der over 130 basic circuits: AM, FM, 
and TV. In a few pages each, the cir· 
cuits are described with schematic 
diagrams. Their physical location in 
electronic equipment is given as well 
as an account of their characteristics, 
purposes, and functions. A given cir· 
cuit is presented singly, but refer· 
ences are provided to other circuits 
that perform similar or related func· 
tions. Mathematics and formulas 
have been kept to a minimum to sim· 
plify the text. 

" •.•• of vital importance, clearly defined 
and presented." 

- Anhur Krock, N. Y. Timea 

SPEAKING 
of POLITICS 

by Frankl.in Cary Sali1bury 

lnttocluction by G. Mennen wm;.,,,. 
Governor of Micliig•n 

If you talk politics--and who doesn't?
you will want this book which clearly ex· 
plains present-day politic.al tel'ms and 
ideas, and helps you r~ognize the double 
talk and nonsense that veil the propagan· 
dist's aims. Speaking of Politics is a political 
education in itscH. It clarifies such words 
as Democra.tic, Socialist. Fascist, Com· 
munist. It also has- a useful Glossary of 
terms to provide )'OU with a ready reference 
for your library. Here is a solid contribu· 
lion to sound political thinking. Get your 
copy by mailing the coupon below. Money 
ref undM in S days if not ~atis/ied. 

~------------------------, 
I LATD;.A an>R.JOAN lll8"l"I,-U1"S, 8 I 

: 1661 84. $1'. N.W .• \VAltHINGT'OM 't, 0. c. ' 
1 Ple1ue 1end ·····" ·" COJ>i~B of SPEAK ING 

OF POLITICS. by Sali•b11ry, at 1 3.75 
ench. I onder•tand l may nturn the 
bcoka .. ·Hhin S d•Y», if nut aatided. 

0 Payment enrloud. O Send C,0.D. l'll 
poy poth1gt. 

~ame ................ ........ ............ ...... .......... ..... . 

1 Addreu ... ............. .................... _ .. ........... ... 1 

~------- -- ---------------~ 
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Electrical properties of resins arc more and 
more being studied as a means of obtaining addi
tional insight into the physical compositions of 
these materials. Available to today's chemicals 
tnd dielectrics manufacturer for this work arc 
the precision measuring instruments needed .. . 
the G-R Capacitance Measuring Assembly and 
lCCCSSOry D ielectric Sample Holder. This measur
tng apparatus permits the convenient and ac
:urate determination of both the dielect ric con
stant and dissipation factor of materials under 
im'CStigatioo. T he direct relationship of these 
electrical propertfos with chemical and physical 
characteristics of many substances provides the 
link that makes this Assembly the invaluable 
equipment it is for investigations of basic problems. 

At the Interchemfoa l Corpo ration, the Capacitance Meas· 
uring Assembly finds wide use both in development stages 
and in manufacturing for product control o f the plastics 
coatings, films and other products manufactured by this 
Concern. Here, typical work performed by the G-R measur
ing assembly includes: 

ype 1610·A Capacitance Measurlnf Assembly 
Complete With All Interconnection Provisions. 
For Two or Three-Terminal Measurements, $2050 
Without Guard Circuit, 
For Two-Terminal Measurements, $1755 

... makes possible direct-reading measurements of capacitance 
over very wide ranges: from as low as 0.1 µµf to 11 SO µµfat 
frequencies from JOc to 100 kc; measurements to I µfare pos· 
sible at I kc . . . direct reading in dissipation factor from 
0.00002 10 O.S6. Basic direct-reading accuracy 

I' Detection of impurities such as ionic materials, 
water, etc. in plastics. 

..,. Investigation of the effects of interfacial polarization 
and of dipole polarization in polymers. 

t' The "following" of chemical reactions as they proceed 
in films, sheets and coatings . 

..,. Determination of material mix needed to meet 
a particular electrical specification. 

I' Production control pertaining to a great variety 
of solid plastics and elastomeric substances, 
where electrical specifications must be closely held 
to meet customer requirements. 

I" Accurate preparation of dielectric constant vs. frequency 
and power factor vs. frequency curves. The instrument's 
wide frequency range is very helpful here. 

is ± 0.23 for capacitance and ± 0.000S for 
dissipation factor; in substitution measure-
ments, capacitance accuracy is ± 0.13 and 
±0.0000S for dissipation factor. 

TJpt 1690·A Dl1l1ctrlc Simple Halder, $435 
•.. an acccs.sory unit, read ily attached to the 
Capacitance Bridge unknown terminals, which 
permits precise determinations of dielectric 
constant and dissipation factor of solid diclcc· 
Irie-materials ••. 2·inch diameter electrodes 
are around 10 optical fla tness and arc 
micrometer driven for highest accuracy ... this instrument is 
runcd, completely shielded and useful to 100 Mc and higher. 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Ma ss., U.S.A. 

BrOld Avtnut at linden. Ridaefrefd. N J NEW YOlK AREA 

1150 York Road. Abinalo•. Pa. PHILAl>Elft41A 
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Whether it's radar, countermeasures, missile guidance, 
sonar, computers, microwave or radio communications
electronic equipment of any kind- Raytheon has 
proved its capacity to shoulder complete systems 
responsibility . And "complete'' means just that: 
every step-from design concept to operation 
and service. 

Some 18,000 skilled. hand-picked scientists, engineers 
; and assemblers working with some of the most advanced 
facilities in t he industry have buil t R ay theon's 
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George Wftshington 

FEBRUARY 22NO 

"To be prepared for war is 
one of the most effectual 
means of preserving peace." 

Abraham Lincoln 
FEBRUARY 12TH 

" 'I 'hat government of 
the people, by the people, 
for the people, shall 
not pe ri h from 
the earth.'' 



The proof of any guided m1 .. -.1fc 1s its 
performance. 'ot only I'> 11 ncccs<.ar) 
to pro' ide accurate trajectory data in 
order to determine Its efTecll\ cne~s. but 
this must be made 1mmed1ately available. 

To meet both requirements ·~ the pur· 
po\e of the AN/ f PS-16 in~trumenta

tion radar. T his is the first radar 
developed specifically for Runge Instru
mentat ion. I I has t.Jcmonstra ted its 

abilit) to track "1th accurac) in 
darkness. through clouds- under an) 
atmospheric condiuons- o,cr C\tcnded 
rangei., and to yield data that can be 
reduced almost '"'1<1ntancou'I> to final 
form. This un11 can abo be a"1gncd to 
plot performance of m"'>lle, ,,11clhtc. 
drone and other free 'pace moving 
targets. 

In the past, this data has depended upon 

l'PllCi\I de\ ice'>. triangulation '>}Stems 
"11h long ba'c line, and prec1 .. 1on hm1-
ta11ons. modified radar equipment and 
data reduction method-. often requiring 
month' for computauon. The immediate 
a\ailab1hty of data e\aluation pro'.1ded 
by the A /I PS-16. no\\ being built b)' 
RCA under cogni1ance of the a\) 
Bureau of Aeronauucs for all ~erv1ces. 
'' u great forward step in Range 
I n~ t rumen lilt ion . 

• 

D ef i:nse Eloctro111c Products 

~1~!!0N JCORPORA110N pl AMERICA 
000 



r Evolution at Eimac 
~ack in 1946 Eimac developed and produced 

1tne 4X150A-a new concept In power tet
ltodes. Its immediate acceptance by the Industry 
~then, has led to even more popularity now. 

But today at Eimac the glass 4X150A Is virtu

' 1ally obsolete. 

Since 1946 Elmac has c o nstantly Improved 
the 4X150A to the point where it has evolved 
into a family of superior quality 250w and 
300w t ubes for operation to 500Mc. Small, 
compact structure has been retained. In fact, the 
4X250 series Is interchangeable with 4X150 

tubes. Ceramic envelopes make possible greater 
mechanical strength, better production tech
niques, and higher temperature processing. 

Because "good enough" has never been accept
ed at Elmac, however, this family of air cooled or 
water cooled, co-axial or conventional socketed 
tubes (2.5v, 6v, and 26.Sv) Is again accelerating 
the pace In quality, design, and performance, 
exactly as the 4X150A d id a decade ago. 

EITEL-McCULLOUGH, INC. 
SAN BRUNO•CAL I FORNIA 

Tl\e W o rld ' • Lare••• Menu fao turer of Tranemlltlng Tube• 

4Xl50 Serles 
<IX150A·l946 
lX150G 19,i9 

l:~~Dl952 

4W300 Serles 
4W300B· l 9S3 

4X150A 

4X250 Serles 
4X2SOB 1955 
4l<2SOF·l955 
4X250M·19SS 
4CX250K·1956 

-----~-----~-------..--......; 

4CX300 Series 
4CX300A· 19S6 
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The brain that interprets 161,800 
radar pulses per second I 

In SAGE-America's most modem air defense 
system ... there's no time for "second guessing" 
or momentary delays of vital information. Inter
pretation to headquarters must be instantaneous, 
dependable, and precise! 

Designing and building such complex radar 
data processing equipment requires engineering 
imagination and resourcefulness .. . extensive man
ufacturing and testing facilities. 

The Coordinate Data Transmitter System is 
indicative of Lewyt's ability to develop and pro
duce such equipment Conceived by the Air Force 
and developed in close cooperation with M. I. T.'s 
Lincoln Laboratories, CDT* automatically rejects 
interference, verifies targets with 99.99 % accu-

racy. Capable of processing millions of radar 
pulses every minute-this unattended digital trans
mitter screens, interprets and codes radar infor
mation for transmission O\lCC telephone lines. 

Additional projects in the field of data proc
essing and monitoring equipment, utilizing the 
latest computor techniques, are in advanced stages 
of development at Lewyt. Lewyt Manufacturing 
Corporation, Long Island City 1, New York. 
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1957 AFCEA CONVENTION 
Washington, D. C.- May 20, 21, and 22 

Once again we wish to stress the importance of maxing botel reservations !or 
the 1957 Convention. Even though your Convention Committee representatives have 
reserved a goodly number of spaces at the Sheraton.Park and Woodner Hotels, you 
cannot afford to wait too long. It is easier to get a reservatfon early and cancel it 
later if necessary. Also available for early reservation are rooms at the new Marriott 
Motor Hotel just across the Potomac 14th Street Bridge. 

The foJlowing addresses are listed for your convenience; Sheraton· Park Hotel, 
Connecticut Ave. & Woodley Road, N.W., Washington 8, D. C.- Woodner Hotel, 
16th Street & Spring Road, N.W., Washington 10, D. C.- Marriott Motor Hotel, 
Twin Bridges, U.S. l , Washington L D. C. 

Program and Exhibite--All at the Sheraton-Park. 

Seesiomi-Top-level coverage from Industry and Government. Plan to bring 
your family . They will enjoy the Nation's Capitol. For further information, 
see page 5. 

Authors are entirely responsible for opinions upresst:d in atticles appearin• in 
AFCEA publications, and thes~ opinionJ are not to be conserued iu olfici41 or re/fee~ 
in& the views of the Armed Forus Communications 1Jnd Electronics Auociation. 
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T I PROGRESS ltEPOltT 0 N MILITARY TRANSISTOI 

FIRST 
silicon 

transistors 
meeting 

l~lj ~ , 

For reliability under extreme conditions .. . 
design with Tl's military silicon transistors .. . 
built to give you high gain in small signal appli
cations at temperatures up to 150°C. Made to 
the stringent requirements of MIL-T-l9112A 
(SHIPS), MIL-T-19502 (SHIPS), and MIL-T-
19504 (SHIPS) - these welded case, grown junc
tion devices furnish the tremendous savings in 
weight, space, and power you expect from tran-

sistorization ... plus close parameter control 
that permits you to design your circuits with 
confidence. 

All 20 Texas Instruments silicon transistor types 
have proved themselves in military use. First and 
largest producer of silicon transistors, Tl is the 
country's major supplier of high temperature 
transistors to industry for use in military and 
commercial equipment. 

d egradation rate tests for Tl's USN-2N117, USN-2N118, and USN-2N119 

4 

test condition duration end point at 25°C 

lead fatigue three 90·degree arcs no broken leads .., 
vibration 100 to HXKl cps at 10 G 3 cycles, each x, y, and z plane , 

lco - 2µA maximum at 5V 
vibration fatigue fiO cps at 10 G 32 hours, each x, y, and z plane hob - 2µmhos maximum 
shock 40 G, 11 milliseconds 3 shocks, each x, y, and z plane htb - -0.88 minimum 

temperature cycle -55°C to +150°C 10 cycles (USN·2N 117) 

moisture resistance MIL·STD·202 240 hours hrb - --0.94 minimum 
(USN-2N 118) 

life, intermittent operation Pc - 150 mW, Ye- 30V 1000 hours, accumulated hr11 - -0.97 minimum operating time 
(USN·2Nl19) 

1000 hours ' life, storage 150° C, ambient . no mechanical defects salt spray MIL·STD·202 50 hours interfering with operation 

LOOK TO Tl FOR: SILICON HF, MEDIUM ,own, ,own, AND SMALL SIGNAL TRANSISTORS 
SILICON DIODES AHD IECTIFlEIS • GERMANIUM VHF, POWEi, RADIO, AND GENERAL PUIPOSE TIANSISTOIS 

pioneer producer of 

silicon transistors 
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AFCEA CONVENTION 
1957 

WASHI NGTON, D. C.-May 20, 21, AND 22 

SHERATON-PARK HOTEL 

Your previous issues of SJCNAL outlined in gen· 
eral activities for the 1957 Convention such as meet
ingii, social events, exhibits, industrial movies, and 
technical papei:s. To date, the Association has con
tracts for 110 out of 160 reserved exhibit spaces. 
From the 49 technical papers submitted, 12 will be 
chosen. The final selection of the 12 technical pa· 
pers will represent those that best conform to the 
theme of the Convention. 

In the near future each member will receive a 
form to fill out indicating his desires a.s to each 
of the following: 

MONDAY, Mar 20 
Opening Breakfast ···-········· ...... ·······- ···- $2.25 
Keynote Luncheon ········-············· ·---·- ·· S4.00 
Buffet Supper and Entertainment ..... ···- $7.00 

TUESDAY, May 21 
Transportation, Lunch, Tour of Naval 

Research Laboratory .. ···--····~----····--' 2. 75 
Reception and Banquet ............... ......... $10.00 

WEDNESDAY, May 22 
Industrial Luncheon ··-----·--·-···--···· S4.00 

Total ········· ···············-······· ........ ..... ..... $30.00 

It is important that you indicate on the same 
form, in the space provided, whether or not your 
wife will attend. This is desirable since Mrs. Francis 
Engel must have sufficient infoi:mation to plan for 
intei:esting activities for the ladies. An eai:ly report 
on the ladies planning to attend the Convention 
will aid materially in arranging for a tour of the 
White House and getting clearance tor those wish
ing to tour the Naval Research Laboratory. 

The program of events for your annual Conven. 
lion is rapidly being finalized. With the theme of 
"Marconi to Mars'' indicating progress in commu
nications on our planet to radio contact with outer 
space in this International Geophysical Year, there 
must necessarily he much information relating to 
Project Vanguard (Launching of the Earth Satel
lite) . Consequently, the Keynote Luncheon on May 
20 will have as its distinguished speaker to cover 
this important field , Admiral Rawson Bennett, Di
rector of Naval Research. Following the luncheon, 
there will be a presentation by Admiral Joseph N. 
Wenger, Director, Communications and Electronics, 
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Joint Chiefs of Staff on Scatter Propagation. The 
operational requirements, experience to date, im
pact and prohlems of this method of communica
tion will be discussed, as well as the joint and single 
service aspects in this important field. 

The entertainment and buffet supper, under di rec· 
tion of the incomparable "Gil" Gilharte, will con
clude the evening event. 

On Tuesday, May 21st, technical papers will con 
tinue from 10:00-12:00 A. M. 

At noon, busses will leave the Sheraton-Park for 
the Naval Research Lahoratory, the Directional 
Center of Operation Van.guard, where lunch will be 
served. Following luncheon, there will he a con
ducted tour o1 the laboratory showing Vanguard 
developments to date and other new scientific ad
vances relating to the International Geophysical 
Year. Busses will return to the Sheraton·Park at 
4:00 P. M. 

The main reception will begin at 7 :00 P. M. in 
the Continental Room and will be followed by the 
banquet in the Sheraton Banquet Hall. Notice of 
the beginning of the banquet will be heralded by 
the famous 35-voice male chorus of the U. S. Army 
Band. After the invocation, our own George Bailey, 
Past President of AFCEA and Executive Secretary 
of the Institute of Radio Engineers, will take over 
as Master of Ceremonies. The principal speaker of 
the evening will be Mr. Dona1d C. Power, President 
of General Telephone Company and a distinguished 
leader of the independent telephone industry. 

The industrial luncheon at noon Wednesday will 
feature one of the most unusual events in our 
convention history. It will be a symposium directe~ 
by the Honorable Frank D. Newbury, Secretary of 
Defense for Engineering, and his Deputy of Elec· 
tronics, James M. Bridges. Mr. Newbury has been 
directing application engineering, that most impor
tant phase of engineering that converts the theory 
of research to practical manufacture processes upon 
which procurement may he accomplished. Follow. 
ing the presentations by Mr. Newbury and Mr. 
Bridget1, there will be a short stretch break, at the 
conclusion of which there will be a question and 
answer period. The symposium should be one of 
the most profitable periods of the Convention, both 
for our members and for the National Defense. 



the Lll'E AND TIMES ol 
lhe 

Delense Electronics Industry 

"-STILL THE QUEEN KEPT CRYING 

'Faster! Faster!', but A lice felt she 
could not go faster, though she had 
no breath left to say so.-However 
fast they went, they never seemed to 
pass anything. 

'Well, in our country,' said Alice, 
still panting a little, 'you'd generally 
get to somewhere else--if you ran 
\'ery fast for a long time as we've 
been doing.' 

'A slow sort of country!• said the 
Queen. 'Now here, you see, it takes 
all the running you can do, to keep in 
the same place. If you want to get 
somewhere else, you roust run at least 
twice as fast as that!' " 

This quotation from Lewis Carroll's 
Alice In Wonderland and Through 
The looking Gla.ss presents a good 
theme on which to begin a discussion 
of defense electronics. For this is a 
fie ld as near to a "wonderland'' as 
can be found today and it is one in 
which it takes all the r unning that the 
government-industry team can do to 
keep up, in a technological sense, and, 
indeed, it requires running twice as 
fast as that to get ahead and stay 
there. We are truly living in a fast 
country in which many of us in in· 
dustrial organizations sometimes feel 
a bit breathless, like Alice. 

The growth of defense electronics 
has been an accomplishment of revo
lutionary character and considerable 
magnitude. In a relatively short time, 
spurred by the tremendous needs of 
World War 11, those engaged in what 
we can now call the defense elec
tronics industry have been trans
formed from an almost non-competi
tive hard core of companies into a 
nationwide array of hundreds of 
highly competitive firms fighting for 
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by Dr. W. L. Barrow 
Vice President for Rftearch and Development 
Sperry Gyroscope Company 
Division of Sperry Rond Corporation 

technological b reak-throughs, for tech
nical manpower, for increased capi
tal funds, for improved tools, and 
for an increasing share of business 
from the Armed Services. 

Let us take a look at several factors 
that contribute to this growth. Of 
greatest significance is the intenaive 
research through which technical ad
vances are made possible. Pacing 
these advances all the way have been 
increasinJ?ly demanding requirements. 
Another factor to be considered is the 
availability of funds to support the 
defense electronics. 

Rapid E"olurion 

As a first example to illustrate the 
phenomenal progress of research, I 
will select the dramatic contributions 
of servomechanisms. Certainly the 
rapid evolution from the primitive 
concept of a servomechanism to the 
present-day sophisticated theory and 
practice and many-fold applications 
bas been a key contribution of de
fense electronics. In the marked 
change from mechanical to electronic 
apparatus, the servo has helped con
vert inept manually-controlled weap
ons into precision devices. 

Instruments and automatic control 
equipment, such as remote-controJled 
flight instruments, navigation and 
bombing equipment, and automatic 
pilots, have thereby evolved from a 
secondary role in aviation to a key 
status in the control of today's high
speed, long-range manned aircraft. 
Simila r progress has been made in 
land and ship based fire-control sys
tems. Missiles and unmanned ve
hicles of all sorts would, of coul'l!e, 
not even be possible without modern 
~ervomechanism technique. 

No less dramatic has been the pt 
nomenal development of m icrowa 
electronics, particularly radar. · 
role in military systems ha s beeo1 
so extensive that it is, for all prac 
cal purposes, indispensable. Certai 
ly, it has become a vital part of tho 
systems performing the functions 
detection, tracking, navigation, u 
missile guidance. Recent develo 
ments in information theory and 
scatter propagation are even nc 
opening up new horizons for militu 
electrical communication. Althou! 
computers are old in military equiJ 
ment, the potentialities of electroa 
high-speed digital computers an 
data processors, of the general ch 
acter of the UNIVAC@, are so gm 
no one can yet see the extent to whit 
they will find usage, and many o· 
ganizations in the defense electroni~ 

business will have to run very {& 

indeed, if they are to "get so1111 
where else" in this area. 

These systems could not have bee 
pushed so rapidly except for the equ' 
speed with which the necessary corr 
pounds were made available. Micrc 
wave radar at first jumped forwan 
as an infant device with the magne 
tron. It is now going on to the statu. 
of an adult with crystal-controUec 
high-power klystrons, perhaps one o 
the most important Sperry contribu
tions to defense electronics. Otbei 
tubes, and notably the traveling·wafr 
tube, are also rapidly emerging from 
the laboratories to become valuable 
components around which important 
systems are being designed. 

Hardly had we begun to achieve· 
some degree of reliability in vacu~ 
tubes, (a serious problem that is still 
with us) when the semi-conductor de-
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1ces1 like diodes and transistors, were 
nveiled to the art as a major break
:uough, offering reliability, weight. 
pace, and power consumption ad
antages in electronic design beyond 
.ur fondest dreams of only a few 
ears ago. These eumples are but a 
1rief sample of the way in which re
earch bas turned out major achieve· 
11enls in a breathtaking sequence. 

Lee us now consider another major 
actor in the stimulation of defense 
{ectronics, namely the pressure of 
!Vtr more stringent requirements. 
lfuch of this pressure from require
oents originates from the acceptance 
,f !'oeience and technology by the de
:ense establishment. At every hand 
ii rtctml yean, the most vocal of pro
>onent.s of scientific an.J technical 
'rogrw have been military kaders. 
In a defen.se climate in.fl.uenced so 
reatly by spectacular atomic and nu
clear developments, the military agen-. 
cie1 have not only become proponent$ 
of more science through-Out America, 
but also adept planners for the teck
nological goals of the future. 

This development is undoubtedly 
related to the increasing numbers of 
technically educated officers in the 
military services. Encouragement 
11ithio the military of advanced 
sludies for men of scientific bent has 
~n greatly accelerated. The salu. 
tary effect of this training is being 
reOected each day in the give·and·take 
communications and negotiations be
tween the company scientist and the 
military project officer. It has made 
the industrr·military team much more 
producth·e. 

A parallel development has been 
the enhanced technical stature of the 
Gomnment sponsored laboratories. 
Sometimes working i{idependently, 
hut more often hand.in-hand with in· 
dustry, these laboratories have been 
re-ponsil>le for outstanding research, 
de\'elopment, and testing accomplish
ments. With this scientific and tech
nical maturity of the military com· 
munity, it is not surprising that the 
d~riptions of new missions to be 
•ccomplished and the specifications 
for new equipments and systems 
often stretch the state of the art and 
st! goals that make us run like Alice 
and the Queen. 

Consider next the influence of the 
factor of funds, that great American 
factor-money. Certainly without the 
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tremendous increase io research 
budget& and planning, defense elec
tronics today would be quite a differ
ent thing indeed. Pre-World War II 
research was budget.a rily hampered 
by limited appropriations. Much that 
was done then for the military was 
done on extremely limited Govern· 
ment funds or purely as a company-
6nanced venture; for example, my 
own company financed the develop
ment of the bombsight of World War 
l and much of the early anti-aircraft 
development also. The early radar 
developments were achie\'ed. a com· 
ponent at a time and military leaders 
pleaded for amounts such as $20,000 
for their research and development. 

Fund. Appropriated 

Today, the need for a strong na
tional defense posture is echoed not 
only in the Pentagon and the halls of 
Congress but by vocal citizens across 
the land, and funds in vast and ever 
increasing amounts are appropriated. 
It bas been reported that total mili
tary expenditures for "electrorJics and 
communications" were: 

S0.15 billion in 1948 
0.56 billion in 1950 
2.1 billion in 1952 
2.3 billion in 1954 
2.9 billion in 1956. 

But these figures do not include very 
large amounts for the electronic por
tions of aircraft and guided missiles. 
No figures for research and develop· 
ment expenditures in defense elec· 
tronics alone are available, but one 
can be sure that it is a substantial 
part of the total amount for all R & D, 
which has grown from $758 million 
in 1951 to an estimated Sl.5 billion 
in 1957, or doubled in six years, ex· 
elusive of AEC expenditures. 

These figures indicate that there 
is, generally speaking, no serious 
problem of funding. However, in 
these days of adequate 6.nancia] sup· 
port another problem has arisen, 
namely the insufficient availability 
of technical manpower. At every 
hand we hear of the shortage of en· 
gineers, the competition for them, 
and the need for motivating our 
youth to technical careers. Thus, the 
problem of this age does not seem to 
be money but men. 

Not only is the suppo::t of research 
and development an attraction to in
du.stTy, but there is always the hope 

IMMEDIATE OPENINGS 

for executive 
caliber sales 

• engineers 
Direct sale$, staff, and military 
liaison positions with Collins Radio 
Company. Requirement: BS degree 
or equivalent in BE or Physics and 
4 to 10 yean experience. Fields: 

AVIATION SALES 
UHF/VHF c:ommunic:etion systems 

VHF nni9etion 1ynem1 
Flight dir•c:tor cyst.ms 

Autopilot syat.m1 
l"roximity indic:.tor systems 
Airborn• el•c:tronio syst•m• 

GENERAL 
COMMUNICATION 

Mic:rowev• syst•ms 
Sc:•tter prop•getio11 syrl•m• 

HF SSI 1ys+.ms 

Write, wire or telephone John D. 
Mitchell, Collins Radio Company, 
1930 Hi-Line Drive, Dallas, Texos 
. . . today, in confid~nce. 

CREATIVE LEADER IN ELECTRONICS 

--Dallas • Cedlr Rlplds. IOWI • Burbank 
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that a successful development may 
lead to production in quantities, with 
still greater dollars of sales. The in
Bow of money of such large and an
nually-increasing amounts into this 
business of defense electronics pro
vides a tremendous stimulant to its 
vitality and growth. 

Some Fact. of Life 

Let us now consider some of the 
other facts of life, some favorable. 
some unfavorable, that one lives with 
as a firm in the defense electronics 
business. First, let us touch upon 
the effect of procurement policies 
and practices. These have had marked 
influence upon the industry. 

For most of its life, the defense 
electronics industry has been plagued 
with an unplea!lllnt characteristic
the constant difficulty in forecasting 
it.s future load in research, develop
ment, and production. This situation 
is to a large degree inherent in the 
character of defense planning. It is 
also aggravated by several procure
ment policies, such as the use o{ 
parallel research and development 
contracts, the placing of foJlow-on 
orders to other firms than the one 
that did the original development, the 
requirement for multiple sources, the 
enforced spreading of know-how 
from the originating laboratory to 
others, and the slow-but-steady Gov· 
ernment encroachment on patent 
rights. Occasionally, specifications 
may be changed in the midst of a 
program because o f a change in 
tactics or in the tochnical concept de· 
sired by the military. 

In some cases, there may be fum
bling at the start of a program that 
consumes valuable time and necessi
tates later undesirable compromises 
and schedule delays. Some of us are 
convinced that the shifting of produc
tion from one conlTactor to another 
in mid.stream makes for unreliable 
equipment. Consequently, there have 
been serious ups-and-downs, costly 
both economically and technically to 
individual companies and to broad 
segments of the industry. And due to 
their closely allied natures, what is 
costly to this industry is costly to na
tional security as well. 

Another reason why it is hard t o 
foiecast efficiently is obsolescence. 
The combination of the needs for ad· 
vanced weapons and the ability of 
technology to satisfy them has meant 

that today's weapon is often obsold 
by tomorrow. One may be sure UM 
no electronic device will stay ill pn 
duction for more than 4 few years ' 
best. J t i.s obvious that while il gra 
'" well as now, the defen.se electroni. 
industry had to be adveruuresom 
flexible and competitively adept. 
am sure that a JAN-approved crysl 
ball would be of real help at tim~ 

A direct result of rapid obsok 
cence is that there must be a relati\• 
ly high percentage of a compan) 
total investment in men and facilili1 
devoted to research and developmer 
perhaps higher than in any othi 
business. Although varying fro 
time to time, we would generally e· 
pect about 25% of our manpower l 
he a17Plied to research and develo1 
ment. And since the profit realizt 
on research and development is le 
than that from production, the ove 
all return on investment is signil 
candy lowered. 

Production PinanciRf 

Even if you have a crystal hall, yo 
will need adequate financial hackin 
to participate to any large extent ~ 
defense electronics. There is coz 
tfoued effort on contractors to ti.nano 
theiI own Government productiot 
While recent pressures by the Go• 
ernment for industry to accept It.! 
in p rogress payments have been rt 

}axed somewhat, companies 01ust ht 
prepared to await payment for won 
accomplished. For example on fixed· 
price contracts over $1 million, rhe 
maximum income provided by the 
customer is 90% of direct labor and 
materials expended on the contract 
or 75% of all applicable charges. It 
is not uncommon for companies I~ 
have $50-100 million applied to fi. 
nancing Government inventory. 

Add to this the fact that many com· 
panies today have not yet settled their 
renegotiations for the years 1952 to 
date. One can see how financial 
strength is a prime requirement for 
anyone seriously considering becom· 
ing a key defense electronics sup
plier. 

On the other side of the coin, how· 
ever, improved p rocurement palic1 

has been of immense help to the 11a· 
tional defense program. The co~· 
plus-fixed-fee contract has made 11 

possible for the industry to do whet 
it never could have done on a fixed· 

(Continued on page 29) 
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WITH MORE THAN 
800 NEVV. IDEASI 

No wonder engineers say the radio-electronics year begins in 
Marchi This year, the manufacturers and suppliers for this 
12 billion dollar and still growing industry require all 4 floors 
of New York City's Coliseum. to show you their new ideas . 

834 exhibitors representing more than 80% of the 
industry's productive capacity will display all that's new in 
equipment, component parts. instruments and production at 
The Radio Engineering Show. Attending the Show gives you 
an opportunity to talk with the men responsible for these new
est advances in radio-electronics. The 55 technical sessions of 
The IRE National Convention, with over 200 new paper& 
presented by 22 different professiona l groups, will also inform 
you of up-to-the-minute developments in your specialized field 
of electronics. 

the yt>.ar right. See and hear all that's MW in 1957 
radio-electronics. Plan to attend or, better still, make 

your reservations today! 

IRE Members $1.00 
Non-members $3.00 

The~ Institute ofA 
Radio 

Engineers • 

1 East 79th Street, New York 21, N. Y. 
® 

(~oogle 



A recent short-wave broadcast from Melbourne, Aus
tralia ... received in Syracuse, N. Y. (over 10,000 
air miles) with no perceptible flutter or fading ... is 
'further proof that General Electric's new radio tech· 
nique ... Synchronous Amplitude Modulation• ... is 
the solution to the problems of long-range radio 
operations. Its concept and operation are uniquely 
simple ... SAM• is compatible with all present forms 

Message from 
Melbourne 

training •.. yet it preserves complex wave forms 
even while handling the Doppler effect. Its sup
pressed-carrier, double-sideband transmission and 
synchronous reception promise significant savings in 
weight and cost. Of paramount importance is SAM's• 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE's invaluable contribution 
to progress ... in furthering new uses for electronics. 

of radio equipment .. . its opera
tors need no further specialized I....~~~ 

For the very latest information 
on SAM• ... write Section B 

((((llflfl llllU"""" :,-·-- .· 
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GOVERNMENT 
Blade Clearance Measured in 
Steam Turbines 

An electronic instrument that continuously measures 
the dea.rance between the rotating and stationary blades 
inside a steam turbine has been developed by the National 
Bureau of Standards. This rotor position indicator, de
tigned for the Navy Bureau of Ships, will aid in the 
.111udy of steam turbines under actual operating condi· 
.lions. 

~laintaining safe axial clearance between rotating and 
llationary blades is one of the problems in steam turbine 

·,operation. The NBS rotor position permita accurate de· 
~nation of blade clearance by meuuring the axial 
'di.<tance from the shrouding around the rotor ·blade tips 
· to the ba.se of the outer stator blades. 

The detecting element of the system is a mutual-induct· 
ance micrometer probe in printed circuit fo rm on a 

· ~ramie base that resists high-temperature steam erosion 
inside the turbine. 

·U.S. Tec:bnieal P1og1am to Help 
Japanese Develop Civil Aviation 

The progress of Japanese civil aviation, now preparing 
for the jet age through the purchase of new American· 
made planes, is to he further advanced through a techni
cal training program being arranged by the International 
C<Joperation Administration. 

The Japan Air Lines Co., Ltd., ia acquiring four jet and 
four multi-engined propeller driven airline111 at a cost of 
S42.5 million with the aid of a $24.2 million U. S. Ex·· 
p<irt·lmport Bank credit. 

Concurrent with this expansion of the Japan Air Lines 
t1ervice, the Government of Japan with 1<;;A assistance 
11ilt undertake the training of aeronautical technicians in 
many specialized fields. 

FCC Actions 
The Federal Communications Commission has granted 

spttial permission to American Cables & Radio, Inc., 
the Commercial Cable Co., and the MacKay Radio & 
Telepaph Co., Inc., N. Y., N. Y., to establish rates and 
regulations for the handling of press messages to and 
from Antarctica via the Navy Coastal Station at Balboa, 
Canal 1.one. 

Special permission has also been given by the Com· 
mission Lo Globe Wireless, Ltd., San Francisco, Calif., 
lo t"Stablish regulations to provide overseas telex service 
lo !Uhscribers of TWX in the United States. 

Shortage of U. S. Army 
Signal Corps PetSonnel 

'J?ere exists in the Signal Corps a shortage of person· 
nel 111 certain electronic fields. . 
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A great number of shortages are in the top three NCO 
grades. Interested and qualified personnel ruay apply 
for training by submitting a formal application to the 
Chief Signal Officer through command channels. 

Several courses available include training in micro· 
wave radio equipment repair, radar repair, carrier equip· 
ment repair, and field radio repair. 

Contract Awards 
A1my 

Award of a contract for the production of two proto· 
type multi.engine Flying Platforms was announced recent· 
ly by the Department of the Army. The SS00,831 Arnly 
contract was awarded to Hiller Helicopters, Palo Alto, 
California. . 

The Commerce Departlnent reported that the Army 
awarded Gilfillan Bros., Inc., Los Angeles, a $2,877,000 
contract for guidance equipment for the <!Corporal" 
guided missile . .. 

Navy . -~ 
The Navy annow10ed recently tli~t it ~~ awarded the· 

following contracys: (a) $29,00Q,OOO tO Convair, a 
Division of Gener.al Dynamics Corp., .Ppmona, California, 
for the productio'f1 of guidance a'!<l.contiol units for the 

".f.ERlqER .guided missile. 
Co(vair participated in the engineering of the TER

RIER mis8ile, which was developed for the Bureau of 
Ordnance und~.r the technical direction of the Applied 
Physics Laboratory, Johns Hopkins University. (b) 
Sl4,000,000, subject ·to redetermination at 30% of com· 
pletion, to the New York Shipbuilding Corp., Camden, 
N. J., for a guided missile cruiser ( CLG) conversion. 
The cruiser will receive capability to launch TALOS sur
face-to-air guided missiles aft, Y.'hile retaining her con
ventional armament forward. (c) Approximately 8600,· 
000 to the Elgin National Watch Company for pilot pro
duction of high precision guided missile components, in· 
eluding the Navy's supersonic SPARROW missile. Elgin 
will make fuzes, safety and arming mechanisms, and 
related items for the combat interceptor class SPARROW, 
as well as for a still classified missile. ( d) A SI 9.5 million 
contract to the C~Jlins Radio Company from BuAER 
for airborne multi.channel communication equipment in 
the high-frequency range. 

Ai1 F01ee 
A contract for 80 model 310 twin-engine planes for 

administrative liaison and light cargo use has been 
awarded to Cessna Aircraft Company's Wichita plant. 
The contract is expected to amount · lo over 85,000,000. 

The Precision Laboratory, Pleasantville, N. Y., an
nounced recently a contract for nearly Sl7,000,000 by 
the Air Materiel Command. The contract caUs fo r addi· 
tional quantities of GPL developed Doppler navigation 
systems which are currently used in a nriety of Air 
Force aircraft. 1 Continued on pa1e 17) 
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Accelerated testing 

. 
~ Radio Engineering Laboratories·lnc. 

36-40 37th St • Long Island City 1, N Y 

STillwell 6-2100 · Teletype: NY 4-281 6 

C0Md10• repreooototivo AHEARN & SOPER CO• IOX 7 1S • OITAWA 

Crrarfrc careers at REL await a few exaptio11al e11gi11ccrs. 

Address rtru111es to Jm11es W. Kelly, Perso1111cl Director. 
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' t . . .. 
WlGW ACS ABOUT 

. · 

LIN·COLN'S DEATH 

SATURDAY, APRIL 15, 1865. 12:30 A.M. INSTRUCT YOUR 
TO ARREST EVERY MAN WHO COMES NEAR OR 

-...u-....., TO PASS FROM THE CITY. THE PRESIDENT IS 

I 
• was one of the first of many electrifying reports 

shooting of President Abraham Lincoln and the 
· g of Secretary of State William H. Seward to 

' the troops camped on the edge of the District of 
ia and across the Potomac River in nearby 

It was sent by waving torch by the signal de· 
stationed on the roof of the Winder Building, 

a llone's throw from the White House. The instruc· 
were those of General Martin D. Hardin to Colonel 

H. Long, commanding Hardin's 1st Brigade at 
Reno, one of the chain of forts forming a ring 

the city of Washington. 

The Tragic Shooting 

hours earlier President Lincoln was shot while 
a performance at Ford's Theater. Secretary 

· who was home in bed recovering from a carriage 
was stabbed several times in the face and 

. , His would-be murderer traruformed the normally 
Seward home into a .bloody battlefield. The 
's son Fred, who tried to restrain the villain and 

him from reaching his father, received a skull frac-
Tben, before the assassin fled, be stabbed the Secre· 

a eldest son, Major Augustus Seward, and his male 
Sergeant George T. Robinson. A similar plot for 
Vice-President Andrew Johnson was not carried 

Jaecause the would-be assassin lost his nerve. 
plot against Johnson, of course, was not known 

lat.er, but the city immediately was gripped by fear, 
. and despair. All that night and for the next few 
all eorts of wild rumors floated about. A chaotic un. 
~ filled the air. Was there more of the plot to be 
llfolded? Was the Confederacy making one last desper· * bid for victory? Did the Secretary of State still 
5.e? Were the rumors true that be and bis sons had 
.!ao died? Who had committed the dastardly deeds? 
Were they identified? Had they been apprehended? 

It was vital that the troops in the field be apprised 
of the calamities. For one thinSJ they might be able to 
capture the criminal or criminals. Some of the troops 
were easily reached by telegraph. Others, much closer 
lo Washington-in fact some jwt across the river-and 
hence more apt to be able to apprehend the villains or 
~lose their lines of escape, would have been less access· 
1~le had it not been for the Signal Corps' flag and torch 
hoes of communications. 

The idea of sending messages by flag' during the day 
and by ton:hes at night was the hrain·child of Army 
Surgeon Albert J. Myer. Myer evidenced interest in sign 
langu'e when he composed "A Sign Language for Deaf 
\lutes as hia graduation thesis from the Buffalo Medi· 
cal College in 1851. He was , commissioned Assistant 
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by Mabel E. Deutrich 
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Surgeon in the Army in 1854 and shortly afterwards was 
stationed out west in "the Indian cowitry." It is reported 
that here his interest in signal messages was further 
stimulated by the beacon lights and smoke signals the 
Indians used to send messages from one bill.top to 
another. By 1860 the Army and Congress bad been con· 
vinced that personnel could be trained to send messages 
by flag and torch. Reports of enemy activities and vari· 
ous instructions could be relayed to officers and direction.a 
for more accurate firing could be given. The Official 
Records of the War oj the Rebellion show that the newly 
established Signal Corps did indeed provide visual signals 
during various campaigns and made invaluable observa· 
tions of Confederate movements thus permitting the 
Union fore.es to take the proper steps to meet or counter
act many of their plans. 

In order to observe and also be in a position to send 
and receive messages to other relay points, most of the 
signal stations were elevated. The roofs of buildings and 
mast heads of ships were utilized, stands were made in 
tree-tops, and sometimes towers were erected. The essential 
apparatus, other than the flags and torches attached to 
poles, was a telescope. This was used not only in making 
enemy observations hut for reading messages wigwagged 
from other stations. Messages sent and received were 
recorded in a book and, at the end of the day, the person 
in charge frequently recorded appropriate "remarks" 
concerning the weather and other items of interest. Each 
message station within a Military Department had an 
identifying code number. 

\ 

Wlgwas• Record E11eni. 

On the night of April 14; 1865, Lieutenant Paul Brodie 
was in charge of the small signal detachment posted on 
the roof of the Winder Building. Among the signal eta· 
lions with which he had contact, either directly or by 
relay, were Georgetown Heights and Fort Reno, in WBBh· 
ington; Fort Lyon, Fort Corcoran, Fort Richardson, Fort 
Ethan Allen, Alexandria, Fairfax Court House, and Falls 
Church, in Virginia. The messages sent and received 
by Brodie's detachment early that night (as recorded in 
his message book which is on file in the National Arch
ives, Record Group 98, Records of the U. S. Army Com· 
mands, Department of Washington) reflect nothing un· 

• usual. They tell of the illumination of the Capitol and 
other public buildings, in this way reflecting the i:eeling 
of celebration in Washington over General Lee's surren
der-the £~ling that the long war was reaching its end. 

It was not until almost midnight that messages per· 
taining to the assassination of President Lincoln were 
sent out. Some ofJthe messages were official communica
tions, others apparently were the passing on of th.e rumore 
heard on the streets. The following selected meseagea 
from Lieutenant Brodie's record book give us a glimpse 
into the activities of this event-f ul time. They illustrate 
very convincingly early progress in transmitting messages. 
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STANDARDS THAT DETERMINE RELAY QUALIT Y / 

the ideal r81ay iron 
Oalr Mft, pure iren a•.vre• 
proper relea1e, even 
aher mllllon1 of operatlon1. 
In service, many relays get progres
siv~ly slower to release, until finally 
the armature hangs up permanently. 
Excessively "hard" magnetic relay 
iron often is to blame. But in all 
Automatic Electric relays, the mag
netic iron is so soft and pure that it 
saturates quickly, yet the flux dies 
out instantly. Even after millions of 
operations! 

This improved relay iron is made 
and rolled to our own exacting speci-

AUTOMATIC 

14 

fications . Chemical analysis then 
makes certain that no magnetic ca
pabilities have been lost. Annealing 
is rigidly · .controlled, and grain size 
and temper carefully checked. Elon
gation, hardness, permeability, and 
density tests further safeguard this 
pampered material. Result: not the 
ideal relay iron, but the most nearly 
per{ ect iron available. 

This is no isolated example. Ex
haustive tests prove that all our raw 
material is equally fine. It's one of 
the many reasons why Automatic 
Electric relays enjoy far longer life. 

ELECTRIC 

.................. .................. . . 
• . . 
• • • • . . 
• . . . . 
• . . . . . . . . . 
• 
. . : .. ..........•...... .•..• ... ........ 
S.ri•• SQ'C ••loy for prinred circ11i111 
opplicori-. Write today for Bulfefin 
RH-9. Auromatic Electric Sales Corpoto· 
tion, Chicago 7. In Canada: A utomatic 
Electric Sales (Canada) Ltd., Toronto. 
Offices in principal cities. 
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'.llNCOLN-ConlinU4!d Jrom page 13) 
Friday, April 14, 1865 

l l :SO P.M. To 2231 
TELEGRAPH TO ALL YOUR STATIONS THAT NOBODY IS 

ro BE ALLOWED TO PASS OUT THE UNES THIS EVENING 

\ '.\l> HAVE THEM ALL ARRESTED. COMMUNICATE THIS 

lRDER TO ALL OFFICERS COMMANDING ALONG THE LINE. 
By command of Maj. Gen'I. [Christopher C.] Augur. 

J. A. Slipper, Capt. and A.AG. 
12:00 M 
To Cols. [William S.] King and [Charles C.] Meservey. 

NOBODY JS TO BE ALLOWED TO PASS OUT THE UNES 

THIS EVENJNC AND HAVE THEM ALL ARRESTED. COM· 

MUNlCATE TH IS ORDER TO ALL OFFICERS COMD'c. ALONG 

THE UNE. 
By command of Maj. Gen'I. Augur. 

J. A. Slipper, Capt. and A.AC. 

12:30 A.M. 
Saturday, April 15, 1865 

To Col. [Charles H.] Long, Comd'g. let Brig., Ft. 
Reno. 

bSTRUCT YOUR PICKETS TO ARREST EVERY MAN WHO 

COl!ES NEAR OR ATTEMPTS TO PASS FROM THE CITY. 

THE PRESIDENT IS KILLED. 

B)· command of General [Martin D.] Hardin. 
G. Wiard, A.AC. 

2:00 A.M. 
To Comd'g. Officers, 3rd and 4th Brigades. [Cols. King 

and Meservey] . 
1T IS REPORTED THAT THE PRESIDENT HAS BEEN SHOT. 

Au.ow NO ONE TO PASS THROUGH THE UNES UNTIL 

ru&TRER ORDERS. 
Pvr YOUR COMMAND UNDER ARMS AT ONCE. ALLOW 

l'iO ONE TO PASS THE LINES. ARREST EVERY MAN, WOMAN 

01 ClllLD ATTEMPTING TO PASS ANY BRIDGE OR THROUGH 

THE UNES. SEND TREM TO DEPARTMENT HEADQUARTERS 

l'l THE MORNING. 

By command of Gen. [Cll!tavus A.] De Russy. 

4:00 A.M. 
To 2231 

L. A. Chamberlin, A.D.C. 

~O HOPES OF THE PRESIDENT. SECRETARY SEWARD 

AXD HIS SON ARE IN DANCER. THE SECRETARY'S THROAT 

IS CL-r. His SON BADLY STABBED. SEND THIS ALONG 

THE LINE. 
2311 

5:"5 A.M. 
To Commanding Officers, 3rd and 4th Brigades. 

KEEP THE TROOPS UNDER ARMS UNTIL FURTHER 

ORDERS, WtTH TRE SAME INSTRUCTIONS TO SENTINALS. 

B» command of Gen. De Russy. 

8:30 A.M. 
To 2311 

L.A. Chamberlin, A.D.C. 

Is LINCOLN DEAD? 

8:30 A.M. 
To 114 

114 

AT UST ACCOUNTS RE WAS NOT. 

2311 
8:30 A.M. 
To Commanding Officers, 3rd and 4th Brigades. 

KEEP THE TROOPS UNDER ARMS UNTIL FURTHER 

ORDERS, Wlnt THE SAME INSTRUCTIONS TO SENTINALS. 

By command of Gen. De Russy. 
L. A. Chamberlin, A.D.C. 

8:30 A.M. 
To23U 

Is StWARD KILLED? 

114 
(Continued on pqe 16) 
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the SANGAMO HGY" FLATPAK 
The FLA TP AK is a rugged, precision engineered 
dynamotor that is designed for mobile radio and 
general commercial use. It is of laminat.ed field 
design, and it.a compact size makes it ideal for 
applications where space is a problem. Available 
in ratings through 110 watt.a continuous duty and 
300 watts intermittent duty. Output to 650 volt.a. 

dependable 
power supply , \ 
under severe 
operating 
conditions 

the SANGAMO TYPE SF 
Series "S" Dynarnotors are ueed for both military 
applications-including aircraft, marine, and mis
sile-and non-military applications where the cus
tomers write their own exacting specifications. The 
Type SF illustrated is ideal for small transmitters. 

Models are available to 250 watt.a continuous and 
400 watts intermittent. Input voltage 6 to 115. 
Output voltage up to 800. 

lulletln 1 sao give• full lnformotion on theM ond other 

Sanoamo Oyno'"°'°"- Moll the COUfKWI for ~ copy. 

r-----SANGAMO Generators, Inc.--.!=~ 
Dept. F, Springfield, lllinois I 

Pleaee eend me Bulletin 1630 on Sangamo Dynamotora. f 
Nome 

1

1 
Company ____________ _ 

M~ I 
City & State I 

IYUllTllS • lllTll uuaum • HS HSIU ICIEIATllS ~ 
llTAIY cmmm . SPECIAL IC 11111$ I 

L-----------------------------------------~ 
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,UNCOLf!-Conlinued /rom pa1e 15) 

8:30 A.M. 

.}6 

To 114 
No. 

8:55 A.M. 
To 2311 

2311 

ANY NEWS? No ONE JS ALLOWED TO COME ACROSS 
THE BRIDCES. 

8:55 A.M. 
To 2231 

2231 

THE PRESIDENT IS DEAD. 
2311 

9:45 A.M. 
To 2311 
COL. KJNG WISHES TO KNOW THE PARTICULARS JN RE· 
GARD TO LINCOLN. 

9:45 A.M. 
To Col. King 

114 

CAN NOT GET THEM. THE PRESIDENT JS DEAD. 

2311 
11:00 A.M. 
To Cols. King and Meservey. 

TttE PRESIDENT WAS SHOT ABOUT TEN LAST P.M. 
WHILE SITTING IN HJS PRIVATE BOX AT FoRD's THEATER 
AND REMAINED JNSENSIBLE TILL HE DIED THIS A.M. 
JORN WILKES BOOTH THJ: ACTOR IS THE SUSPECTED 
ASSASSIN. SECRETARY SEWARD WAS STABBED AT TllE 
SAME HOUR AT HIS RESIDENCE, MA.TOR SEWARD IS DEAD. 
No HOPE FOR FRED W. SEWARD. SECRETARY SEWARD 
IS IN DANGER. 

11 :00 A.M. 
To the line. 

2311 

MA.Joa CLARENCE SEWARD HAS JUST DIED. 
2311 

11 :25 A.M. 
To Cols. K [ing] and M[eservey]. 

Tm: PRESIDENT DIED THIS A.M. AND MAJOR CLARENCE 
SEWARD HAS JUST DIED. 

12:15 P.M. 
To 2231 

Gen. De Hussy. 

BOOTH CAPTURED THIS A.M. TEN MILES THIS SIDE 
BALTIMORE. 

2342 
12:30 P. M. 
To Cols. King and Meservey. 

MAJOR SEWARD IS STILL AUVE BUT QUITE LOW. THE 
PRESIDENTS REMAINS ARE NOW AT THE WHITE HOUSE. 
BOOTH CAl'TURED TEN MILES THIS SIDE BALTIMORE. 

2311 
12:45 P.M. 
To Gen. De Russy. 

I HAVE JUST COME FROM DEPARTM'ENT HEADQUAR· 
TERS. MAJOR SEWARD IS STILL ALIVE BUT QUITE LOW. 
THE PRESIDENTS REMAINS ARE NOW AT THE WHITE 
HOUSE. I HAVE NOTIFJED COLS. KINC AND MESERVEY. 
DEPARTMENTS ARE BEINC DRAPED THIS MORNING. 

Lieutenant [Paul] Brodie 
Signal Officer. 

1 :45 P.M. 
To Gen. De Russy. 
lF YOU WILL BE PLEASED TO SEND A MESSAGE BY SIC'NAL 
TO COL. TAYLOR OR SOME OTHER OFFICER AT DEPART· 
MENT HEADQUARTERS ASKINC TO BE INFORMED ,AS TO 
THE TRUE CONDITION OF THE SECRETARY OF STAtE AND 
HIS SONS, ETC., J CAN THEN FIJRNISH YOU RELJ,ul)..E 

REPORTS. As IT JS, I FIND IT DIFFICULT TO LEAR.'( . 

n ura OR FALSITY OF THE MANY REPORTS BEING I 

STANTLY CIRCULATED. 
2311 

2:15 P.M. 
To Col. [Joseph H.J Taylor, Chief of Staff. 

WILL YOU PLEASE INFORM ME AS TO THE CONl>n 
OF THE GENTLEMEN WHO WERE INJUR ED LAST EVE? 
BY THE ASSASSINS? 

2:15 P.M. 
Gen. G. A. De Russy. 

To Gen. Hardin. 
WE HEAR THAT BOOTll HAS BEEN ARRESTED. h 

so? 
C. H. Long, Commanding [1st) Brigade. 

~:15 P.M. 
To Gen. De Russy. 

MR. SEWARD JS DOINC WELL. MR. F. W. SEWARI 
JN A CRITICAL CONDITION. MAJOR SEW ARD IS SUCH 
WOUNDED. 

A. E. King, A.A.G. 

6:35 PM. 
To 2311 

Sunday, April 16, 1865 

ANY NEWS? ls THE CAPTURE OF BOOTH CONFIRM! 

2231 
6:35 P.M. 
To 2231 

No NEWS. THE CAPTURE OF BOOTH IS CONTRADIC1 
IN THE MORNINC PAP'ERS. 

2311 
7:00 P.M. 
To Gen. De Russy, Cols. King and Meservey. 

SECRETARY OF STATE JS MUCH EASIER THIS P.M. f 
SON FRED JS STJLL SENSELESS. 

2311 
On the day of the funera l the Signal Detachment w 

able to perform one last function for their former co 
mander·in-chief. Lieutenant Brodie's " remarks'1 fort 
day contain the following: 

Wednesday, April 19, 1865 
The funeral of the late President took place todr; 

At 9 a.m. I made arrangements to notify by signals th 
battery near St. John's Church, the time when the co 
umn moved. About 10 a.m. it was decided that th 
battery would be too near Secretary Seward. and it .,.., 
ordered that I make arrangements to signal to Ci~ 
Hall. Jn less than an hour communication was openo 
between City Hall and Winder Building. I rode to th 
City Hall just in time to see the battery arrive on tho 
ground. Informed the commanding officer as to t~ 
arrangements. Placed Privates Nye and Bellows e1 

front of White House, Private Coombs at corner OI 

17th St. and Pa. Ave. near the War Department. Prf. 
vate Dodge on the Winder Building, and Sergeant Wil 
lard Roe and Private Washington Reed on the roof ol 
City Hall. The signals worked well, and from the timr 
the word "Forward" was given, only four seconds wert 
occupied in transmitting the fact to the battery al Cit)· 
Hall. The first gun was fired simultaneously with the 
first sound of music as the column moved. I joined the 
procession among the mounted officers among whom I 
saw Lt. Col. [William J. L.] Nicodemus, Signal Cor~; 
Capt. H. R. Clum, Signal Corps, and others of the 
Corps. From 10 a.m: till 5 p.m. no communication wa~ 
had with signal stations across the Potomac. 

These, then, are the wigwags and messages which 
recorded the passing, about niney·two years ago, of a 
beloved President. 

-··-· -
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SIGNALGIUM-Continu~d from page 11) 
A $6 million contract for miscellaneous spare parts 

nd modification kits for the B-47 Stratojet bomber has 
een granted Douglas Aircraft Co., Inc., Tul&a, Ok.la. 
Sperry Gyroscope Company won a 16 million con· 

ract for development of radar systems. The equipment 
' believed to be the smallest for its size and range. 

~INDUSTRY~ 
Experimental Radar Station 

Stanford Research Institute h8! transformed one of the 
olling hills west of Palo Alto into an experimental radar 
talion with installation of a giant 61-foot diameter an· 
enna and lOO·megacycle transmitter. 

The equipment is being used by SRl's Engineering 
)ivision to gather data about the reflection from meteor 
md auroral ionization of very high frequency and ultra 
iigh frequency radio signals. 

A SRl team has been assigned to install and operate 
1 ~imilar radar unit at College, Alaska. The northern 
talion is part of an associated program being carried 
mt in conjunction with the Geophysical Institute, Uni· 
tt~itv of Alaska. The Alaska installation will have a 
dv;troo transmitter in the 200-400 megacycle range and 
1 61.foot diameter ">arabolic antenna. The SRI research 
tum will observe the scattering of radio signals by 
llldeor trails in the frequency range exceeding l 00 mega
CJcles. 

Spoll!oring the two·phaae program is the Rome Air 
Development Center, Air Research and Development 
Comwanu, Grilli~ Air Force Dase, New York. 

Hungarian Refugees T ou1 Federal 
Telephone and Radio Company Plant 

Forty-!e\'en Hungarian refugees got a look at American 
industry in action when they toured the huge electronic 
manu£acturing plant as guests of Federal Telephone and 
Radio Company, Clifton, N. J., a division of International 
Telephone and Telegraph Corporation. 

Al the twenty-four acre plant they saw for the first time 
11bat a "free enterprise" production system can do. 

Tbe huge typical American plant and the manner in 
which it is operated proved to ·be an eye opener for many 
in the gtoup who had been subjected for years to 
propaganda belittling the American labor system. Among 
the experiences which they commented on were : the 
quiet, efficient clean production lines; the fluorescent 
1'hting; the high quality of clothing worn by plant em· 
plO)·ees while at work ; the fact that Negroes worked side 
b! 5ide with Whit.es in responsible positions contrary to 
11ha1 the group's former masten had told them; and 
the typical plant cafeteria with its abundance of food. 

fmptovecl Electronic Brain 
Lockheed scientists, working with a giant new "elec

tronic brain" have come up with some new wrinkles in the 
way of improving the device's ability to solve complicated 
problems and have already devised some important pro· 
gramtning abort-cut&. 

Two new systems, unglamourously dubbed MISHAP 
an~ fAP, are sets of general instructions fed in the ma· 
chine and stored in its "memory." With MtsHAP {mis· 
si\es high speed assembly program) so stored, the op
erator may feed the computer instructions using familiar 
alphabetic and decimal characters instead of the binary 
syslem 1'ihich expresses all common numbers ill terms of 
the numbers 11011 and "1.'' 

~ISRA"P allows a computer operator to 'communicate 
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with the machine in a common and easily understood 
alphabetic and arithmetic combination. Also, the com· 
puter automatically assigns storage apace in its "memory" 
to the various hits of information being programmed. 
Formerly, this had to be done by the operator, and the 
process was subject to clerics) errors which are now 
eliminated. The missile division's mathematical and com
puter service department reports that MrsHAP halves the 
lime programmers mu.st spend on any particular problem. 

The floating Arithmetic Package (FAP) when "mem· 
orized" by the computer allows the programmer to use 
~rtain computing "skills" not built into the machine. 
The main "skills" are floating point arithmetic, staDdard 
transcendental sub-routines, input and output on punched 
cards or magnetic tape, and diagnostic routines. 

Lockheed's computing system primarily uses magnetic 
tape for input and output of information. This, the Lock· 
heed experts say, is an entirely new technique in the field 
which will result in faster computations. 

Revolutionary "Videotape" Recorder 
The Ampex Corporation recently delivered ~re-produc

tion models of their revolutionary " Videotape' recorder, 
that records picture and sound on magnetic tape, to the 
CBS television network. 

The first use of the " Videotape" recorder by the net
work will be to overcome the time differential between 
New York and the West Coasl Thus, West Coast viewers 
will now he able to enjoy the same flawless quality of live 
programming that the Eastern viewer has become accus
tomed to, because of the improved picture quality avail
able via magnetic lAf'l'! as cnrnpued to present fa5t pho
tographic processes. Perhaps even more important than 
the reproduction of recorded programs with "live" quali· 
ty are the operational and economic advantages the Am· 
pex "Videotape" recorder offers the television industry. 
Programs can be recorded directly from the TV camera, 
from a TV receiver, from television transmission lines or 
from microwave relay systems, and then rebroadcast im· 
mediately, or delayed indefinitely. The tape requires no 
processing and can be erased and reused many times. 

RCA Head Notes Future ol Color TV 
"RCA's four point goal for color television in 1957 is 

to produce And sell 250,000 color sets, to double the 
number of color programs on the air, to attract sponsors 
to the new and productive medium, and to encourage 
others in the industry to enter the field." 

Commenting further on the new segment of the tele
vision business, Gen. Sarnoff said, "RCA is 6rmly con· 
vinced that color television will provide a greater and 
more interesting service to the public, a profitable busi· 
ness for broadcasters, manufacturers, distributors ana 
dealers, and a rewarding medium for advertisers. The 
future of television is in color." 

IRE National Convention 
50,000 radio engineers and scientists are expected for 

the annual Institute of Radio Engineers National Con
vention and Radio Engineering Show, which will be held 
at the Waldor{-Astoria Hotel and the New York Coliseum, 
March 18-21, 1957. 

A comprehensive program of fifty-five technical ses
sions is being set up by the Technical Program Committee 
with the assistance of all the IRE Professional Groups. 
Thirty-three sessions will be held at the Waldorf. and 
twenty-two at the Coliseum. Two hjghlight sessions will 
he· "Future Use of Air Space" ana "Microminiaturization 
- The Ultimate Technique." 

1t 



Transportation Tax 
On Property and Accessorial Charges 

by Kennedy C. Watkins 
Tax Attorney, Washington, D. C. 

Editor's note: The following article discu.sses a case based on. a recenl decision. by 
iM United States Couri of Claims and pertains to certain. types of taxabk transporta
tion. services. Some of these services fall outside the field of the Communications and 
Ekctronics industry. Those services which do concern these industries may very well 
be applicable to many of the readers of SIGNAL who handle and ship products. It 
is for this reason that we are ple<Ued to publish this artic le by Mr. Watkins. 

OF CONSIDERABLE PRESENT inter
est and potential value to manufac
turers and shippers using for-hire 
transportation is a recent decision by 
the United States Court of Claims in 
the case of Swift and Co. vs. U.S., de· 
~ided October 2, 1956. This decision 
involves, apparently for the .first time, 
a provision in the regulations of the 
Commissioner of Internal Revenue 
which has been jn effect since 1942. 

Regulationa Defined 

In substance and in pertinent part, 
these regulations provide that trans
portation include accessorial services 
furnished in connection with a trans· 
portation movement, such as loading, 
unloading, blocking and stacking, 
.elevation, transfer in transit, ventila· 
tion, refrigeration, icing, storage, 
-Oemurrage, lighterage, trimming of 
cargo in vessels, wharfage, handling, 
feeding and water ing livestock, and 
~imilar services and facilities. (Regs. 
113, sec. 143.l(d)) 

The shipper in this test case 
~hipped its product by rail carrier 
throughout the United States. Its bill 
for transportation charges consisted 
-0f the following items which were 
separately stated by the carrier: 

l. the line haul charge; 

2. demurrage charges and, with 
respect to perishable commodi
ties, charges for ice supplied 
by the carrier together with 
charges for switching inciden· 
tal to icing the cars containing 
t11e ehipper's property; and 

3. the charge on the total of 3% 
representing the Federal excise 
tax on the amount paid for the 
transportation of property. 

The sole question for decision was 
whether the phrase "amount paid ... 
for the transportation . . . of prop· 
erty'' as used in the statute included 
charges for icing, salting, switching 
and demurrage as accessorial char~es, 
thereby subjecting them to tax. Con· 
sistent with his regulations, the Com· 
missioner asserted the tax which was 
paid by the shipper and collected by 
the carrier. On denial of the ship· 
per's claim for refund, suit was 
brought in the Court of Claims. 

What does "transportation of prop
erty" mean? What did Congress in
tend by the use of this phrase in the 
taxing statute? 

While the Court, in its decision, 
noted that the term "transportation" 
had been broadly defined for pur
poses of the Interstate Commerce 
Act, it was careful to point out that 

" the statutory definition of transpc 
talion contained in an act desigm 
for the purpose of regulat.ing int( 
state commerce does not control d 
meaning of that term in a differe 
act designed for the purpose o{ i1 
posing a tu on shippers." Contllr 
ing, the Court pointed out the a 
sence in the taxing statute of any d~ 
nition of this term and stated ti 
fundamental rule of statqtory co: 
struction that, in these circumstana 
"the ordinary and commonly unde 
stood meaning shall be attributed I 
the terms employed.'' Such being tf 
gist of the case, what accessorial ser 
ices to the transportation of prope~ 
if any, did Congress intend to till 

What, in ordinary and accepted pal 
lance, should be included in this cat1 

gory ? 

Court Arut>Oert Qunti.oru 

The Court answers these question 
as follows : 

"We believe that Congress intendec 
to impose a tax on the amount pail 
for actual transportation and no 
on all of the additional service 
that may be furnished by the car· 
rier. We believe that payment fot 
any movement of cargo from one 
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S1grufu:an1 devdopments at Hotiman tn the 
6dds of VLF, HF, VHF, UHF, forward 

latter and tropospheric oommunications, single 
sideband and advanced ECM techniques have 

C?Qted important positions for engineers of 
high calibre. Please address inquiries to 

Vice-President of Engineering. 

How you can rr squeeze" 

64 sin1ultaneous niessages 
into a single frequency 
Breaking communication bottleneck.. is a specialty of the Hoffman 
CV-I 57 Dual Sideband Con\'crtC'r. Jn one quarter the space of 
previous sideband converters it achicvl-s ma:\i mum use of today's 
lirnitC'd frequency bands, rclk·vec; traffic 01,;crloads. The CV-157, 
designed anJ Jc"cloped by l lolfman, receives independently 
modulated Al\ 1 !>ignah. with a hiRhly suppressed carrier and splits 
them into two sideb.:inds. Result: up to 75% greater effective 
ranRe without incrcasinR tran,miucr powcr-2 to 32 ti.mes more 
traffic capacity without increasing frequency bandwidths. As many 
as 64 dualtonc tdcty~ channels, or \'ariou!> combinations of 
tt:lctypc, fac:similc .mJ J\~I \okc l"itn be bandied by the CV-157. 
\\'rite today for addition:il d.ttJ on this and other advanced 
communications ll'chniqucs now under C\ aluation at H offman. 

Scope 111tt•m blttn from HoffmM 
CV-157 stiowln1 two d111lton• 
tel ttYP• channels on upper 
sldeblnd, e1rrler P•rtl1lly 
suppreued. Eich 1ldeband e1n 
c1 rry 32 tel•~• clllnnel1 
11 one time. 

Ont AM voice dl1nntl (mede by 
co1tln110u1 vowel IOUnd) on eacll 
5ldttl111d, e1rrler completely 
•uppreutd. CV·l57 e1rrl11 two 
3KC voice clllnnel• on etth 
sldtblnd. 

AM Yolct on lower 1!deband, 
du1ltone teletype channel on 
upper. With 1ulbble multlplexln1 
equipment, the CV-157 ~ndl11 
64 1lmulbneou1 d111ltont t.letJpe 
chtnn•I•. 

All PHOTOS UNRETOUCHED 
FROM PAIW.VZOll MOOR U.. 

lloff111an LABORATORIES, INC. 
A IUBSIDJAAY OP HOPPMAN BLBCTJ\ONJC8 COJIJ'ORAnON 

3761 South Hill Street• Los Angeles 7, California 
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with Tl transistorised 
intercom 

Tl PRODUCTION ENGlNEEJUNG helped Lockheed trim 
55 lb of dead load from the P2V-7 sub-hunting Neptune 
. . . by transistorizing just one system - the 14-station inter
com. In addition to saving weight, safety and reliability were 
increased while main~enanoe and power drain were reduced. 

Well within MII..:-E-5400 for general performance, MIL
T-5422C for environment and MIL-1-61818 for interference, 
this TI-built system has been designed for a 2000-hr main
tenance cycle and an exceptionally long service life. Signal 
response is instantaneous without need for warmup. There 
is negligible power drain on standby and negligible heat dissi
pation while in use. The system takes power directly from a 
28 Vdc line and uses less than 6 watts per station. 

This is one example of Texas Instruments systems engi
~ering now being applied to audio, radio, radar, sonar, in
frared, and other systems for communications, navigation, 
search, fire control, and missile control. Continuing progress 
over a quarter century has resulted in over a third of a million 
sq ft of engineering and manufacturing facilities - soon to 
be doubled - located in an excellent dispersal area. 

For fundamental design and development ... for manu
facture of reliable systems that save weight, space, and power 
.. . for scheduled commitments delivered on schedule .. . call 
on TI application engineers. Write to Apparatus Division .. . 

.. 

TEXAS INSTRUMENTS 
INCORPORATED 
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T JV!tYSPORT AT/ON 
(Cont1111Jed from Pfl6e 18) 

point on tlie line to another, 
eluding, but not limited to, 1 

things as lighterage, switchi 
backhauling, are amounts paid 
transportation. Amounts paid 
ventilation, refrigeration, icing 1 

salting are payments for th 
services and not payment for tn 
portation within the meaning 
section 3475. The above-mentio1 
services are not intended to he 
inclusive, but only illustrative 
the distinction between amou 
paid fo r actual transportation l 

amounts paid for additional ~ 
ices. While the writer of this OJ 
ion believes the above should 
elude demurrage, the majority 
the Court believes otherwise. TI 
demurrage is not included in 1 

services which are not taxable.'' 
The result of the decision to I 

shipper was a refund of the tsx w 
ir.terest on the amount paid for ici 

· and salting. The effect of thi.! c 

cision is much broader and ro 
doubt, not so much with the theo 
of taxing amounts paid for sen·i1 
accessorial to the transportation 
property, but rather as to the natu 
of such services as illustrated by t 
enumeration in the Commissionei 
regulations. Until the law or t 
regulations are changed or the U. 
Supreme Court rules on this questio 
this case will stand; a limited \•icto1 
for the shipper in tbi.9 narrow an 
with the burden on the carrier st 
to collect the tax. 

]t is not believed that the Cot 
missioner will change his position o 
just this case. Doubtless he will set 
to have the Department of Justice 6. 
a petition with the Supreme Coir 
for certiorari (a writ requiring th 
court to specify more fully) withi 
the 90 days allowed therefor from th 
date judgment is entered. As a mal 
ter of legal forecasting, it would ap 
pear that if such a petition is fil~ 
it will be denied, in which event th 
Commissioner will continue to litigab 
this question in all other court! t.hai 
the Court of Claims, hoping to de 
velop a conflict which might preci~i 
tate a review of the issue on its rnertlf 

by the Supreme Court. Until this ~b 
tains and if the situation otherWI!( 
remains in slalw quo, limited recoi'· 
ery of tax on some accessorial charges 

(Continued on paft 27) 
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AFCEA Group Members 
Commun k:ations--Electronics--Photosraphy 

9' hlow •H tlte ''""' .. Ao .,. ftoflP m•mhr• of dt4I "'"'"'' 1on:er ComlfNlrtlccrtlone •nd ll«tronlu Auoclcrtlon. Ir thlr 
lhnllip ,..,, indktlte tlielr ,..,,,,,.., lor tlielr 1Ao,. In indurtrr'• Pflrf In notlon•I ,.c11rlty. focJt llrm nomln«rt•• ...,.,.., of 
hr ••"'°1H• w oHiciole lor lnd1Yld11•I memhnltlp In »CIA, dtt11 lonrtlrtf e poup of th lilthrt wined ,,,.,. In th elec• 
akr •ltd ,.._,Ofl,.pltif: fleld1, rt'•lle61e '°'1 ollYtc. •IHI oulrt.rtce to the ormed •en<ic•• on ,.HGrcli, 4ne'-p8t•rrt, MOININcftfr-

Ad.Juinll Corp. 
Air Aaeoelatee. be. 
Aircraft Radio Corp. 
AIJied ConlroJ Co., Inc. 
lilied Radio Corp. 
Abao Radio Co. 
A.Dlmeaa Cable &: Radio Corp. 
4-riean Electronic Laboral.oriet, lne. 
A.merian ID8dtute of Electrleal 

Enciueera 
Alffrieall Mac:hinc & Foundl'1 Co. 
Amcrit.an Radio Relay Lupe 
American Telephone & Teleanpb Co. 
.lmericaD Telepbone &: Telepoaph Co., 

lone Une. Dept. 
Ampex Corp. 
Amplicaol Electroalai Corp. 
Antec>nda Wire &: Cable Co. 
A. R. F. Proclacu, be. 
A!pl Camera., lac. 
Arnold Eacineerinc Co. 
ALIM Predslon Product. Co. 
Aatomatic Electric Co. 
A111omatlc Eleetric Sales Corp. 
Alli-de Telephone & Eleetric Co., 

Lad. 
lluler &: 'WIW.meon. Inc. 
Bur,. CoJauola, lac. 
kD•eo-tt Co. 
kD Telepboae Company or Pe. 
BdJ Telephone Laborat.orie.. lac. 
BmdJx lladlo Dhiaioa, Bead.ls Ana· 

tioa Co • 
BerblWe 1;,.nalormer Corp. 
Blaekba.ra Eleetronle Corp. 
Bliler Eledric Co. 
Bo-c Laboratories. Inc. 
Briliah 11aonuoa·Rou1toa Co., Lad. 
J,...N_ Yon bdutrie1 Corp. 
Ban.qlat Corp. 
r.aitlomia 'Waler 4t Telqhone Co. 
C..mllriafae TbermJonlc Corp, c.f!:1 lbdJo Eq:lneerlac lmd1111e, 

Cuollaa Teleplaoae 4t Telesnph Co. 
f.e11tn1 Tec.lmleal ln.tdtute 
Cliaapeeke 4t Potomac Tel, Co. 
011duad 4t Sabarb&D Bell TeL Co. 
Cnlte Truuitator Prod1ua, DIYbloa 

of Oerite Corp. 
Colllu Ila& Co. 
Cohuabla Broadeas~ Sy1tem. lac. 
Coafrnca ltallaaa 
Compapie Francalae TlaomaoD· 

Bouton 
Cotm1r, Dl1'1aloa ol CeaeraJ l>Taamla 

<:orp. 
~cld Steel Co. 
ConMD.Dablller Eleetrie Corp. 
er.i. S,..ean., Inc. 
~ DhWon-Avco Ill•· Corp. 
!>-,P.A.. lae. 
~ for lndaatry, lac. 
DcV17 Technical laadt111e 
Diamond State Telephone Co. 
~IMlae Corp. . 
.,...._Corp. 
t!!.,~ Allm B., L.boratoriee. lac. 

Kodak Co, 
~ A..odaie., Jae. 
~..., Metallormen Corp. 
~alrtMM ea.... huitnam ... Corp. 
r11111WOl'tll Elfldl'omca Co. 
Falcra) Tcleeomm-1cadoa 

Lahotstortca 
Ftderal Telepboae &: RadJo Co. 

Jng, PIOCUNfll•nt, •nd operdlon. 

Ceaenl Anillnc &: Film Corp. 
Geaenl Cable Corp. 
General c.o-antcadoDI Co. 
Geaenl Electric Co. 
General Telepho- Corp. 
CWillan Brot., Co. 
Globe Wlrelcu, Ltd. 
Gnr Manufacturin• Co. 
Baller, Raymond and Bron, IDc. 
Ballicralten Co. 
O.lold Co. 
llammarland M.anafactllf'lq Co •• Tlae 
Electronic1 Division, Hazeltine Corp • 
Heinemann EJcetrk Co. 
Hercule. Motor Corp. 
Wtemp 'Wiree, Jae, 
HoO'man Labontorle1, Inc. 
Rosan Laboratorie1; lac. 
Hoo.er Elcctronlu Co. 
Bopkbu Eqlneerinc Co. 
Hqhet Airerart Co. 
Hycon Eute~ Inc. 
IWnob Bell Telephone Co. 
lndlaaa Bell Telephone Co. 
lndJaaa Steel &: Wire Co. 
lllldta&e or Radio En .. aeen 
fateraadoaal Baalaet1 Machlnet 
laternadonal Reshtance Co. 
lnternadoaal Telephone &: Telqraph 

Corp. 
JaeoJ.en l!anufactarf.q_Co, 
Janak_,. cl: Balley, lac. 
Kay Lab 
Kellon SW'itdaboard &: SuppJr Co. 
Kleln.tclunidt Laboratories. lac. 
Kolled Kord1, lac. 
Lanadale Tube Co., Dlnalon ol P1alleo 

Corp. 
Lavole Labontorie1 
Leida Salee C.Orp. 
Le.nkart Electric Co. 
Leas Electric Manalactarinc C.O. 
Lewyt Maaalactarin• Corp. 
Ubrate0pe, Inc. 
Loral Eledranlca Corp, 
Machlett Laboratoriea, Inc. 
MqnHOJt Co. 
Maida De't'elopmcnt Co. 
Mal.lo~. P. R,, 4t Co., Inc. 
Materiel Telephonlquc Co. 
Merit Coll and Tranaformer Corp. 
M.lch .. aa Bell Telephone Co. 
MlcruwHe AalOdatea. Jae. 
Moatsomcry Co., Tlae 
Motorola, lac. 
Moaatala Statee Telephone cl: Tele. 

P'8Ph Co. 
Mallard Ltd. 
Mater Co. 
M,caln C.Orporadoa of America 
National Co •• lac. 
Nelaoa Tecllnlcal Ent.erprl8" 
Ne-Clarlte. Ille. 
New Eqland Tel. cl: Tel. Co. 
New Jeney Bell Telephone Co. 
New York Telcpltoae Co. 
North Amcricaa Philip• C.O., Inc • 
North Electric Co, 
Northwcatena Bell Telephone Co. 
Oak Maanl aet1U'lq CO. 
Ohio Bell Telephone C.O. 
o•Keele 4t Merritt Co. 
Otl1 Ele'f'ator Co., Eleetronlc Dl...Won 
PacUlc Meremy Tele...Woa Ml•· Corp. 
PadSc Tete711oae 4t Tele...-pla Co. 
Packard-Bel Co. 

Pa•e Com..ma.alcatJone E.._tneen, lac. 
Pen.lnlaJar Telephone Co. 
Phelp. Doclce Copper Product. Corp. 
Philco Corp. 
l'botoP11phlc Society of America 
Ple11ey Co., Ltd. 
Prodelln Inc. 
Radlart Corp. 
RadJo Coadenau Co. 
RadJo Corporadon or America 
RadJo Corporation ol America, 

Deren1e Electronic Prodacta 
RCA Creal Britain. Ltd. 
Radio Eqlneerln• Laboratorlee, lne. 
R•dlo Receptor C.O. 
Raytheon Maawacturln• Co. 
Red Bank Dlvi1ion. 

BeadJx Avladon Corp. 
Ree't'ea lattrament Corp. 
Rcmla,ion Rand, DMalon of Sperry 

Rand Corp. 
Rcmler Co., Ltd. 
Rocke bternadoaal Corp. 
Sn:onbars Ceramlca 
Sit'ma laetnunentl, J11c. 
Sodety or Motlon Picture ct Tele'f'talOll 
~een 

Soaotone Corp. 
Soa.aclterlber Corsi. 
Southern Bell Telephone &: Telepaph 

Co. 
Southern New Eqland Telephone Co. 
Soathwe.tena Bell Telephone Co. 
Spc1T1 Cyroeeope Co., Dtnaloa of 

Sperry Raad Corp. 
Sprqa.e Eleetrlc Co. 
Stackj»Ol_e Carbon Co. 
Standard Telephone ct Caba.a, U.L 
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Chapter News 
1usfa-fort Cordon 
trYey Christen, an executive of the 
theed Afrcraft Corporation, Georgia 
iion, was guest speaker at the chap· 

October meeting. He presented 
nformative account on the history 
~ockheed and its contributions to 
rary and civilian requirements. 
ew officers were elected at the No. 
ber 15th meeting. Chosen to head 
chapter for 1957 wae Col. Braxton 
Small, TSESS, with other officers 
1ed as follows: honorary presidents 
rig. Gen. R. T. Nelson, commanding 
eral, SCTC, Fort G-Ordon; W. 0. 
Owe!~ Southern Bell; Col. Otto T. 
r, SCTC; and J. C. Woodward, 
tthern Ilell. retiring president; vice 
~idents - E. H. Gibson, Southern 
I: LL Col. D. W. B'owman, SCTC 
IF .. .\. Saxon, Georgia Power; secre
r-lt. Col. W. 0. Beasley, TSESS; 
1.:.11rer-B. Moody Wilson, Southern 
u. 
~ard of directors-Col. Lowrey 
!Ore, Maj. Charles Picciuolo, Col. C. 
Dun!np, Col. Philip Rose (all from 
rt Gordon); and T. M. Baker, E. L 
arh. l C. Woodward and J. E. 
etdlove (all from Southern Bell). 
The program for the evening in
ided a talk on "Communications, 
It/Ith Army" by Lt. Col. David W. 
!Wlllan, and several films of actual 
lllllations of communfoatfons equip· 
:111 used during combat by the 
Tenlh Army. 

lltimor~ 

The chapter inaugurated the holiday 
l..'<>n with a pre·Christmas dinner 
trty on December 8th. Held at the 
~ms' Club of Fort George G. Meade, 
e affair was attended by some 200 
tmhm and guests. Chapter business 
ts dispensed with and the evening was 
:.01,d to a social hour, dinner and 
Ille,, 

tatur 

At a. recent meeting of the chapter's 
~rd of dim:tors, 2nd Lt. Joseph W. 
lldrasak, 952lst TSU, Decatur Signal 
~t, was appointed secretary·treas
rer to succeed CWO Alfred A. Muh:et. 
The chapter is now engaged in con· 

ucting an electronics training course 
rhich is open to all its members at 
omioal cost. 

>ritoit 

Two ~cry successful meetings marked 
he chapter's fall activities. The first 
ook. place at the Civil Aeronautics Ad. 
u.ini!tntioa, Detroit-Wayne Major Air· 
>0n, 011 Ocwbcr 20th. This installation 
Ill the responsibility of Air Traffic 
Control in Detroit and other areas in 
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Michigan. The tour included the De· 
troit Air Route Traffic Control Center, 
Interstate Airway Communications Sta· 
tion and the U. S. Weather Bureau. 

The December I 2th meeting was held 
at the Headquarters of the 30th Air Di
vision at Willow R.un Air Force Station. 
The program was arranged by Col. 
James I. Vanderhoof, chapter member, 
and consisted of an unclassified tour of 
a Control Center of an Air Division, a 
technical discussion and a question and 
answer period. 

Dinner at the Afr Terminal was fol. 
lowed by an foformal gathering at the 
Officers' Club where Colonel Vander
hoof was host. Special guest of the 
evening was Col. John R. Howland, 
Regional Vice President, who was mak· 
ing his first visit to the chapter since 
hie appointment in October. Another 
guest was Casimer J. Gogulski, 1956 
AFCEA-ROTC G-Old Medal Honor 
Award winner from the University of 
Michigan. 

Kansas City 
The speaker scheduled for the De

cember 6th meeting was Mr. R. B. 
Alexander, AS8istant Project Manager, 
Engine.ering, of Western Electric Com· 
pany, with the DEW Line as the sub
ject. Unfortunately, bad flying con
ditions prevented Mr. Alexander from 
arriving in time to present this program 
and it was re-scheduled for the January 
meeting. 

The Bell System film, "Our Mr. Sun,'' 
which dramatizes the role of the sun 
in the universe, was pr~ented as a 
substitute program with considerable 
success. The film was telecast over the 
CBS network on November 19th and in-

augurated the Bell System's new series 
of one.hour color television programs 
on science, a series that has been four 
years in preparation. 

London 
The British Broadcasting Corpora

tion was host to members and guests of 
the London Chapter on November 28th. 
Highlights of the meeting were tours 
of BBC's new Television Centre and 
Riverside Television studios. 

Program arrangements were made by 
BBC's Chief Engineer, R. T. B. Wynn, 
and the head of the Engineering Jn. 
formation Department, L. W, Turner. 

Following the tours, which gave the 
group an insight into British television 
techniques, the gathering adjourned to 
the Clarendon Restaurant for a social 
hour and dinner. 

Nagoya 
The chapter, in conjunction with the 

officers of the following Cornmunica· 
tions and Electronics organizations, 
gave a Communications-Electronics 
cocktail party at the Maruei Hotel on 
Decemer 30th: 

Directorate of Communications-Op· 
erations, Hq. Fifth Air Force; 1809th 
AACS Group, 1808th AACS Wing; ~th 
Communications Group, 5th Air Force 
(Gifu); 1st Communications Squadron, 
5th Air Force; Director of Mainte
nance·Engineering, Hq. Fifth Air 
Force; 848th AC&W Squadron, 4lst 
Air Division (Gifu); Air Defense Di
vision (AC&W ), Hq. Fifth Air Force ; 
Communications Section, 610Ist Air 
Base Wing; Det. 3, 6922nd RG (Mo· 
bile), 6920th Security Wing; SSO 5th 
Air Force, 49th Fighter Bomber Wing. 

Auguifo.Fot~ Gordon Chepttr in~t~lled nn• offico" fc.r IV57 •I lh Dae.ember m .. tln9. At 
ct,.t•r loft. out9ol119 prtildtnt, J. C. Woodw•rd, con9Nl ulat1n •nd li•nd• gn11I fo .n ... •lv 
•l•u:~~d 1H~1idonl, Col. 8. E. Smtlf. Lo11Uno on or• Col. OHo T. Sur {l•fll , 19S5 pt•iicl1111I, 

o"d now honoruy pr•\id•nt. and E. H. GilHon, of Soulh•rn ll•ll Arrl •lea pra-tldant. 
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HYCON EASTERN 

CRYSTAL FILTERS 

Hycon Eastern is now producing standard Crystal Fillers 
with extremely high selectivity at frequencies which eliminate 
the oeed for multiple conversions. Among these are Model 
l3MA and Model 13MB for use in VH F F M receivers. Model 
l3MB may be used in AM receivers as well as in the proposed 
split channel FM systems. Their low insertion loss, linear trans
fer characteristics and non-microphonic qualities permit their 
location at any point of low signal level such as between the 
mixer and the i.f. amplifier. For FM applications Hycon 
Eastern has available standard Crystal Discriminators centered 
at 13Mc which may be used in conjunction with Model 13MA 
or Model 13MB. 

. SWAU. SIZE - OHU' , ,,_ .. If 1" If 1 1/1" 

4 FHQUfHCr SHIFT USS THAH ±.OOS'Ye 
TOTAi. ,.ow -55° c. TO + as· c. 
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e UHAFFfCTED Ir IWl'fDAHCf YAllATIOHS 
COWWOHl.r fHCOUHTHfD IH TlAHSISTOl CllCUITS 
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TlAHSISTOl·TO-TlAHSISTOl WITH #0 l'ADDIH• 

e HHWfTICAU.r SEALED, HO Al.ltiHMfHT Ol 
lfADJUSTWfHT HfCfSSAlr 

ELECTRICAL SPECIFICATIONS - MODELS 13MA and 13M8 

Ce nter Frequen<y• 13Mc 
8a11dwldth at 6 db Attenuation : 30 I« IModel 13MAI 
Bandwidth at 6 db Attenuation: 1 S kc I Model 13Mll 

Shape Factor: 60 db la11dwidth _ 1.8 
6 db Bandwidth 1 

Power Insertion Lon! 6 db Madmum 
Pc;;;i;"a11d Respon te Variation: ± I db Ma1dmum 
Ultimate Attenuation: 80 db Minimum 

Write for Crysla/ Filter Bullelin 

' 
HY C Q.N EASTERN, INC. 

75 Combridt• Porlcway Dept. G-2 Cambridge 42, Mou. 
Affiliated wlt'1 HYCON MFC. COMPANY, Puadena, Callfomla . 

New York (Chap1er Ni 
A lecture·demonstration on the 

sietor, the mighty midget that is Sl1 
lining communication equipment 
cepte, featured the chapter's Decei 
19th meeting at the Belmont Plan 
tel. Mr. L. R. Blasius, communi~ 
consultant of the New York Telep 
Company, presented the program 
discussed and demonstrated tbe 1 

cations of the transistor in the r 
trial, domestic and military fields. 

The chapter's annual elections p 
into the presidency C.01. Benjami 
Oliver, Jr., Assistant Vice Presi 
American Telephone and Teler 
Company, who served as Chairm1 
AFCEA's 1955 National Conventi 

Other officers were selected ai 
lows: vice presidents-Henry R. l 
New York Telephone Co.; Edwi 
Carlson, Mutual Life Insurance 
Col. Ludwig R. Engler, RCA Comt 
cations; treasurer--Maj. Theodo1 
Pope, Bell Telephone Laborato 
secretary- Lt. Col. David Talley, 
eral Telephone and Radio Corp. 
cording secretary-Royal F. Je 
Western Electric Co. 

Directors: Vice Adm. Walter S. 
derson, George W. Bailey, Col 1 
dore L. Bartlett, Thomas Brown. 
RAdm. Roy W. M. Graham, Lt. ~ 
Hallahan, J. V. L. Hogan, Frederic 
Lack, Maj. Gen. Francis H. Lana 
Maj. Gen. Raymond C. Maude, Do 
F. McClure, Col. Julian Z. Millar, 
Thomas H. Mitchell, Milton G. ! 
tress, Jr., RAdm. Ellery W . Stone. 
Col. Allen E. Wharton. 

Northwest FIMida 
Thie chapter also featured the I 

sistor at its December meeting. 
lecture.demonstration, entitled ~ 
Mighty Midget-The Transistor," 
presented by Mr. D. W. Cusic, re 
sentative of the Southern Bell 1 
phone and Telegraph Company, Pe. 
cola. 

Mr. Cusic traced the progress of 
transistor from its conception in 
Bell Laboratories to the present < 

Many examples of the wide-scale 
of transistors by the telephone indm 
were given. Implemented by work 
laboratory models, the program l 
sented many capabilities of traosisl 
and their application to industry· · 
daily life. 

Philadelphia 
The chapter's Christmas party 1 

held at the Navy Officers Club, Ph 
delphia Naval Base, on December l
and was attended by 150 members 1 

guests. 
This annual social event of the ch 

ter enjoyed its traditional success. 1 
program began with a cocktail h• 
and was followed by dinner and da 
ing, with music furnished by the J'; 
Combo. 

Pittsburgh 
December 14th was the date of I 

Pittsburgh Chapter's annual holii 
celebration. (See next page) 
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:Id at the East Liberty Armory, a 
·d turnout of members and guests 
l and danced in a holiday atmos
e, with an orchestra and vocalist 
1g the mood. V aluahle door prizes, 
a grand prize consisting of an 
color television set, highlighted 

!e"tivities. 

•amento 
)ur Mr. Sun," the Bell System film 
h predicts developments in the 
of solar energy, was the program 

Jte of the December 6th meeting at 
Signal Depot Officers' Club. 
1110ng I.he interesting features in the 
~re: attitudes toward the sun held 
1ncient man; physical properties of 
~Wl-size, weight, composition; the 
a 5urface--the corona, sunspots, 
r explosions; bow the sun burns; 
the sun produces food; and man's 

mpts to harness the sun's tremen· 
a energy. 
luring the business session, Lt. Col. 
trnce M. Godfrey of the S:icramento 
pal Depot was elected chapter presi-
1 for 1957. Capt. Robert J. McMor
•• also of Sacramento Signal Depot, 
11e-elected secretary. 

~ Ftancisco 
fhe Stanford Research fostitute at 
mo Park was host to the chapter on 
wn.ber 6th, with over 150 members 
l guest& attending. 
Following a congenial get-together 
• dinoer, tbe group reconvened at the 
litute'a auditorium at Stanford Vil-
1e. Here members of the research 
1I gave a brief outline of the several 
am o{ research work being done at 
ll This includes studies in basic and 
~lied sciences as well as research in 
t field of economics. The Institute 
aho engaged in research for foreign 
111panies and governments. 
The group was divided into small 
at; and given a personal escort 
rough the laboratories. The tour in· 
>dtd a visit to "ERMA," the Elec
lllic Recording Machine-Accounting 
on to he in~talled for a large banking 
1anim1fon, and visits to the vacuum 
hr, the antenna and color television 
boralo.ry. 

:ott-St. Louis 
Major General Gordon A. Blake, As
stant Deputy Chief of Staff, Opera
ons, USAF, and a National Director 
I the AFCEA, was the principal speak· 
; at the chapter's fifth anniv~rsary 
tnquet on December 7th. Otaer dis· 
nguished guests were: Lt. Gen. 
harles T. Myers, Commanding Gen
ral, Air Training Command Head
aa!ters, Scott AFB, and Mra. Myers; 
h1. Gen. E. H. Underhill, Vice Com
iander, Air Training Command Head· 
iua1ttrs. and Mrs. Underhill; John M. 
llack, Vice President, Southwestern 
~D Telephone Company; AFCEA's 
~atumal President Percy G. Black and 
letiooal Vice President John R. Row
and. 

Discussing the importance of e1ec· 
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Ironies in military operations, General 
Blake said, " A keen awareness of the 
vital defense role to be played by elec
tronics is forcefully exemplified today 
by our prodigious outlay of funds and 
effort to build a Distant Early Warning 
line as the keystone for our countering 
action against attack." He went on to 
point out the function of the DEW line 
in the present and future pattern of de
fense operations, describing some of the 
technical obstacles and transportation 
and construction problems which had 
to be overcome in building this radar 
warning system. 

He cited two new communications 
techniques - ionospheric and tropo
spheric scatter-which provided the an
swer to the greatest technical difficulty, 
that of developing a reliable communi· 
cations system which would tie the 
warning net together. 

The General's talk was supplemented 
with slides and the recent Western Elec
tric CQmpany film on the DEW line. 
General Blake also had available for 
examination by his audience a section 
of a DEW line p]astic radome which 
covers the search antennas of rotating 
radar units and which stands up under 
winds of 180 miles an hour. 

The chapter was also addressed by 
President Black who gave a compre
hensive report on associatio.n activities 
in the U. S. and overseas, and by Re
gional Vice President Howland who 
pointed out the aims and objectives of 
AFCEA chapters. 

Approximately two hundred mem· 
hers and guests turned out to celebrate 
thls fifth anniversary oI the chapter's 
founding. The banquet was held at 
Augustine's Restaurant in Belleville, 
and was foUowed by a dance. 

Switzerland 
The Switzerland Chapter held a 

luncheon meeting at the Hotel du 
Rhone, Geneva, on December 12th. 
Chapter President John Gayer wel
comed several distinguished visitors, in
cluding Haro]d G. Cowgill and M. H. 
Woodward, Chairman and Vice-Chafr. 
man, respectively, of the U. S. Delega· 
tion to the Intemationa] Telegraph 
Consultative Committee. 

The main item of business was the 
election of officers for 195 7. Wi1liam 
Powell Lear, Lear Radio, was chosen 
president, with the other new officers 
as follows: vice president for Berne-
Col. Robert Miller, SigC; vice presi· 
dent for Geneva-Gerald C. Gross, In
ternational Telecommunications Union; 
vice president for Zurich-Robert F. 
Holtz, General Manager, RCA Labora· 
tories; secretary-Robert V. Lindsey, 
C.C.lR., International Telecommunica· 
tions Union; treasurer-Cdr. Henry F. 
Nichol, USNI\. American Consulate 
General. 

The following committee chairmen 
were selected: program-Jack Reid, 
RCA International Division, Geneva ; 
membership-Robert H. Berle, new 
TWA Operations Manager, Geneva; co. 
chairman for associate memher9--Maj. 
Clifford Stead, R.Sigs. 

HYCON FILTER 

APPLICATIONS 

ARE MANY. • • 

Whether tracking signals from 
outer space or dispatching a fleet 
of radio equipped taxicabs. Rycon 
Filters are finding wide application 
in many of today's advanced re
ceiver installations. Listed here
with are a number of users of 
Rycon Filters. It will pay you 
to investigate how Rycon Filters 
can help solve your selectivity 
problems. 

A c The Electn>nlcs DIYlslon 
General Ml!tors CorpoutlOll 

Air Force Cambtld&e Res.arch Center 
Allen a. DuMont uboratorlu, inc. 

American Radio Relay le11ue 
Applled. Physics uboratOI} 

Tiie Johns Hopkins University 
Bell Telephone Llboratorlu, Inc. 

C1111dl1n M1n:onl Co11111any 
COlllns Radio Compeny 

Crosley DM1lon 
Avco M111utaeturln1 Corpomlon 

Ewen Knlaflt Corpomloll 
Fad• Radio l Electric co .. Inc . 

Fede11I ltlecOlllmunlcatlon Libs. 
Cene111 Electrlc Company 

General Precision laboratory, Inc. 
Cllfil11n Brl!thtrs, Inc. 
Hu~es Aircraft Company 

K•lln Resean:ll Llboratorles 
LlboratOI} For Electronlcs, Inc. 
Llboratory Procu111111nt Office 

Th• Army Siana! Supply A&tneY 
l11r, Inc. 

M1as1chuaett1 Institute of Technofoa 
llllColn Uiboratory 

Ml!torola, Inc. 
Natlon1I. 8u111u of Standards 

ltltlonal COmpany, Inc. 
JUvaf Re111n:h laboratory 

Philco Corporation 
P.Ye lid •• • • Clmbrtdae. Enatand 

ltadlo Corporation of A1Tier1C1 
Radio [n&lnHrln& Llboratorft1, lllC, 

'Ille l!M~Wooldrld&e CorporttlOll 
llaytlleon Manu11cturln1 Company 

Siemens New Yorll lncQfPOrated 
Sttombere~nson Company 

Sylvania Elec!rlc Proch1cb Company 
University of Colorado 

WestlnatiollM Eltctrlc Corporation 
Wlkox Electric C0111pany, Inc. 

HYCON EASTERN, JNC. 

1S Co,,..,ld,. '*"'·• c ....... ld,. 42. Alms . 
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Tolcyo (Chapter New:s) 

Vice Admiral Roscoe F. Good, Com
mander Naval Forces, Far East, ad
dressed the November 30th luncheon· 
meeting at the Petty Officers Club, 
Yokosuka Navy Base, which was at
tended by 127 chapter members and 
guests. 

He said, in part: "Years of duty in 
the Fleet-before, during the following 
two World Wars and Korea- have 
served only to intensify the sense of im
portance and urgency which attaches 
to communications and electronic re
search, development and application. 
Other years of duty as a Service Force 
Commander and as the Deputy Chief 
of Naval Operations for Logistics have 
given me knowledge and understand
ing of the interrelation of military re
quirements--problems complicated by 
a fast moving technology that turns 
such matters as design, production en
gineering, scarce materials, plant ca
pacities and skilled labor shortages 
into one relentless struggle ai:ainst ob
eolescence. These problems must be 
dealt with successfully if the military 
is to have the magic "Black Boxes" in 
the numbers and at the times and 
places it needs them. 

"All operating forces are also fully 
aware of their continuing problems of 
installation and in-service maintenance. 
In the field, too, industry bas helped 
tremendously by making technical rep
resentatives available - around the 
world and around the clock. Of course 
we would Jike to have industry turn out 
equipment that needs no maintenance 
and perhaps someday it will. In the 
meantime, competent technical repre· 
&entatives are indispensable. 

"As the Japanese Self Defense 
Forces expand in accordance with the 
six year or some subsequent p]an, both 
Jap~nese . industry and the military 
service will be confronted by similar 
problems. I am sure that contacts made 
at meetings such as this will be helpful 
in resolving them. 

"I recognize, of course, the close 
liaison between industry and the mili· 
tary is one of the fundamental objec
tives of your association. The role of 
communications and electronics in mili· 
tary operations today is a contTolling 
one and a vital one. Nothing we could 
do would over-emphasize its importance 
nor lessen the basic need for adequate 
and progressive industrial support. 

"This afternoon you will tour the 
Ship Repair Facility, Yokosuka, one of 
the most important elements supporting 
our operating forces. It is of interest 
not only because of peculiarities of 
shipyard equipment and tools but be
cause it is 95% ma.nned by Japanese 
workmen. It is a working demonstra
tion that the technical and professional 
standards of the U. S. Navy and the 
Japanese MSDF can be met by Japa· 
nese technicians and equipment. Simi· 
Jar e-..camples can be shown by other 
milit8.J'}' services. This is a good omen 
for the future." 

The guided tour of the U. S. Navy 
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ViGe Admi"t R F Good, Commonder N•val forces. Fer Eost, ii shown oc!drernnc; r 
meeting of the Tolryo Ch•p+er. Seeted ot the right is Re.r Admiral A. E. Jorroll, Comm1 
Reet Activities, Yoko1uk•. A tour of the Ship Repeir Fecility, Yokosuka, followed the mli 

Ship Repair Facility was arranged by 
CapL J. R. Moore. Commanding Officer 
of Ship Repair Facility, Yokosuka. 

appraisal of the defense electronic 
dustry before the 1 anuary lund 
meeting of the Washington Chapt1 

Wasltinrton 
Dr. W. L. Barrow, Vice President for 

Research and Development, Sperry 
Gyroscope Company, Division of Sperry 
Rand Corporation, delivered a candid 

The enthusiastic reaction of 1he 
resentative audience of indu~tl"!· 
military members was s uch that 
major portion of Dr. Barrow"s ~I> 
appears on page 6 of this issue for 
benefit of all StcNAL readers. 

FOUR-CHANNEL OPEN-WIRE 
CARRIER-TELEPHONE SYSTEM. 

Thi1 i\ a high•grode long-haul SYJtem compotoble 

with three-channel type C, OA· 11 FC and 

OA-12 FC sy1h1m~. The fourth toll-grade chonnd 

hos been obtained by advanced filter and 

oscillotor·netwofk design without changing tho 

frequenc;y allocation or degrading lhe pur· 
formonce of the three coirier channels or of the. 
physical circuit. Tronsminion 1n one dirPttion h 
in the bond 3.4 kc to 15.65 lr.c, and m the other 
d irection in the bond 17.95 kc to 31 4 kc. On 
copper conduclo~ rep~ler sections overage 
200 miles, and hlgh-grode t1rcu1ts several 

rhousond miles in length con be maintained 

under all climotic cond11iotu. 

Type AN fCC.10 CotriOt•Teltpliont To,mlnal "'anufoc1ure4 
lor lhe U.S. Arm y Sl9nol C0<p,. Thia 1erml11ol lnclu4t• rtll''" 
lottd·lube rectlllt,., d ·c telt9roph compo•lt• HU, 111141 P'O· 
lactou, o,,-rolota 1elephe11e •et, • ·wlrw ""minotlna 'M•, ._. 
•lgnol convttler lyp<t CV-39'1 FCC, cind ell occeuoole• lo form 
a COll'lplete ,.,.c1to11ed 4-c,.onnel IHmlno l. It It moisture• oMI 
funau• proofo!I, ond 111eet1 o ll eppltu•ble Mil •pw<tfiC'Dllol1i. 
II la o-c opt1roll•d. 

RADIO ENGINEERING PRODUCTS 
1010 UNIVlltSITY ~TRUT, MONIHAL 3, CANADA 

fvlephonr: UNlver• lly 6-6817 Cot>le Add,..n1 ltod•np<O, Mentn#I 

MANU,A(;f UIUU OF CAUIU·ftttClAPH, C.AUll• ·Thl,HONl AND HO"D·lloND llADIO $1Snl<I 
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TRANSPORT AT/ON 
(Continued from pase 20) 

,. be bad by first paying them, 
1g a claim for refund thereof 
~b, after denial, will permit the 
jtution of suit in the Court of 
iim. 

Decermining Factor• 
n reaching its conclusion in this 
e. the Court logically pointed out 
b considerable telling effect that 
!lgtes!, in imposing this tax on 
ppers, could not have intended 
1 Ibey should pay a tax simply 
:ause a carrier performs a service 
connection with a transportation 
1\·ement of their property for which 
amount is charged when, if it were 
ae by a person other than the car· 
r. no tax would be due. While the 
irity of this is apparent in the cir
m~tances of this ca~e where sepa
le charges were made, what hap· 
ns io·hen such services as refrigerat
g may be included as part of the 
wportation charge? To state the 
leSlion 1rnuld seem to answer it. 
A~ indicated by this decision, the 
~inction, which apparently should 
: made, is dependent upon whether 
e service performed by the carrier, 
t which an additional charge is 
tdl', is incident to the actual move
tnl of the property by the carrier 
t !he course of transportation. lf 
~ tbe tax should apply. Applying 
list~ along with the other one sug
l51td by the court, i.e., if someone 
lher than the carrier performs the 
!n·ice, it would not be taxable, 
ould result in a significant change 
1 the practice and administration by 
ie Commissioner of Internal Reve
ae of this provision in his regula
<0ns. That he is not going to depart, 
O'll'ever, from his former position is 
"'1onstraled by a recent ruling. In 
terenue Ruling 56-590, C.B. 1956-
.7, 28. be holds that while "stringing 
ipe" for oil and gas pipe lines is not 
itr se taxable transportation of 
•roperty, il it is done by the carrier 
fhich hauled the pipe, it is acces
orial thereto and a charge therefor 
s subject lo tax. No tax is due, he 
!OCS on to say, if one other than the 
:arrier of the pipe separately con
racts with the oil and gas pipe line 
lOmpany to string the pipe. 
. ~ !lated at the outset, the poten
tiality of this decision warrants fol
lowing i! with interest. 

.. ·-. -
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Farnsworth 
HAS THE .ANS-WER 

""'' " ·,~-~i~: 

... before the button 
-is pushed 

Four .• • three ... two ... one ... Fire! 
a tense finger pushes a button. 

WHOOSH ••• anJ a fiery missile un
erringly heads for its target. It worked! 

Of course, it had to work. In atomic 
warfare there's no sccontl chance. 
Farnsworth, a division of lntcrnutional 
Telephone and Telegraph Corporation, 
developed the uncanny cl1•ctronic test 
equipment that knows-bt'forr the hut
ton ie pushed. This uot only avoidi; 
costly mis-6res or missed targets - it 
actually safeguards our very lfrcs. 

This is another answer supplied hy 
Farnsworth Elei·tronics Compu ny, 
where scientists and engineers of mauy 
related skills arc applying the vast ex
perience and facilities of I T&T to 11olvc 
many complex problems in the ficl1l:: 
of electronir,e an<l communications for 
industry and the military. 

CAJtffR OPPORTUNITIIS: Thet « ,,,.,. 1111roorln11t 

new opening• on our profe~ .. 1111.tl .. 1111T fnt 
gradmne engineers and ecieut .. l> \\ t 11 for 
complete infonnatlon. Con6d1•ut1111. 

' ·: .. ---~ ........ .. 
·~ 

' \ 
/' 

FARNSWORTH ELECTRONICS COMPANY, Fort Wayne 1, Indiana 
A DIVISION 0, INTllNATIONAL TlllPHONI AND TILEO•APH CO•PO•ATION 
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COMMUNICATIONS 

.-· -,------. ,.,.,,·r. ..' "' ·· ...... 
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• 

SOLIO STATE 

PHYSICS 

MISSILE SYSTEMS 
A NO COMPONENTS 

If you're looking for contractual ex perience in 

MILITARY ELECTRONICS . • . 

... if you're looking for rcl iabiliry of design, produccion and 
delivery ... look lO Mororola. Communicarions, radar, guidance 
sysrems-in all che fields symbolized hcrc-Mororola has 
major concracrual experience, backed by lhe colleccive abiliues c 
ics large, seasoned engineering :md sciencific sraffs. 

Here is che organizacion devoced exclt11ively co eleccronics-with • 
broad background in designing specialized componencs such as 
elecrro-mechanical filcers, rrans1scors, and in using plated circuit!), 
modules and encapsulated componenrs. Mororola-fully 
qualified to develop and produce che most complex electronic syscem 

For more informarion, or a prospecrus of complete qualific3uoos 
and experience, write Mocorola today. 

Posi1fo11s open to q1111li/ied Engineers and Physicists 

MOTOROLA 
MI LITAllY ILICTllONICS OIV ISIO N 2710 N. Clybourn A ve .. Chlcago, Ill. 

Other facllltloa; Pheonix, A rizona and Rlversldo, Callfornla 

SIGNAL, FEBRUARY, 195" 

Googl 



ELECTRON/CS INDUSTRY 
(Colllinued from fN'8t! 8) 

:e basis. Its inherent latitude has 
le many of the most significant 
mti6c and technical break-th roughs 
eihle. Government sponsorship 
feasibility studies and the Uke have 
de measurable advances po88ible 
all !Cgmenls of the industry. 
\n outstanding characteristic of 
!t'nt day procurement is pressure. 
it isn' t pressure on costs, it's on 
)11er lead time between weapon 
a and weapon in being. More 
en it's pressure on both. Then 
?re is the pressure to incorporate 
nuhitude of deaign changes to the 
aipmeot throughout production . 

lndiutrial Comples 

Out of its expanding needs, the 

~
mment has shaped a policy of 
uraging and creating compeli· 
and in each area of this business 

6nM many aggressive companies. 
li05t of small companies have 

1rung up throughout the country to 
iecialize in components, parts, a nd 
ib-as..<emblies. Many other com
inies have sizeable organizations 
id deal in equipments and systems. 
o this industrial complex has been 
ddtd a number of large companies 
to ha\·e joined the defense e)ec. 
-onics bandwagon. In contrast to 
ae limited laboratories of the early 
iooeel"!, we now find giants of the 
utomobile, communications, and 
~rical industries devoting limitless 
ihoratories to defense electronica. 

And today, there is underway a 
1r~e-scale movement by the major 
jrcraft companies to enter · the elec· 
ronics 6eld directly through elec
ronics laboratories and d ivisions of 
~eir own. The additions of such or
~nizatioos to the industry have not 
111~· added millions of square feet of 
helopment and production facili· 
ies, but they have in certain respects 
:hanged the nature of the competi· 
ion. Those devoted to the industry 
n1L-t also take into account certain 
>rganizations which have a somewhat 
preferred position in the complex. 
I'hcse are the university laboratories, 
institutional laboratories, military 
lahor11tories and other non-profit en· 
tities which constantly provide a chal· 
~~e lo the free-enterprise industries 
in the field. The key word in the in· 
duatry today is competition. 

An important industry trend- and 
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you may h3ve wondered how I man· 
aged not to mention it before-is the 
weapon systems concept. Here, too, 
competition exists, but in this case 
the key word is capability. To win, 
manage, and successfully bring to 
laudable completion the total re· 
sponsibility for a large weapon sys· 
tern program calls for a multiplicity 
of talents and abilities. 

Only the very large companies, 
well-steeped in wespon systems phi· 
losophy and well-experienced in the 
management of large magnitude p ro· 
grams, can successfully execute such 
programs. It is in this area particu· 
larly that the aircraft, a utomotive and 
other industrial giants are changing 
the competitive environment for 
many old-line companies in defense 
electronics. Even the largest com· 
panies must often depend on Govern
ment facilities or support where ~ 
culiar requirements of the system 
cannot be met by the company. An 
individual company often cannot be 
expected to supply the larger, rapid
ly changing Lest facilities required 
for a major weapon development. 
These facilities, in the missile field, 
for example, must be specially de· 

signed for the most part and repre
sent considerable capital outlay. This 
need has been answered by making 
Government furnished facilities and 
Government operated test locations 
available to contractors where neces
sary to complete its assignment. 

Proprielary Righi. 
Before closing this review of some 

of the major aspects of the industry, 
an important but little publicized 
problem should be mentioned, namely 
the problem of proprietary rights. 
In simplest terms, it is most difficult 
for industry to protect technical data 
which it wants to preserve for its own 
use in the face of a continual mili· 
tary trend to neutralize the rights 
p rovided under the Patent Statutes. 
Following what the government con· 
siders a mandate by the Armed Serv· 
ices Procurement Act to maximize 
compet ition , it often passes technical 
data from owner to non-licensed 
manufacturers. Although the Govern
ment agrees in principle that industry 
is entitled to compensation, it usual· 
ly exhausts every avenue to get such 
data free and pass it on without com,.. 
pensating the proprietary owner. 

SC 
~-~ ._,~.)I 

Unusual Opportunity fO't 

TEST ENGINEERS 
Carrier and Microwave Experience 
Experience in maintena nce of carrier a nd micro· 
wave installa tions desirable. 

We offer an unparalleled opportunity for 
rapid advancement in one of the fastest grow· 
ing companies in the communications industry. 
And you'll like living in Rochester- a city of 
fine homes, superb schools, vast facilities for 
lei.sure-time activities. 

Immediate openings in Quality Control Dept. 
Other opportunities for electrical engineers in 
production engineering. 

For immediate interview, send letter or resume to 
R. E . GOLE MB 

Quot.ty Control Mono111r, 1'1/1eomm unicotio11 Diui•ion 

STROMBERG~CARLSON COMPANY 
11. 0I VI S I O H or GHI U Al D YHAM ICS C Ol'OllATIO<H 

Roch••t•r 3, N. Y. 
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ITEMS OF INTEREST 
From Government, Industry and the Services 

Btll Labs Report On "Whiskers" 
Bell Telephone Laboratories has 

announced the discovery of the fact 
that atomic radiation causes the 
growth of hairlike metallic strands 
on metals. "WhiskeTS," as the strands 
are called, appeared on certain types 
-01 telephone equipment and caused 
short circuits. 

This fact is important since the use 
-0£ tiny electronic parts in important 
industries has been accelerated. 
"Whisli:ers" could grow between 
minutely spaced metal surfaces and 
cause short circuits-a fact which 
must be taken into consideration 
when new electronic equipment is 
made. 

Since the scientists at Bell have 
found these "whiskers" on platings 
of zinc, tin, and cadmium, the use of 
these metals has been discontinued 
and non-whisker sprouting metals 
have been put in their places. 

New Radar In London 
The world's first completely crystal 

controlled all-weather surveillance 
radar has come into operation at Lon
don Airport. This system departs 
completely from conventional sur
veillance radar practice concentrat
ing on the 3 cm and 10 cm opera
tional bands. The system operates 
on the 50 cm band and is a1most im
pervious to weather conditions. It 
incorporates a moving target indica
tor system to .~liminate permanent 
echoes. The complete crystal control 
ensures high operational stability. 

Eltctronics In South Africa 
The importance of industry in the 

Union of South Africa is rapidly 
growing. Every year existing plants 
are being reorganized and developed ; 
new and up to date equipments are 
being introduced to serve new manu
facturing programs. 

These expanding industries, like 
industry throughout the world to. 
day, rely increasingly on the use of 
electronics. ConseQuently there is a 
demand in South Africa for the de
velopment of an internal electronics 
industry that will be able to meet the 
growing requirements. 

To help in this development and 
to increase and strengthen their serv· 
ice in the Union both technically 
and comme1"cially, Mullard Overseas 
Limited of London has joined the 
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.
,South African Company to organize 
~ technfoal service department, the 
object of which will be to provide in· 
formation on the latest electronic de
velopments and supply af plication 
information and technica advice. 
This service is considered essential to 
any industry that uses electronic 
equipment. 

lnnontlon In Recorded Music 
Recorded music with up to eight 

houts of UJlinterrupted playing time, 
comparable in quality to any Hi-Fi 
recording, is now available in a small 
package not larger than twice the size 
of an average pocketbook edition. 
This novel invention was developed 
after fifteen years of intensive re· 
search by the Tefifon..Company in 
Germany and may revolutionize the 
entire music reproducing industry, 
superseding the long-playing record 
as well as music prerecorded on tape. 

Distributed in the United States 
by the Audio-Master Corporation, 
this new tone reproducer combines 
the simplicity of a record with the 
advantages of tape, yet it is neither 
tape nor record. The sound is an 
engraved process on pure vinylite 
with an average of 82 grooves on 8 

%-inch band and is self-containerl 
i11 a cartridge the size of a small 
bMk, 6 X 5l,i.i inches. 

To play a Sound B:::o''• the window
face is first !\Hrl l·ack and the sound
band extended in a loop which is 
then placed around the playing wheel 
of a special playback machine in the 
same manner that a record is placed 
on a turntable. The needle is then 
set against the soundband and tbe 
music starts instantly. Jf a specific 
tune or movement is desired, the 
music selector spotc; it immediatelv. 
In play, the soundband revolves in 
the form of a figure eij?ht, windin~ 
and rewindmg automatically. thus 
eliminating the winding. rewindinE?
or spooling necessary in ordinary 
tape playback machines. 

Furthermore, the Tefifon sound· 
band cannot break as is the case when 
tape is handled by inexperienced 
hands. Since Te6-tape is en~raved, it 
cannot be era~ed erroneouclv, therebv 
destroving a nluable and 'expensive 
recordine:. 

Of utmost importance is the fart 
that Tefi·taoe can be rnass oroduce<l 
<"uicl-ly And i!"exre11!'h·ely in the sal'T'e 

manner as records are pressed,J 
Teti-tapes are not limited to onlyi 
hour of play as in an LP record( 
can play 2, 3, 4, and even 8 hou~ 
interruptedly. 

Peaceful Use of Atomic Eners 
Small, easily transportable nae 

powe.r plants may soon be generi 
electricity in remote mining ~ 
and serving as atomic workho 
for scores of other ind.ustrial use 
comparatively undeveloped c<1unb 

The dream of the ultimate peac 
use of atomic energy may becoll! 
reality in this, a bid by The Hu 
Siddeley Group Ltd. of Britain, 
leadership in the "new induat 
revolution." 

This project is important beca 
it will provide easily transporu 
small reactors to countries wb 
will not be able to build their c 
for a long time to come. 

Work has been begun on a liq 
metal fuel type of reactor wb 
promises to make more efficient · 
of uranium. The U. K. Atomic I 
ergy Authority has said that this 
one of Britain's most advanced pr 
ects. 

Applications of these lines of 
search are expected in the generati 
of electricity, including plants for 
mote areas such as may be requi1 
in the mining industry, for msri 
propulsion and for the production 
process heat 

New 8.8.C. TelHision Studios 
The British Broadcasting Corpo 

tion h.as re<:ently put into operatio1 
use new television studios in W 
London, which represent the worl1 
most advanced design in studio tei 
niques. . 

The electronic equipment incluc 
ten camera channels, together 11i 
Vision Mixers of an entirely 11• 

type, and a considerable quantity. 
ancillary equipment, most of "·h1 
has been supplied by Marconi Wi1 
less Telegraph Co. Ltd. of England. 

The Vision Mixing equipment 
of particular interest, being of a ve 
advanced type. Very flexible in o 
eration, it has been designed to mt 
all requirements. It will simplify tl 
smooth presentation of such items 
captions appearing over backgrour 
shots, and will prove particular 
valuable at the ~eginning and endir 
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productions, where such presenta-
1 must be changed rapidly. 

Colonel Shannon Retires 
:olonel Frank J. Shannon, Special 
1istant for Electronics to the Di
tor, Directorate of Maintenance 
gineering at Headquarters, Air 
iteriel Command, has recently re
id, after more than 26 years of 
we and reserve duty. He is a mem
r of the Armed Forces Communi
.ions and Electronics Association. 

New Position for Curtis 
Mr. Sidney R. Curtis has recently 
eome Senior Vice-President of 
romberg-Carlson. 
A native of Rochester, N. Y., the 
-, vice president has been with the 
mpaoy since 1925 when he received 
s degree from Yale University. He 
lvanced rapidly, occupying many 
1portant executive positions through 
e years. Before his recent promo
>n he was Vice President in charge 
: Government Contracts and head of 
e new Electronics Division. 
~Ir. Curtis is a senior member of 

ie Institute of Radio Engineers, 
he Armed Forces Communications 
ad Electronics Association. and is 
'ice Chairman of the Military Prod
cts Division of the Radio Electron
:5 Television Manufacturers Asso
iation. 

General Lanahan Made President 
Of Federal Electric 

Major General Francis H. Lana
han, ·usA (Ret) has been elected 
President of Federal Electric Corp. of 
Lodi, N. J., which is the field service 
and maintenance subsidiary of In
ternational Telephone and Telegraph 
Corp. 

He joined Federal ElectTic in 1955, 
accepting the post of vice president 
and general manager, shortly after 
his retirement from the U. S. Army 
Signal Corps. The following year, he 
was elected executive vice president. 

General Lanahan joined the Signal 
Corps in 1926. During World War 
II he was Chief Signal Officer for the 
Allied Expeditionary Forces in Eu
rope. Later, he returned to the U. S. 
to serve as Commanding General of 
the Signal Corps Center at Fort Mon
mouth, N. J. In 1951, he was again 
assigned to overseas service in Eu
rope as the first Chief Signal Officer 
of the Supreme Headquarters of the 
Allied Powers in Europe (SHAPE). 
In 1952, he returned to the U. S. as 
Deputy Director of Logistics for the 
Army until his retirement. 

Fermi Professorship To Be 
Established At Uninrslty of Chicago 

Bell Telephone Lahoratories plans 
to endow an Enrico Fermi Distin-

guished Service Professorship at the 
University of Chicago in memory of 
the world renowned nuclear physicist. 

Often ref erred to as "the architect 
of the atomic age," Enrico Fermi is 
perhaps best known as the first man 
to achieve the controlled release of 
nuclear energy. His classic experi
ment in this field was carried out at 
the University of Chicago where, on 
December 2, 1942, the first controlled 
nuclear chain reaction was demon
strated. Other achievements of his 
include studies which led to artificial
ly produced radioactivity and to the 
control of thermal neutrons, used in 
several types of modern power reac
tors. In 1938 Dr. Fermi was award
ed the Nobel Prize "for his identifi
cation of new radioactive elements 
produced by neutron bombardment 
and his discovery, made in connec
tion with this work, of nuclear reac
tions effected by slow neutrons." 

New Air Force Interceptor 
The Air Force's latest all-weather 

jet interceptor, the Convair F-106A, 
was test flown for the first time at 
Edwards Air Force Base, Calif. 

The F-106A is equipped with the 
most advanced electTonic fire control 
system and armament yet developed 
for an Air Force interceptor. The 
interceptor and its deadly air-to-air 
armament are designed to operate at 
stratospheric altitudes. 

HD• TO G•T L•C•Ns•o Teclinicians 
for 2 way radio .... tnicrovvave .... 
••• .ALL TYPES OF ELECTRONIC EQUIPMENT 

Send For Your 
Free Copy 
TODAY 
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tl.ICRORECORDING - INDlJSTIU.4L 
AND LlBR.4Rl' A.PPLIC.4TIOlVS, 
by Cla.e.1er M. Lewu and William 
08enhmuer, Jr., 11ol. Yll. lrtln'• 
•citmce Publi•Mr•, Inc., /Vt!:tlD York, 
N. l'. 456 pa6U, $8.50. 
Modern microfilming covers the 

whole process of recording, reproduc
ing and viewingl indexing and storing 
all the recorded data that should be 
accessible to the user. Book literature 
covering microrecording in general 
is rather scanty. 

Although it is specifically aimed at 
industrial and library applications, 
the wide range of technical informa
tion covers the microrecording proc
ess, films, cameras, readers, and 
copying. Chapters incJude business 
end legal requirements for research 
retention; processing, projection, and 
enlargement ; and information clas
sification. 

BUILDING ELECTRONIC 
EQUIPMENT SALES 
IN JAPAN IS OUR 

BUSINESS 
Factory represent ative 
fo r several American 
firm s selling hi ghly 
technical equipment to 
industry and govern
ment - Without ohliga
tion we will gladly dis
cuss direct representa
tion fo r your company. 
Trained e ngineering 
staff. Top Japan, USA 
bank references. Ad 
dress inquiries to: Mr. 
S. Takayama , Presi. 
dent. 

HAKUTO CO., L TO. 
P.O. Box 163 

Nihonbashi, Tokyo, Japan 
Anoclated in USA with P. A. Ona, Inc., 

2.33 llroa dw>" "IYC, Mern~r AFCEA 
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THE OSCILWSCOPI!: AT WORK, by 
A. H- _. R. W. H.UO-, Plallo.. 
•oplaic:al LibraTr, Nno York, N. l'. 
111 pa•e•, 110.00. 

Mr. Hallows has translated this vol
ume from its French counterpart, but 
his many additions and changes ren
der the work more than e mere trans
lation. 

A practical guide to applications of 
the cathode-ray oscilloscope in its 
many areas of use in the electronics 
field , this manual concentrates par
ticularly on the application of the 
oscilloscope in radio and television. 

Following a study of measuring 
electrical magnitudes, the text di~· 
cusses audio·frequency and radio
frequenc y amplifiers. The elements 
of these amplifiers are delineated by 
photographs showing the distor tiom1 
that result from poorly adjusted fre
quencies. 

In the section devoted to oscilla· 
tors, the text illustrates how to deliver 
a voltage at a required frequency 
with minimum distortion. 

The closing chapter is devoted to 
improvements and additions such as 
eliminating the backstroke and using 
an electronic switch. 

Jt is the author's premise that the 
oscilloscope ha" ? reat promise for im-

portant new applications in tht' .- • 
tronics field. 

THE GENEIUTIO."V OF ELECTJ 
CITY BY WIND POWER. br C. I 
Goldi,... P#UUHoplakal Ubrsrr. -'' 
York, N. l'. 313 ~~ $1%.DO. 

In this ag~ of el~trical po"''er. tJ 

possibilities of inexhaustible sourt, 
of energy from which power can i 
generated are being considered 5<: 

ously. This book gives an accon 
of the research and development 
the last few years that have been d 
voted to conquering the wind. 

A discussion of wind- its struC1o; 
and energ)•-is followed by a crit).
of existent wind.driven machin~. 1i 
bulk of the book is devoted to 1 

evaluation of these machines. t 
physics and economics involved. 
determine the expediency of l~hii 
wind in large quantities to genera 
electricity. 

The text points out that in u~ir 
wind as a source of power, the gr~ 
est difficulty is that the network. in 
which the power is fed from ,.;n 
driven machines, must recei"e rl 
power at any time. 

This problem can be O\"etco~, ti 
author concludes, when wind i! CN 

bined with several energy sou~ f· 
maximum power in the generation • 
electricity. 

National Advertising ReprtHntetives 
William C. Copp & Associates 

1475 Broadway, New York 36, N. Y. 35 E. Wecker Or., Chicago I, IR. 
BRyent 9-7550 STat. 2-5795 

INDEX TO ADVERTISERS 
Aut.omalle £1..etric c •.. ,.,-*'.,"'•· r . :11..,, 1 .......... ............... .................... ................ ........................... . ..... . .. ..... .. 
Clenlaad l n1tltote Of lbdlo 'Eltttronle• 

8,...IA•r• Co , ... ; .. ..,. ...... .............. ,.,,.,, ......................... , .. , ..... ...... , •• --+ ••••••• •u•• • ••• ~··· · · · ·· · ·· · •••••••• •••·•· , 

CoUlfto Radio Co • 
.... D. Lyo• Co . ....... ...... ....... .............. ............ .... ...... ........ .. ... ..... ..... .... ........ ...... ........ . ..... ... . 

P . A .. n.,., •. lne: .................. . t•• • ••• H• ...-·· .. ····· ···········'*···--············· ... ···········-.... ······ .... ································· 
'Elrol·MoColloairh . In•. 

B-., JI.Clo"" cit ;4uoc-M1•1 ........ .......... ...... ..... ............ ........ ........................... ....... . , ....... . 
fanuword1 l:tutro nlet Co. 

/ , JI. Jl••li•a. Inc . .......... ........ .. ............................ ...... .............................. . ... .......... ...... .... "'. I 

Ce11..,.•I 'El~trle Co~ Light MUti.rr Eloot ronlu F.orolpmont Dtwb lon 
De C..,.,..o, l,.e ....... ....... u • •• • • • • , .......... ... ... . .. ... . , •••••••• • ._., . ... . ... , . ... . .. .. . .... . . .. , , • • , ,,, . ..... . •••••• • • . ........ t 

Cefterol Rodlo Co. 

K. 11. f/llo,,_lf········ · ··········· ·~············~ ······ · .. ··············• tt••·········-·········•·····""··-··"··--·'"' (,.., 
Bo•m•n Labo•ato ri•. Jne-. 

o.,. B. Mr.,.,. Co., ,,., ......... .. ..................... ......... .................. .. ................... ........ ...... .... .. . 
BD•lteo Alrnoft Co. 

Toot•, C o n• • Bel«ll"""''''"'"'' '''''' '''"'''''''''' ''''""' ' ''''"'"' ' ''"''' ''' ' '''''"''''''''''''''............... . I 

ff)'4'!0ft Ea•tern - lne. I 
L0¥1o K. ,.,.,,., Co ..................... ............... .... ..... , ................ .. .............. ... ...... .... .............. .11. ~ 

hutllato of llodlo 'En11lnHn ' 
lt•yMo,.J Sc.Aoono·PiPr, Atl .. rlll l "I · ···· ···•"••••""''"'"'''' ''''"'"''' ' '''' '''' ''' ' ' '' ''''''''''"' ' '' ''''''""'' 

L8Wl'• Manafeetorl"ll Corp . 
Bldo cit C•"'"· t .. e. ............... .......... ... ........................................... .. .. ..... ...... ........ .. .... ... .. 

Molol'Ola Commr.anh:• t lon• A F.l•d .. on(r,_, lne . 1 

K..U. & ;41"""-• ;4J_,.1utrt11 .. .. ..... ............. ............ ............... ............................ .. ., •....... .. I 

Raalo Co~~'"p',:;j ;:!,,4;:(:*;,7• ,~:~.~~~.~-.~~~-~~~~~~~ .. ~.~~~~~.'.: ................................. ~ .................. 2eJ (~ 
R•dto En~lnwrfn_. L•bot'alorl~•, lne. 

ff.,.,,. IP. Crol. ' "'·· -...... .... .. ................ ...... ...... .. ,. ....... ... .... .. .......... ..... .. ...... . ..... ....... ... ,. l 
R•dto E.llat.lle-f"&"lntt P.rodor u , Lid.,, ,,,..,. ...... . . . . . ..... .. . ............. .... . . ... ... . ........ .. ........ .. , ~ .. ···· ···•·•··· .......... . ,.. I 
B • 1theoa M•nar ... tur-Jn1 Co . 

Do .. ,.A<1e & Coe, 1~ ....... ........... ..... ................................... .......... ................ ...... ..... ...... ~th 1~• 
Sanc&Jno Cenc:1"•to" . 1nc. 

A rlltur R. Mo1p , ltte. , .......... ...... .............. ...... .. ~··········~·; ........... ..... ~ . . ..... .. . . .. . .. ....... ... .... U 
Strombe~·C•rltton Co. 

C/•a•leo L. Rumrill «: Co .• In•..................... ...................................................................... $ 
Tnea ln1trume:nh. tn .. o rpor• t.-d 

Don L . R••t~r·, l h r .. ............... ~ .... ·· ·•····· ..... ,. ......... ..... .............. .............. .. ...... , . ...... ..... -.,_. .. .. t-

SIGNAL, FEBRUARY. iqg 



1 r1z~ Mr/ ~-t / . d 

oAmpere ®ar1ac 
for 350 to 1200 cycle 

nufacturcd to conform with rigid military specifications for 
k, vibration, sail spray and tropicalization, including: 

* High and low temperature lubrication (mil grease) 
* I ridite treated aluminum parts * Fungicidal treatment of all phenolic parts 
* NEW, nickel-plated brush holder 

Operates at any frequency As in other "M" high-
tv.een 350 and 1200 cycles. frequency VARIACS, the M20 
New brush assembly remov- Series features stamped base 

f 
radially for easier acces- and radiator for improved 

lity: has low sp rung weight, shock resistance and protcc-
springs, pigtails to carry lion ; improved heal transfer 

rrcnt, improved heal trans- between coil and base for 
to radiator, limited t ravel. cooler operation. 

type ~~o Varl ac 
l.!.!.!!l.!!1250 to 1200 cyclu 

- 3 .0 
o:l1soro:.1Js 20:0_-::-

_ 26.0 

27 - --
0-11Wl!Q:l35 
319 
169_ 
0.IS!_ohm _ ..-....-=---..-. 
~ 

"VBT·~8~F~·oo;.o,-_____ ~~ ...,..,._,....._ 13 
_ __, ___ C_.._AVIL 

$48.00 
8.00 (add "BB'' to Type No.) 

DIAL 
DfltLUNG 
OIME!fSIDNS 
FOR PANEi. 
MOUHTING 

~R 
1w• 

'-i's 

type M20 Variac " Assemblies 
for 350 to 1200- Cycle Service 

Dial Calibration 
Driving Torque (Oz.-in.) 
Net Wei ht lbs. 
Code Word 

2-Gang 
M20G2 

Uncased 

0·10 
60·120 

26\.$ 
CAVILGANDU 

SI07.00 

3-Gang 
M10G3 

Uncased 

0·10 
90-180 
38~ 

CAVILGANTY 
$155.00 
s 12.00 

1150 York Road. Abonalon. Pa PHILADELPHIA 

8055 131h SI. Silw Sprine. Md. WASHINGTON, D. c . 
i zed b 

1000 N SeNard St LOS ANGELES 31 

® 

Type M20 
VARI AC 

Type M2063 
3·Gang VARIAC 

WI Si ll DIUCT 
Ptice\ ore n•I, fO& Combr1d9e 

or We•t Contord, Mou. 

Google 



WHICH DOES IT BETTER -

CW or PULSE RADAR? 
That's easy-there's a place for both. 

Each technique is essential to the complex radar 
equipment used by the Armed Forces. 

The choice depends upon the result to be achieved. 
But whatever the choice, Raytheon is equipped to 
handle the job because: 

e Raytheon is doing more design and production 
wcrk in both CW and pulse radar than any other 
company in the United States. 

e Raytheon is the world's largest producer of the 
magnetron and klystron tubes used in both CW 

Excellence in Electronics 

and pulse radar. 

Raytheon is applying advanced CW 
radar techniques to radar altimeters, 
speed indica tor radars, navigational 
radars, and in a number of other 
special applications. 

RAYTHEON MANUFACTURING COM .. ANV 
WALTHAM 5 4 . MASSACHUSSTTS 

Google 





TYPICAL DOT PERFORMANCE CURVES 
Po .. ., curvu based on H !I " ' output PO .. er It I KC, 
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OOT- 5 DOT- fl _ , ... io.oooa -

0 DOT 11nlll have been deallfltd for t11n1l1tor appllcatlons 
OlllJ • •• not for vk uum lubt 11rvlct ••rat.. Pt11dlnc 

Conventional miniaturized transistor transformers have inherently poor electrical chai 
istics, perform with insufficient reliability and are woefully inadequate for many applici 
The radical design of the new UTC DOT transistor transformers.provides unprecedented 
handling capacity and reliability, coupled with extremely small size. Twenty·two stock 
cover virtually every transistor application'. Special types can be made to order. 

Hleh Power Ra linr ... up lo 100 limes grealer 
OOT·I has 5% distortion al 100 mw, olher mfr. 5•. at I mw. 

Excellent Response . . twice as good at low end 
00T·3 IS down I db at 200 cycles. Other mfr IS down 4 db. 

low Distortion ... reduced 80°0 
DOT· I shows 3a. d1stort1on where other mfr shows 20° •. 

Hieh El!1ciency ..• up to J0°o better. 
DOT·I has 850 ohm pr1 resistance. 125 ohm sec; other 
mfr. approx. 1200 and 200. 

Moisture Proof . processed to hermetic specs 
DOT units are hermetic sealed compared to 
other mfr open structures 

Ruued ... completely cased 
DOT units can withstand all mechanical stresses 

Anchored leads .. will withstand 10 p0und pull test 
Lead strain completely isolated from coil winding 

Printed Circuit Use .. plastic insulated leads at one end. 
Other variations avillable. 

r,,. 
AIPllClllH 

LtHI .... Mw • 

IDf.1 ln ltr1ta1e 50 

DOT·2 Output 100 

DOT·l Output 100 

DOT-4 Output 100 
DOH Output - 100 
DDT• Output 100 
IOf.7 Input 25 
IDT·I Rtactor 3.5 Hys.-@2 Ma. DC 
IOT·I Output Of d r iV'fr'""'" 100 

IOT·I O Driver 100 

Prl. , .. ,. 
20,000 
30,000 
~ 
600 

1000 
1200 
600 -

1200-
lD,000-

200,000 

10,000 
12.~ 
lD,000 

DOMI 
------------~----'12,500 

10,000 
12,500 

150 CT 
200 er 
300 CT 
400 er 
600 CT 
800 CT 
aoo er 

1070 CT 

Driver 100 

IDT-12 Sln&lt Of PP output 

DOT·ll --sifti1e 0t PP output 

DOT·14 Sln&le or PP output 

iiJ:'i5 - Sln&le 0t PP output 

iiITi Slnale or PP output 

iiif.i1 - Single or PP output 

DOMI Sln&le or PP output 

soo 

500 

500 

~ 

500 

500 

500 

1000 CT 
1330 CT 
1500- CT 
2000 CT 
7500 CT 

lD,000 CT 
DOT·TI Output to lone 500 300 CT 
IOT·20 Outputor~lchiftil011n-e---~ 500 CT 
IOT·21 Output to line- 500 900 CT 
DOT·22 OutpUi'"'lo line 500 t 500 CT 

l.3X ACTUAL SIZE 

Diameter. 
length . 
Weight ... . 

D,C. MU 
I• Prl. 
- .-5 -

.5 
3 
3 

- 3 
3 
3 
2 

s;, , .. 
ll/ 12 .. 

'lfo oz. 

, rt. 
ltH. 

850 

60 

115 

60 
115 

1000 
0 8500 

630 
930 

930 

1 g;,o 
1 

10 11 
lD 

20 

5 43 
5 
4 ~l 
4 

3 5 71 
3.5 

3 lDS 
3 
I 5DS 
1 
7 19 

5 5 31 
4 53 
3 86 

lOCMA shown Is for sln&le ended uu111 (under 5% d1stort1on- IOOMW- lKC) 
any balanced Wllue taken by .SW transistors (under S% Olltort1on- SOOMW- IKC) 

. . for push pull, oc~ 



"Telephones are ubiquitous?" 

"Yes, telephones are ubiquitous" 

Robert Day, the well-known car- There's surely no better way to de- So the next rime something comes 
toonist who drew thjs picture, was a scribe telephones! They're not only in up when you're away from home or 
little afraid there might be some people millions of homes and offices hut just the office, or there's some news you'd 
who wouldn't know what we meant hv about everywhere you go. In stores like to share with someone, just step 
ubiquitous. "It's a pretty big word.'' and at gas stations! At airports, bus up to one of those nearby telephones 
be said. depots and railroad stations! Out-of- and call . 

. «Don't worry," we told him. 'We'll doors! You can save yourself a lot of run-
)ustputina little reminder that thedic- Throughout the country, there are ning around, he a number of places in 
tionary says ubiquitous means 'existing hundreds of thousands of these public a few minutes, and get things settled 
or being everywhere at the same time.'" telephones for your convenience. while they are fresh in your mind. 

W••king logelhe• lo b•ing people logelher, , , Bell Telephone Byotem @ 
Google 
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The gray felt 
belengs ta a 
LEWYT Engineer ••• 
He's been hanging his hat along side those of the military 
for years. And at some pretty important places too. 
Like, M.J.T.'s Lincoln Laboratories, for example. Or the 
Air Force Cambridge Research Center ... or the Signal Corps 
Engineering Laboratory ... or any of the major government 
research centers for that matter. Lewyt engineers have worked: 
with them all in developing the most advanced electronic 
equipment for the military. 

Take Lewyt's Coordinate Data Monitor, for example. 
Working closely with Air Force Personnel and Lincoln 
Laboratories ... Lewyt engineers helped speed the development 
of this complex, urgently needed device ... carried the 
project from idea stage to operating prototype 
IN JUST 7 MONTHS! 

Lewyt's skill and resourcefulness in the application of the 
most advanced electronic techniques are being applied with 
equal success to other projects in Data Processing and 
Data Transmission, UHF and VHF communications, 
Navigation Guidance, Infra-Red and related fields. 
Lewyt Manufacturing Corporation, Long Island City I, N. Y. 

Pictured at left: uwyt's Coordinate Data Monitor, employs new, 
improved techniques tosynchronir.e rotation of PPI display with that 
of remote radar antennas. 
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The proof of any guided missile is its 
performance. Not only is it necessary 
to provide accurate trajectory data in 
order to determine its effectiveness, but 
this must be made immediately available. 

To meet both requirements is the pur
pose of the AN/FJ>S..16 instrumenta
tion radar. This is the first radar 
developed specifically for Range Instru
mentation. It has demonstrated its 

ability to track with accuracy In 
darkness, through clouds-under any 
atmospheric conditions-over extended 
ranges, and to yield data that can be 
reduced almost instantaneously to final 
form. This unit can also be assigned to 
plot performance of missile, satellite, 
drone and other free space moving 
targets. 

In the past, this data has depended upon 

optical devices, triangulation systems 
with long base lines and precision limi
tations, modified radar equipment and 
data reduction methods often requiring 
months for computation. The immediate 
availability of data evaluation provided 
by the AN/FPS-16, now being built by 
RCA under cognizance of the Navy 
Bureau of Aeronautics for all services. 
is a great forward step in Range 
Instrumentation . 

RAOIO CORPORAl'IOll of AMI' RICA 
• 

Defense Electronic Products 

r•c•>~ Camden. N. J . (~oogf ~ 



MODEL RJC 

RECORDER 

• EXPANDED SCALE 
1 mm. = 7 Feet for all Depths 

• PRECISION ECHO TIMING 
less than 1 Fathom Error in any Depth 

• AUTOMATIC SCALE CALIBRATION 
No Zero Readjustment ever Needed 

• PRECISION TIME MARKS PRINTED 
AUTO MA TICAll Y 

• SEAWORTHY 
Over 100,000 Miles of T rock Recorded 

• RECORDING PAPER 
Gives Immediate Permanent Record
No Drying or Developing 

TIMES FACSIMILE CORPORATION 
550 West 58th St., New York 19, N. Y. • •• 1523 L St., N.W., Washington, D. C. 
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Superior Power Resistor Features in a Lo·w Cost 5-Watt Unit 

The new IRC PW-5 Wire Wound Resistor now 
opens up new possibilities for miniaturization and 
cost savings in resistance capacitance filters, radio 
and TV circuits, bridge circuits, attenuator net
works, and many other circuits. With this new 
5-watt resistor, you can now obtain the $Uperior 
insulating and high temperature characteristics as 

found in IRC's famous PW-7 and PW-10 units. 
The PW-5 also offers you the same extra terminal 
security resulting from simultaneous assembly of 
element, leads, and terminal clips in one automatic 
operation. This latest addition means that you 
now can specify IRC for all medium power 
requirements. 

LOOK AT THESE FEATURES 

• PW-5 saves space .. . only %"x~"x11k" 

• PW-5 inttalls easily ... rectangular case with axial 
leads 

INTERNATIONAL RESISTANCE CO. 
D•pt. 542, 401 N. Broad St .. Philo. 8, p., 

Jn ConoJo: lnlernolio,,ol R••i~lonq: Co., Ltd., Toronlo, lltonsoo 

Send bvll•ti11 d o1cribl110 new S·Wott, 7-Wotf, ond IO·We>ll 
Powor Resistors. 

NAME------------------------------------COMPANY ______________________________ __ 

ADDRESS---------------------------------
CITY _______________________ STATE ______ _ 

• PW-5 covers wide range ... from 0.24 ohm to 
3300 ohms 

• PW-5 stands high temperatures ••• operates at 
603 roted load even ot 100° C. ambient 
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Recent Developments 
• 

An address presented to the South Carolina Chapter of the AFCEA 

by Rear Admiral 
H. C. BRUTON, USN 

r. RECTOR OF NAVAL COMMUNICATIONS 

A 1200.foot b.lloon·•uppor+od Antonno, dovolopod 
~y tho Novel R.atadrc:h l dborelory, onable\ effec· *"• con1m11nuie!iOn\ lrom polar lalltudes 1uin9 

low lr.qu<111clts, near 200 \ ilocydes. 

l WOULD LIKE TO DISCUSS BRIEFLY 

some recent developments in com· 
muoications-electronics by or within 
your Navy. 

Stability and other considerations 
delayed the introduction of single 
~ideband techniques into the Fleet 
after the single sideband had already 
proved itself in reliable day-to-day 
u~ in our point-to-point circuit~. 
With improvements in equipment and 
techniques and the need to take the 
fi~al step, the Chief of Naval Oper· 
ations last year established the firm 
polic)' that aU future procurement of 
M/Hf equipment for ships and large 
n.aval aircraft must have a single 
'1deband capability, or be readily 
adaptable to employ single sideband. 
Once the step was taken, all hands 
became enthusiastic about our single 
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sideband conversion program, which 
is aimed particularly at today's needs 
for communications between widely 
dispersed ships and formations of 
the atomic-age Navy. 

Our objective is, fir t, to estal1lish 
a single sideband, single-channel, 
voice capability, and as soon there
after as possible, to utilize this tech· 
nique for multi·channel RATI {Ra
dio Teletype ) and data transmission. 

We now have a limited quantity 
of commercial-type single sideband 
equipment in the Fleet for demonstra· 
tion and special uses. We have an 
approved program for militarized 
single sideband equipment for many 
of our ships, but the equipment for 
this program is not expected to be 
ready for installation for about two 
years. Meanwhile, we expect to keep 

the single sideband technique alive 
in the Fleet, by meeting our most 
critical, immediate needs with the 
procurement of additional, though 
limited quantities, of the best com
mercial equipment available. 

We in the military communications 
business, as with our friends in com· 
mercial communications, are con
stantly looking for new techniques or 
methods by which to give better serv· 
ice. An important recent advance of 
this nature is the application of for
ward scatter techniques to communi· 
cations. This technique, undoubtedly 
familiar to most of you, uses radio 
propagation via .VHF /UHF tropo· 
spheric scatter or VHF ionospheric 
scatter. By this 'means, it has been 
found that extremely reliable com· 
munications can be maintained 

Go ')gk: 
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almost continuously, over distances 
of about 300 to 400 miles from the 
transmitter using tropospheric scat
ter, and from about 600 to 1400 
miles from the transmitter using 
ionospheric scatter techniques. You 
can readily appreciate the military's 
interest. Because of this interest, the 
Joint Communications-Electronics 
Committee of the Joint Chiefs of 
Staff organization (the coordinating 
body for all military communica
tions) has developed and recently 
approved a plan for the military use 
of ionospheric scatter. This plan is 
world-wide in scope, and is com
pletely joint in that it designates in 
specific areas a single military serv· 
ice to provide the circuitry for use 
by all military departments. The 
Navy is charged with the responsi
bility for providing circuitry and 
facilities across the North Atlantic, 
and between the continental U. S. 
and Alaska, 

Frequency Problem• 

The radio frequency considerations 
in regard to scatter communications 
are a problem of some magnitude, 
since, for example, the optimum fre
quency range over which ionospheric 
scatter works is approximately 25 to 
60 mes. A glance at the International 
Frequency Allocation Table will show 
that there are many important exist
ing communication services in this 

frequency band. Another factor com· 
plicating the frequency problem is 
the scatter receiver, which, of neces
sity, must be so constructed as to be 
highly sensitive to bring in the weak 
scatter signal. This makes the circuit 
relatively vulnerable to interference 
in the immediate area surrounding 
the receiver. Still another important 
factor is the high power required at 
the transmitter end of the circuit. 

In spite of these and other difficul
ties, we feel that some provision for 
the use of scatter is a ' 'must," be
cause of its many advantages. 

The possibilities of scatter are such, 
that some day we hope to employ it 
in the Fleet. The adaptation of scat· 
ter techniques to the requirement of 
non-directional transmission is a real 
problem. 

Powerful Tran.,nitter 
1956 marked the year when we 

really got underway with our new 
Very Low Frequency Radio Station 
in Washington County, Maine, the 
most northeasterly county in the 
United States, U,000,000 was ap
propriated in Fiscal Year 1956 to 
buy the transmitter. The site has 
been firmly selected aher a most 
thorough and extensive survey by 
highly competent engineers. About 
3000 acres of land will be required 
for the operational buildings and the 
complex antenna and ground system. 
The antenna is expected to be the 

most efficient type that is possible 
to build within a reasonable dollar. 
limit. 

The Maine transmitter itself mar 
be rated as high as 2000 kilowa~ 
(twice as powerful as the Jim Creel 
transmitter in the State of Washin~· 
ton), and we shall be disappoint~ 
if this new station is not the mo!I 
powerful and effective station of its 
kind in the world. Certainly, it will 
be the world's most powerful Hi-Fi 
amplifier, as it will operate in the 
vicinity of 15,000 cycles, a little high 
for an old fellow like me to hear em 
with its high power. Budgetary and 
other matters permitting, we hope to 
have this station in operation by 
about mid-1960. 

FUlure Planni"8 
Completion of this new station will 

provide the Navy with four high· 
powered VLF stat ions. To cover the 
Western Pacific, we also now operatr 
under lease a medium-powered (250 
K. W. alternator) Japanese VLF tr an~· 
mitter at Y osami, Japan. Our future 
planning provides for a fifth VLF 
station at Guam. 

At the present time, we operate 
these expensive, powerful VLF sta· 
tions on single channel, slow spred 
CW, because, even at their present 
limited capacity, the propagation 
characteristics of VLF frequencies 
provide advantages, particularly for 

Among the m111y problems f1cln9 nenl communicators in the 1ntarc"ic are extreme. high winds, unusual atmospheric conditions, auroril 
phenomene, abundance of snow, end temperatures of 80 de9r111 below xero. 
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naval use, that are unattainable at 
other frequencies. 

We hope that developments now 
underway will soon permit the oper
ation of these stations at teletype
writer speeds, and eventually, on 
multi.channel RATI. When that oc
curs we will be getting a real return 
on our large investment in all of these 
~ations. 

Estenaion oJ Data Tran1miHion 

The Navy is expanding the use of 
data processing and transmission 
ashore, based on our operating ex
perience with electrical transmission 
by wire, of personnel data between 
:'{orfollc:, Virginia, and Washington, 
D. C. Personnel accounting activities 
on both the East Coast and West 
C.ittst """ .1 lrc~ady connected dirc<'tl) 
ro tbl! \Va hington hc11dq11art1~rs h\ 
IJ\l~ni. of puflchc«I c:urrl Lran~ceiver 
~uipmt'nl aud lea. .. cd landline facil· 
1lit:t1. We ore. plonning thr <'X\tmsion 
I thi.i S('"'lc·c·, hv raclio links, l.,, 

major: over!>cas manpower data relay 
bti<m~. \1$1n pl11nn1·d for c11ltmtl11r 

H<tt• 1957 w1d 1958, is the exti'DF.iou 
I dota transmission t o personnel l\C· 

l'1Unti11l rn11d1ir1e iuslallllli(.lns nl all 
N~f1l ui~tricl hcadquarterll, train· 
m~ r~nlN!<, rt"('t'iving rc•ntttrs, mu! 

r lnli.11ius.: couitnartdR in tlie couti· 
1t\'llllll Lnjtcd States. 

D111u trau«mi!<~ion j.., 11~0 beiu11; 

used increasingly by the Navy in 
supply management and operations. 
The Naval Aviation Supply Office in 
Philadelphia is now connected with 
selected supply stocking activities in 
the continental United States, through 
punched card transceiver equipment 
and connecting leased lines. Connec
tions to more supply stocking activ
ities, both continental and overseas, 
are planned. 

It is also through data transmis
sion that control and coordination 
will be exercised over new weapons 
systems and tactical formations of 
the atomic-age Navy afloat. 

New techniques are being devel
oped for shipboard use to transmit 
rapidly from ship to ship, the vast 
quantities of data required for air 
offense and defense, missile control, 
nncl anli-!mlm111rint' warfare. 

i;;~11ifi<'ant Oc>velopt11<' 1lh 
i1• ir·f!<fflwr Commttnicat ion s 

The ) car 19.)6 rcconle<l '\c·vc•rnl 
~ij.!nili<·anl tlt>vdopmt'11ls in w1•uthe1 
r·ommunicntious \\ hic-h have itnprm t'CI 
mankind's dc•ft•n!\t'" n1rnins1 1lw 
11 eal h1!r. Two nf lhc~c dtl\ cloprneut<. 
arc tbe Na,y'M ,\ utomo.tic Weather 
R11Ji11 Station!<, 11rul Trnnso~onde, 
m "Tums-Ocean Suundini;: System.'' 

11w Nav-y 's AultJlnat ic Wealhe-r 
Had io Stat ion c:o1tsi~ls of u f M:· 
ll1111ting huo) nhout thirl)' feet long. 

Equipped with a radio transmitter, 
the buoy is automatically program
med to transmit meteorological infor
mation, consisting of atmospheric 
pressure, air temperature, seawater 
temperature, and wind speed and di
rection, in a pre-determined sequence, 
at intervals of six hours for a period 
of two months, over a range of 
1,000 to 1,200 miles. Although the 
average power of the transmitter is 
only 15 watts, it utilizes pulse tech
niques, providing the equivalent of 
up to 250 watts of radiated power. 

Balloon. Offer An 
Amuier 

The~e radio robots are already 
providing the nation with hurricane 
and other weather information in 
tltl' trnpi1•ul Atlitntic. the CarihLl.'nn 
and the Culf o{ Mexico, whether or 
n11t ships llr<' in the vicinil). Tho!> 
thl' "iavy i!( 11<rn emplo} i11g 1111lu111ali<' 
radio dcvirc.,i to spy on the hurricane 
1•11l't11y, cla\ nml night, in tl1c untionnl 
intae-.t. 

A14 fot Trnnsot-ondc, a quid .. look 
at a map of the Pnt•ific Onmn ~linw;; 
l1unclrc«ls •if tliou11atuls o( '4c1u1u~ 
milc11 without C\'en an island or atoll. 
Tl11:rc i~ nn 111i1rc t:Xt'llpl Ll1e .;;tu in 
\\ hirh to c-.tnlilish ,,·cnther uulpo:;l~ 

or !w ii \\nulcl e•·cm. In rhc ro11ti-
111111tul {luitNI Stale'<, tline nre Mt 
-.tntion., rcpurtin!Z Ut•P<'t nlt11Mphrd1· 

USS ElOOltAOO in arctic waters "talhd" with Navy omottun ot Little America, under the Navy's liberaliz.ed policy permitting lictnMd 
amateurs to man amateur radio stations in 1hip1 on isolated or unu1ual duty. 
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conditions. Yet in the Pacific Ocean, 
the place of origin of the weather for 
the United States, our l!ources of 
information are scant compared to 
what they should be, and to what they 
are going to be, for weather infor
mation is vitally important not only 
to our national defense, but also to 
the economy and well-being of the 
Nation as a whole. 

To Navy meteorologists, balloons 
offered an answer. Early in 1956, 
twenty unusual weather communica
tions balloons were launched from 
Japan, with remarkable results, and 
with them was launched a new sys
tem of weather coverage. 

These forty-foot plastic balloons, 
of a thinness of a cellophane cigar
ette wrapper, carry instrumented gon
dolas over distances of thousands of 
miles, gathering and transmitting 
vital weather information. 

Navy'• Amateur Radio 
Operationa 

The Navy proposes to inaugurate 
the Transosonde system on a regular 
basis. This would provide radio· 
transmitted weather reports from 
about 108 mobile Pacific locations, 
which would compare favorably with 
the 66 stations now located in the 
continental United States. 

Of particular interest to radio 
amateurs are the Navy's Amateur 
Radio Operations. In our Naval Re
serve program, the Naval Reserve 
Training Centers and Electronics Fa
cilities {consisting of 530 activities 
throughout the United States) are all 
active in amateur radio, in addition 
to their regular military training pro
~ram activities. 

Radio Staitona at Antarctica 
Until very recently, amateur oper

ation in Navy ships was prohibited. 
The Navy in 1956 liberalized this 
policy to permit radio amateur sta
tions in some ships that are on iso
lated or unusual duty, provided the 
Commanding Officer desires the sta
tion, that it can be manned by Navy 
personnel who are licensed amateurs, 
and that the station and its operation 
meet all FCC requirements. One of 
the first ships S-O authorized was the 
USS Eldorado, a communications
command ship engaged in Arctic 
Dew Line re-supply operations. Dur
ing this operation Navy amateurs on 
board not only handled considerable 
traffic of a morale nature, but also 
established communications from 
points nearly Pole to Pole. A twenty 
minutes solid contact was established 
between the amateur station on board 
the Eldorado in arctic waters, and 

10 

the Navy-sponsored amateur station 
at Little America in the antarctic. 

We now have two Navy-sponsored 
amateur radio stations at Antarctica 
and others are expected to be estab
lished. 

Amateur• Fill Vacuum 

The Navy has alwa• s reco1mi1ed 
the importance of the ami>teur radio 
operator. He has proved his value 
during floods and other disasters, 
and in national emenrencies when 
the skills of radio amateurs were a 
definite national defense asset. In 
1917 when the United States declared 
war, there were approximately 6000 
radio amateurs, and more than 4-000 
of them rendered valuable service in 
the military forces. During World 
War II, the radio amateurs again 
filled the vast vacuum in our military 
requirements for trained operators 
and technicaJ personnel. 

In the United States thel'e are now 
in excess of 125,000 radio amateurs. 
Many of these are professionals en
gaged commercially or militarily in 
the electronics field. They enjoy 
radio as a hobby, yet often apply 
professionally the knowledge gained 

from their amateur activities. 
Navy encourages its personnel t u • 
ticipate in amateur radio. Many '\ 
shore activities have been autbo1 lt' 
to operate amateur radio stnfi 
and surplus equipment often ha-;, 
provided for this purpose. ~ 
the Navy recognize that the 1 , • 
tunity to construct equipment, t \. • 

ment, and improve operating ab" 
enhances the value to the Navy0: 

participating personnel. 

Propagation Problem. 

Our Naval Research Laborato 
were largely responsible for 
significant developments in comm 
cations·electronics during 1956. 
mention a few, Navy scientists 
\·eloped the SKYHOOK, advanced 
Earth Satel1ite program, and m 
radio contact with the planet Mara; 

Propagation problems found 
the earth's polar regions were . 
motivation for the development 
improved antennas for reliable tT 
mission on frequencies at or near 
kilocycles. As one answer, the N 
Research Laboratory developed 
SKYHOOK, a helium-filled, zeppc:lif. 
type balloon supporting a 1,200 f~ . 

The ic:e·c:old planet Mars emitted enou9h he.t for N1vy scienfim +o pick up the si9n1ls 35 
million miles 1w1y with • dish 1nt enna 50 fHt in diameter. 
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Air·to·air missiles must be guided from the mother plane during that brief interval 
between the closing of the firing switch and the instant the missile locks on its target. 
This is the critical moment when a success or failure depends upon the exactness with 
which computcn in the mother plane direct the missile's flight. This is the moment 
when nothing is as vital to the Jcill as the precision voltage reference system control· 
ling the computers. 

For jobs like these, electronic manufacturers have learned to depend upon Hoff· 
man Semiconductor Zener Reference Diodes. Engineered for use in all types of pre· 
cision power supplies, these amazingly rugged silicon junction components typify the 
continuing leadership of Hoffman in the semiconductor field. 

Hoffman subminiaturc Zener Diodes deliver predictable outputs to ±J eer cent 
over a temperature range from -6s•c to +tso·C-withstand ± ISO vibration, 
IOOG shock and 500 acceleration loads under the severest humidity and altitude 
environments. 

Whether for analog and digi tal computers, missile control, telemetering, limiting, 
dipping, voltage regulation or power supplies where siu, weight and stability are 
critical requirements-Hoffman Semiconductor Zener Diodes are the indispensable 
voltage reference source. 

Hoffman engineers will be glad to supply additional information on request. 

MIFFllU ZHU HFUHCl llUl 
TOdty's most stable volt· 
a1t control dtvlce-avtll· 
able In four basic types 
and a wide variety of 
electrlcal speclflcatrons. 

Jfoff1nan· ~!:~!~2.~"12,uc 1 oR 
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'930 Pitner Avenue, Evanston, Ill . • 3761 South Hill Street, Los Angeles, Calif. 
Formerly National Semiconductor Products· America's leading manufacturer 
of silicon junction solar cells, power rcctilicn, diodes, z.encr reference diodes. 
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antenna. which would enable a ship 
or fixed station to communicate eilec· 
tively from the polar latitudes using 
low frequencies. A balloon-supported 
antenna has also been used by at 
Jeast one shipboard VOA transmitter. 

Radio Contac1 JJ'ith MaT1 

During 1956, the Naval Research 
Laboratory also completed its earth 
satellite model under Project Van· 
guard, and advanced preparations to 
carry communications toward space 
during 1957. The instrumented satel
lite will contain unique communica· 
tions equipment. Project Van guard 
may he expected to awaken more 
interest in space communications 
and sustain it longer among the 
peoples of the earth, than virtually 
any recent, single event. 

Projecting communications beyond 
the aatellite, radio contact with the 
planet Mars was accomplished by 
the Navy in the Fall of 1956. Even 
though Mars is a cold planet, its heat 
alone is responsible for the radiation 
of electromagnetic energy which 
made possible the reception oi the 
planet's radio waves on earth. Mars' 
surface heat is estimated at about 
32 degrees Fahrenheit. Even so, 
the ice-cold planet emitted enough 
heat, and the Navy's dish antenna 
and receiving equipment were suffi· 
ciently sensitive to pick up the 
signals 35,000,000 miles through 
space. Mars' wavelengths measured 
about 3 centimeters. 

Ha:Kll'd1 of Antarctica 

The Navy has been asaigned re· 
sponsibility for providing communi· 
cations at Antarctica, in support of 
the national effort in connection with 
the International Geophysical Year. 
This responsibility includes provision 
of adequate communications for the 
U. S. scientific effort, for all military 
services involved, and for the United 
States press. 

Communications problems of Ant
arctica are complicated by extremely 
high winds, unusual atmospheric con· 
ditions, auroral phenomena, lack of 
conventional grounds, the abundance 
of snow, and, of coune, the human 
element. Temperatures drop to more 
than -80 degrees Fahrenheit. Winds 
often exceed 100 miles per hour. 
Geomagnetic storms occur frequently. 

Atmospheric pr•ssure, eir temperature, se• 
weter temp•r•ture, wind speed end direc
tion, ere transmitted •utometicelly by the 

NHy's new frH·flo.tin9 we•ther buoy. 

Atmospheric moisture is virtually not 
present. 

In the antarctic, it is possible to 
lay bare antenna wire directly on the 
ice, and because of the good insula· 
tion property of ice, to obtain excel· 
lent communications results. But 
because this procedure is hazardous, 
antennas must be elevated on solid 
piling. In holes for the antennae 
poles, a mixture of snow and waler 
instead of concrete or cement is 
poured, with equally effective results. 
ln short, they are using the materials 
at hand. 

One of our unusual propagation 
problems at the South Pole ia due 
lo the fact that the geographical 
South Pole ia situated in a saucer at 
about 9500 feet elevation, whereas 
the surrounding territory rises to a 
polar plateau. 

Our Navy McMurdo Sound sta· 
tion is located directly adjacent to 
Mt. Erebus, an active volcano. Not 
only must we contend with the vol· 
canics of the mountain, but also with 
its mineral content, for this mineral
ized volcano stands between our 
rhombic antennas at McMurdo Sound 
and Radio Balboa, Canal Zone. 

Nationa participating with the 
United States in the antarctic during 
the IGY are cooperating to keep 

Rear Admiral Henry C. Bruton, USN, 11 Nnal Academy p11JU4te; recmed 
a Moster of Science deg-ree from the Um'Yersity of Colifornid, a 1Nril Doctor 
Jegrtt from George Wdshington Uni'Yersity and is now $D'Ymg '" Director, 
Nnol Communications. Admiral Bruton is also First Vice PresiJenJ and 
NotiOfMll Dirtttor of APCEA. Recently he w•s "'411e on hcmorttry member 
of the Y eteron Wireless Operators Auocidtion. 
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radio interference among the several 
international stations at a minimum. 
In this common effort, the United 
States has been allocated four sta· 
tions, and other nations a total of 
seventeen. The nations represented 
in this international cooperative com· 
munications effort, in addition to 
the United States, are Argentina, 
Australia, Belgium, Chile, Franoe. 
Japan, New Zealand, Norway, the 
Union of South Africa. the United 
Kingdom and the USSR. 

An Alternate Ro~ 
In this undertaking, United States 

naval radio frequencies have been 
authorized for use by and for com· 
munications among the U. S. stations 
in the antarctic, for the duration of 
the International Geophysical Year. 
Communications with the United 
States are being conducted by con
tinuous wave (CW) radio-teletype. 
writer, facsimile, and, of course. 
voice. Generally, intercommunica
tions among United States stations 
in the antarctic will be conducted by 
military operators using naval pro
cedure. 

The main communication channel 
between Antarntica and the U. S. is 
a duplex radio-teletypewriter circuit 
between McMurdo Sound and Balboa, 
C. Z., and thence via the Naval Com
munication System. This circuit is 
presently in operation approximately 
5 hours dai1y, being limited by propa· 
gation conditions. During this oper· 
ational period, McMurdo Sound 
transmits all the operational, _ad· 
ministrative and press traffic that bas 
accumulated since the preceding day, 
which at times exceeds 40,000 groups. 

Directional rhombic antennas are 
used on both ends of this circuit 
A 1-KW transmitter is employed at 
McMurdo (the best frequency is 
17 mes this time of the year) . The 
transmitter employed by Balboa. 
where major naval communication 
facilities are available, may have as 
much as 20 KW power output. 

There are usually from six to ten 
correspondents who file press mes· 
sages with McMurdo. All are good 
writers, and the press load seems 
to indicate that some are quite pro· 
lific. 

An alternate route from Antarctica 
to the United States bes been planned, 
via New Zealand and the Pacific 
Island Chain, and is now being 
activated. This route will provide a 
supplemental RATI capability. We 
are bending every effort to provide 
adequate communication& service for 
the important scientific effort of the 
International Geophysical Year. 
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LI F E LINE 

11 • • • - ••• These are the "call letters" of the U. S. Coast Guard. Watching over more than half a million 

square miles of our coastal waters, the rescue record of this famous organization is one of the great air-sea 

sagas of war and peacetime service. Helping to extend the Coast Guard's far-flung !if eline is the Martin 

PSM and the new P5M-2G, providing long-range sea reconnaissance for any emergency. Also, in active 

service with both the Atlantic and Pacific fleets of the U.S. Navy, ten squadrons of this famous seaplane

specially armored for anti-submarine warfare-are in operation today, from Norfolk to the Mediterranean 

and from Washington to the Orient. 

BALTIMORE · C>ENVER ' ORLANC>O 
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Electronic Computing Industries 
OPTIMISM VS. JUDGMENT 

TaE TERM 
0

ELECTRONIC comput
ing" covers a wide range of equip· 
ment. It is med in this article in the 
sense of the large-ecale internally 
programmed digital computers which 
have ~de so many contributions to 
the scientific and business life of the 
country during the past five years. 

The great impetus to this art came 
from the military during World War 
II. The impact of military needs on 
scientific progress is not a new thing. 
It probably began with Archimedes, 
who helped his cousin, the tyrant of 
Syracuse, lo defend the city against 
the Romans in 212 B.C. I quote 
from Plutarch's "Life of Marcellus" 
in this regard. 

"The King prayed him to make 
him some engines, both to assault and 
defend, in all manner of sieges and 
assaults. So Archimedes made him 
many engines, but King Hieron never 
occupied any of them, because he 
reigned the most part of his time in 
peace without any wars." 

Praclical Elecironic Dnice• 
The electronic computing engines 

were con!tructed during World War 
II and some of them made significant 
contributions lo our victory. How· 
ever, it was not really until the end 
of World War II that the general 
purpose electronic computing devices 
began to be delivered. The convic· 
tion of their practicality and the 
faith in the future rested principally 
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by Howard Engstrom 
NATIONAL SECURCTY AGENCY 

among those people who had been 
working in the field for the military 
during the war. The Defense Depart· 
ment in general was convinced of the 
necessity of pursuing research and 
development in this area in the solu· 
tion of military problems. American 
~ndustry in 1946 was, however, not 
so convinced. As a result, in the post· 
war period. many individuals, with 
faith in the future of the field , estab· 
lished small independent companies 
which were financed by the Defense 
Department. Some of the universi
ties, such as Harvard, Princeton, and 
the University of Pennsylvania, also 
carried on research and development 
in the logical structure and compon
ent development in the field. Again 
in these universities the program was 
stimulated essentially by individuals 
who had faith in the future of large
scale computing devices. University 
management was not convinced, and 
in some cases still remain uncon· 
vinced, that the field of logical struc
ture design of computing devices was 
one with proper academic stature. 

ll'• Big Bwine,. 

About 1950 many of the problems, 
with respect to memories, input·out· 
put device& and peripheral equip· 
ment, had been solved so that well 
balanced large·scale computing de· 
vices were put into operation. At this 
point, big business became strongly 
interested in the field. Many of the 

small companies, who had had 1 

difficult financial struggle to keep 
going, were merged with the large 
companies so that in the early 1950'1 
the electronic data processing in· 
dustry achieved a financial stability 
as well as a technical maturity. It ill 
difficult to estimate the phenomenal 
growth of the industry. It is certainly 
true that the present volume of hlisi· 
ness in electronic data handling 
equipment is in excess of one billion 
dollars per year. Speculations as lo 
its ultimate position are difficult but 
certainly, the industry will not reac.h 
a saturation point before expanding 
by, at least, a factor of ten. 

The delivery of many of these 
equipments to industry and Govern· 
ment has opened up a tremendous 
activity in the field of applications. 
The most important aspect of elec· 
Ironic computation in the last several 
years has been precisely in the area 
of a better understanding of the 
value of this equipment in our scien· 
tific and business problems. 

Problem Areait 
Although the industry has achieved 

technical reliability and financial sta· 
bility, there are many areas in which 
serious problems still exist. 

The enthusiasm with which elec· 
tronic data handling and automation 
possibilities have been greeted is 
astonishing. I should not like to 
state categorically that the field has 

(Continued on page 28) 
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EARLY TELETYPEWRITER TELETYPE MODEL 28 PRIITTER 

50 YEARS THAT CHANGED THE PICTURE 
The need for a reliable printing telegraph instrument that 
would provide a typed record of the message for both 
sender and receiver brought the company now known 
as the Teletype Corporation into the picture in 1907. 
From the halting performance of the original page printer 
to the smooth 100 words per minute of today's precision 
equipment has been a major step in communications. 
But today Teletype equipment is often far more than a 
communication instrument. It is a basic element in pro
duction control systems ... its ability to transmit and 
reproduce text and punched tape is harnessed to office 
automation ... it provides a "conveyor system" for chan
neling complex raw data to a computing center thousands 
of miles away-and getting the answers back in a twinkling. 
Indeed, Teletype machines have made many of the dreams 
of 1907 a daily part of today's business world. And the 
horizons widen daily as new dreams occupy our engineers 
and keep our laboratories humming. 
If you would like a copy of our booklet, "The ABC's of 
Teletype Equipment," write to Teletype Corporation, 
Dept. S-3, 4100 Fullerton Ave., Chicago 39, Illinois. 

----1.957 t§~s;(,~ <Wuw 
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Armed Forces Communications and 
Electronics Association 

SALUTES 

TEN YEARS OF NATIONAL MILITARY UNIFICATION 

~er pO 

ACTIVE 

AND 

RESERVE 
FORCES 

armed forces day 
MAY 18, 19 5 7 
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Separationol'ttlete00nd qe i&oontrolled by a coasting time computer dealoned 
and bu It for the Martin Company of Baltimore by Air Associates, lnoorporated. 

The Reevee ln1trument Corpe>rat1on hasdeilgned and is building for Air Assoelates 
the "ac>eedometer" needed for computing tile .seoond-stage coasting time 

as a function of the burn-out 8P!led. Essentially an integrating accelerometer, 
1t provides a continuous record of velocity as the rocket epood builds up 

and f1,1eds this information into the control unit's computer. 

The control unit, after the computed coasting time has elapsed, triggers 
the system. Stage two is separated and stage three gives the satellite the final 

acceleration required for insuring that the satellite circles around the earth. 

Because of its vast e>eperience 1n design of precision gyros and accelerometers, 
Reeves has been assigned the task of developing an important instrument 

for use an one of man's great ventures, Project VANGUARD. 

Seo our Booths 1702-1708, 

l.R.E. SHOW, Now York Coliseum, Morch 18-21 , 1957. 

Ila av as IN. T" UM a H T C 0 RP• A SUISIOIARY OF O'l'NllMICS CO•P. OF llME•ICll , 215 EAST 91'1 ST., NEW YORK 28, N. Y. 
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a progress report on SEAC 

OVER SIX AND A HALF YEARS ACO, 

in May 1950, the National Bureau 
of Standards announced completion 
and successful operation of SEAC, 
Standards Electronic Automatic 
Computer, by the staff of its Elec· 
tronic Computer Laboratory. The 
computer, designed and constructed 
in less than two years, was achieved 
under the sponsorship of the Office 
of Air Comptroller, Department of 
the Air Force, which was pioneering 
in the application of the relatively 
new digital technology to its large
scale problems of logistics and man· 
agement. [Fig. B, Page 20] 

On June 20, 1956, SEAC cele
brated the sixth anniversary of its 
dedication and the completion of over 
six years of productive operation, 
most of which has been on a round
the-clock schedule, The following 
schedule for that day indicates the 
utility and versatility of this system 
which was to have been only an "in
terim installation:" [Fig. A, Page 20] 

Although SEAC was basically de
signed as a high·speed computer for 
scientific problems, which inherently 
have small or moderate input-output 
requirements, the original' system has 
been augmented sufficiently to under
take data-processing problems of the 
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by Margaret R. Fox 
DATA PROCESSING SYSTEMS DIVISION 
NATIONAL BUREAU OF STANDARDS 

type that require a great deal of 
data manipulation and a relatively 
small amount of actual computation. 

The versatility of use as indicated 
by the many types of problems that 
have been solved by SEAC is in keep· 
ing with the original design of the 
system as a nucleus to be expanded 
to meet problem-solving require
ments and to test technological ad· 
vances in the computer field . It ~s 
indeed been a proving ground /or 
new engineering 'echniques and the 
tool on which to try out model prob
lems in massive data processing. 

Army-Sponaored Program 

The story of SEAC is essentially 
the history of the development of 
digital electronic computing ma· 
chines by and for the Government 
following the successful application 
of the ENIAC, Electronic Numerical 
Integrator and Calculator, to Army 
Ordnance ballistics problems. On 
February 1, 1946, an Electronics 
Section was established within the 
Ordnance Development Division of 
the National Bureau of Standards as 
a joint endeavor of the Office of the 
Army Chief of Ordnance and the 
Bureau. The Army-sponsored pro· 

gram for the development of basic 
elements and organs for electronic 
digital computing machines was as
signed. to this section primarily be
cau:e it involved a combination of 
electronic instrumentation and elec
tron tube problems on which work 
was already in progress in connec
tion with the proximity fuze pro· 
gram. In addition, there existed a 
certain amount of technical appre· 
ciation of the fundamental ordnance 
computing problems to be handled 
by such machines and, hence, a gen
eral knowledge and understanding 
of the requirements of the basic ele
ments for such machines. 

The Army Ordnance work pro· 
gram encompassed research and de
velopment on electronic methods and 
means for carrying out, at high 
speeds, complex scientific computa· 
tions, initial efforts were directed to 
the development of memory devices, 
input-output equipment, and conver· 
sion equipment for transducing data 
onto input media and converting 
data from output media into usable 
form, as well as, investigation of the 
basic elements for use in the com· 
puling function. Rapid advances in 
the digital computer art soon reeulted 

(Conlinrud on pa1e 20) 
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WELCOMES 

PHOTO 

DEALERS 

FINISHERS 

EXHIBITORS 

WASHINGTON, D. C. 

SIGNAL magaz.ine welcomes the International Photo
graphic Exposition of 1957, to Washington, D. C. 

From March 22 to 31, more than 200 photographic firms 
throughout the free world will display their newest products 
and techniques that will far surpass in size. scope and con· 
tent any international trade fair ever held in the United 
States. 

More than half a mile of prize-winning photographs from 
many international contests will be exhibited in a huge 
gallery. Photography's contribution to man's progress will 
be reviewed in a 400-foot long epic, which will include 
aspects of industry, photo-journalism, education, medicine, 
and such sciences as radioloity. nuclear research and social 
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Time 
Operating Log for June 20, 1956 
Description of Problem witlt Comments 

0000-0730 1. Radiation diffusion---0 hrs, 30 minutes plus 1 hour down 
time. 

0730-1305 
1305-1323 
1323-1340 
1340-1400 
1400-1420 
1420-1440 
1440-1500 
1500-1510 
1510-1520 
1520-1540 
1540-1600 
1600-1622 
1622-1635 
1635-1640 
1640-1705 
1705-1720 
1720-2400 

Scheduled Maintenance and Engineering-5 hrs. 35 minutes. 
2. Transistor amplifier-18 minutes. 
3. Integral for scattering functions-17 minutes. 
4. Electron penetration-20 minutes. 
5. Collision integrals used in transport theory- 20 minutes. 
6. Research in mathematical geophysics-20 minutes. 
7. Standard deviation- 20 minutes. 

Training period- 10 minutes. 
8. Tables of Coulomb wave functions-10 minutes. 
9. Nuclear scattering- 20 minutes. 

10. Continuation of Problem 1-20 minutes. 
11. Vibrations of a circular disc-22 minutes. 
12. Continued fraction-13 minutes. 
13. Continuation of Problem 2- 5 minutes. 
14. Ray tracing, 11-25 minutes. 
15. Continuation of Problem 2-15 minutes. 
16. L-Shell conversion coefficients-5 hrs., 30 minutes plus 1 

hr., 10 minutes down time. 
Good computation .. . .............................. __ ···-·····-·· 16 hrs. 

2 
15 minutes 
10 Down Time ............. --------·······---········--·-··---·--·-

Scheduled maintenance and engineering ···········--···· 5 35 

20 

00000000000 20~000000000 

00000000000- 00000000000-

09S8.0644&3 00564J15'407-
0000000000Q_ 0004222.JSS~ 
oo•ssssssss 00000000000 
00000000001 OOOOOOOOOQ~1~---
0S813864 S04 01S204J1108-
00000000000 0004S0:<321•-
004763J1,4 S 00000000000 
00000000002 00000000001 
OS9S08872J4 004:<68160~..:i----
00000000000 00047212476-
00475585543 00000000000 
00000000003 00000000001 
OSY75677567 006S70J44&4-
00000000000 00000552661• 
00470174563 0000,0000000 
0000000000• OOOOOOotlOOl 
OSs.75543100 0065'8$56257· 
00000000000 OOOOS313~SS 
00264S65718 obooooooooo 
00000000005 00000000001 
OSS1J641747 0131137610&· 
00000000000 00003$0753&-
oo :<Uri 1200il oooqooooooo 
00000000006 00000000001 
OS>S80731J49 00620465075· 
00000000000 0000842$233• 
00224305344. 00000000000 
00000000001 0000000000 1 
OS.SS02lt6S2 00442278634• 
00000000000 0001042&00$ 
00~131860S4 00000000000 
~oooooooos 000~~01 
~~2146S2 00' 34-
00000000000 00000000000 
Q)0001t4772- 00000000000 
o,ooooooooos 00000000001 

24 hrs. 00 

Figure B 

Thi' il en actuel rePfOduction of the tele
type printed res11lts of the first problem 
IJCCH1fully solved by SEAC end auto· 
greplied by the attendant electronic 1cien-

ti1t end methem1tician1. 

in an cxp1m~1on and reorientation 
of the original program to include 
the design of rudjmentary calculat· 
ing systems. 

Cenaua Computer Sought 
Meanwhile, NBS was entering the 

computer field through another chan· 
nel. In 1945, the Bureau of the Cen· 
sus, with its immense task of sort· 
ing, tabulating and editing cens~ 
data, became convinced that it would 
be practicable to apply an automatic 
electronic digital computing machine. 
similar to ENlAC but more flexible, 
to its large·scale statistical and tabu· 
lation problem; . It requested the 
Science Committee of the Depart
ment of Commerce to evalu.ate the 
potential application of such com· 
puters to the compilation of censu~ 
data and the wider exploitation or 
modern statistical methods in the 
preparation of census reports. The 
National BUieau of Standards w a~ 
called in to advise the Committee and 
the Bureau of the Census concern· 
ing the feasibility of construction of 
an automatic electronic computer 
suitable for the needs of the Bureau 
of the Census in light of the state 
of development of the art. As a re· 
sult, the National Bureau of Stand· 
ards was made respont'ible for the 
selection of a supplier and for the 
technical supervision of the construc
tion of a census computer. At that 
time it did not appear unreasonable 
to expect such a system to be in op
eration by late 1948. 

About the same time, the National 
Bureau of Standards undertook a 
study of GoYernment-wide needs for 
such machjo,ery, and there was estab
lished the Applied Mathematics Ex· 
ecutive Council, on which were repre
sented all interested Government 
agencies. Many of these agencies, 
including lhe Army Map Service, 
Office of A'ir Comptrol1er, Office of 
Naval R~tch, and Air Materiel 
Cornman~, took the lead of the Bu· 
reau of the Census and asked the 
National Bureau of Standards to 
negotiate with suppliers for com· 
puters for their applications. Mean
time, a series of delays occurred, 
partly due to technological trouble!' 
encountered by the contractors in the 
design and construction of these 
"first-of.a-kind" devices and partly 
due to time consumed by such fac· 
tors as security investigations, reso
lution of patent problems. and con-

(Continutd on pagt 22) 
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Comf>'et• """tfple. anem
bly. A a11nionum af common 

tqulp111•nl Is required. 

Standard bulldlng blocks 
a1e used for dm pllfled 

•ai<ltenance. 

RCA Microwave Specialists will be glad to answer any 
questions and help plan your installation. Nation-wide 
~rvices of the RCA Service Company are provided to 
keep entire system operating at its peak. Mail coupon 
for further particulars. 

RADIO CORPORATION 
of AMERICA 

COMMUNICATIONS PRODUCTS 
Camden, N. J. 

Sl&NAl., ~AlCH, 1957 

New RCA Type MV-124 with 

All Channel Units Identical 

and Interchangeable 
Sp1·1·ih1 .dh ,J,. .. jµ11e•I fur 111i1•ro,1a\r u~1· uncl thoroughly fi1•lJ 
tt• .. 11•d, 1111 .. 1w11 HC•\ Channd1n~ ~.quip11w111 prm ide-; com
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S ltu·ki11g :! I rh:i1111d group:.. On" uni t is r<'(jUin•J for each 
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f111 lH tu111• 1·li.1111wJ ... l1elu" l n k1. S1111ulta1w111s-. tran ... mi-. .. ion 
111" 11111111 t h.1111wl- of i11t1,lli~1·111 1 '' 111•1 umpli .. 111.,f ln m111lu
l,11i11g '"l'afllll' .. 111i.c·arriPr-. .. pa•'l'd u11irurml) thmughout lhc 
b,i..1•·h.111d m111lul;1ti11i:: ''"IP111. Channrl-. arc "'Parecl nnc allllh' 
th1· 11th1·1 in 1111' <nailaLle muduluting Land "itlth. 

lo change chaMel ouignmenl, 
1lmply chonge on11 plug·ln cryital. 

CRYSTAL CONTROL auuru high 1lablllly 
end grealer accuracy. For opcrallons tuch 
a1 frequency 1hlfl telegraph and foolmlle 
tran1miulon1, an unu1ually high degree of 
clarity 11 o llained. 

DOUBLE HETERODYNING enable- all cir· 
cuit1 in oil unilt 10 be Identical e•cepl for 
rhe plug·1n cry1lol elemllnl. 

SINGLE SIDEBAND O PERATION enoble1 
each channel to use a minimum of ipec1rum 
>pace. Th1t m"ani leu ob>ol~cence due lo 
poulble congt!lllon ol lhe avolloble micro
wave 1pectrum. 

RCA Microwave .•. performonce·praved In more than o mflflon 
channel mllH of operatfn9 aytl•ma lhrou9havt fhe WO<ld. 

r--------------------------
Radio CorpCll'• tlon of Ameriu 
Ce1111111U1lu tt1111 Prod•cls, ~pt. P-291 l•lldi11f 15-1. C1mdtt1, H. J. 
Please tend me t+te lolett lttoratvro on: 

0 l CA MulHple 11 ChaMellng Equipment 

0 l CA Microwave for we In . •.. ...•.••• , . .. . •• , , •••••••••••. 

Name . . ....... ....... . ... . ... .. ....... Tltle ..•••••.••.• . •.• 

Company ... . .. .... • .. . .............. . .. .. . . ....•...•.•.. .. 

Addreu ..... . .. ............ . . .. .. . •.•.. ... .. .. ........• . .. 

City . •. .. •. ..•.•.••.... •.... Zone .. ..... . • Slote . .....•. • ••.. 

0 Hove repr .. enloHvo conlod me. 

(,onglc 
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A <.oonlrol con~I• .nd Htern•I sel•<tor 
to91th•r with i11put •nd output m•9,.etk 
.. ;,. driv•' were acld•d tQ I~ init1iil 

equipment. 

Both tin9l•-chann1I ond mulH-ch•M•I 
t.-pc. dri ... "'~h•nitmt heY bHn ectded 

•• • II •u11liar-; m mory 

lrn l 1wg111ialio11... Cr•d~ 11lio ln·rc• 
rhing rnpi<lh. and the cr•mhinativn 
of inr.n·n~NI prir~ onrl rJduH;rl ell· 
li\r'O 1 1·~ull1·tl in thc:,J1•d,..io11 for tlw 
\.iti ~111d Hurr•n u 11f Stnmlnrrl!I fir till· 

.Jl·tt.W. .. th .. C'on'-lrur 1i11n of nn "in• 
tcrim" 111.i• hiuc. 

Tn lhl" 111111111 r rrf 1CJ.1H. Liu ur~t·nt 
noctl of the or J( I' uf \ ir ( ( tnj'l r111lrr 

for 11 c.t>mpuh.r, lln \\ hid1 111.tthcm.iti 
cal investigations of techniques for 
solving large logistics programming 
problems could be performed, led to 
a crash program of development and 
construction at NBS. By this time, 
the Bureau was engrossed in an ex· 
tensive and expanding consulting 
and advisory service, a joint activity 
of the Applied Mathematics and Elec
tronics Divisions which was based 
on a broad program of research, de· 
velopment, construction, procure· 
ment, and eventually testing and 
evaluating high-speed automatic digi
tal electronic computers. 

In order to expedite the physical 
realization of a minimum computing 
installation to serve the OAC's needs 
until more complete systems were 
commercially available, it was de
cided to utilize the EDVAC, Elec
tronic Discrete Variable Automatic 
Computer, design insofar as prac· 
ticable. The staff charged with the 
design a nd construction of the new 
computer had been closely associated 
with the evolution of the EDVAC, 
and engaged in the design and con
struction of the input-output and 
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1111\ilian c11ui111uc11l 111 1'<1111plt'lc ti ... 
in11tnllation .ii \lwnlr1•n Pru\ in~ 
';rnunti. n1e 1.i11 .. ir. n•lll.'t'pl ~ 1~ l•r 

pr1n iJr 1 flr":<iJ.11· minimum m.1l'hit1t· 
<a pat.le 11{ lu.1J11lli111t c,.rtai11 iinp•ll • 
lrrnt 1·111 .. ~•·- ,,f 111athc111ritkol pwli· 
l<·nc- that ar1· n::Hlih ... 11h 11lrl1• 1>, th1• 
rligitnl l) pc of mschiul't.. 

\~ it l1to"!'l\111t' inrtt·a .. in~f\ •tp('llf 

c11l that 1io oth1..r 1,;quipnic11t ~uuld 
become available for several years, 
the machine was planned and con
structed as a nucleus to which im· 
provements and sub-assemblies could 
be added to increase its problem· 
solving capabilities in accordance 
with future requirements. In addi
tion, it was destined to be used as an 
engineering proving ground for 
evaluating new computer components 
and techniques. 

Design and Function 
Design of the SEAC was begun in 

June 1948, and construction got un
der way early in 1949. Its function 
was like the other large-scale auto
matic machines then in development, 
having sections which carry out the 
four basic functions of input-output, 
memory, arithmetic and control. 
Purposely, the design was kept sim
ple, and 1 :-~ list of basic operations 
was kept as short as possible. The 
internal memory, based on a design 
of the Moore School of Engineering 
nnd built under contract to specifica
tions developed at NBS, consisted of 
mercury relay lines with associated 

n.·i·i" ul11t~1111 ii1H1J1lificr- an1) Jrta 

rli~triitutin~ and ... ,.ll'Ctlnn circutl! 
1 11mhlr of <:lorin~ 512 l :i 0J.ir1an-di~ I 
\v•HCl!f. 11r l'i;?l11 ~ rml"- ln linr. 

1 h~ origin.ii ins1i11lutio11 consllit 
c•f alw cu111puln p11 pt.·r. opcrutins 
it l1a~i1· r 'fll' litiun rnlt• of r•nt• r~ 
I \ dt·: th~ ,}('1111'<1 i\: 1Uttl11Ur~. D nJ nu 
.,J ~l'\ h11.1rd fo1 din'<:'t input ; •m 
Ld d y }>t: }>I llllt:r fo r Jirect o utput. 
Punched paper tape was used t o pro· 
vide indirect operation. Both num· 
bers and instructions were represent
ed by hexadecimal notation ( base 
16) . Seven basic orders-addition, 
subtraction, multiplication, division, 
comparison, logical transfer, and in· 
put-output control- were chosen as 
a result of a study which indicated 
they were the minimum convenient 
fo r solving most of the problems then 
anticipated. 

E:cptuuion and lmprOtJemenl 

Almost before the first real prob· 
lem, skew ray calculations in optics, 
was solved by SEAC on May 9, 1950. 
work was under way to expand the 
installation, and several units have 
been incorporated in the system. The 
first major improvement was the ad· 
dition of a high-speed electrostatic 
memory which holds 512 words 
stored on 45 Williams tubes, effec· 
lively doubling the memory size. All 
45 tubes simultaneously supply the 
computer with 45 binary digits i11 
parallel with average access time of 

(Con tinued on paBe 24) 
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an integral part 

of Burroughs 

responsibility for 

computation in SAGE 

Burroughs 
The Foremost Name 

in Computation 

For its vital computation phase of SAGE (continental air 
defense system) Burroughs responsibility to the Air Force 
begins with research ... extends through engineering, 
development, p roduction, testing, and installa tion . .. and 
includes essential fleld training, service and engineering. 

Resident teams of Burroughs Military Field servicemen ore 
assigne d to each SAGE site. These specialists install and con
tinually test each computer, executing fleld service functions 
through intimate knowledge of the equipment. 

Already, scores of Burroughs specialists ore on Military 
Field Service duty at home and obrood, wherever they ore 
required to service complicated equipment. 

This is another demonstration of Burroughs complete 
systems responsibility for numerous Armed Forces projects 
embracing instrumentation, control systems, communications, 
electronic computers, data processing. 

In the areas of our proved capabilities, we welcome 
further inquiries. Call, write or wire Defense Contract Organi
zation, Burroughs Corporation, Detroit 32, Michigan. 

INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 
Burroughs Corporation plants In Detroit and Plymouth, Michigan 

Burroughs Research Center, Paoli, Pennsylvania 
ElectroData Division, Pasadena, California 

Control Instrument Company, Brooklyn, N. Y. 
Bectronlc Instruments Division, Philadelphia, Pennsylvania 

Electronic Tube Division, Plalnfleld, N. J, 
The Todd Company, Inc., Rochester, N. Y. 

Military Fleld Service Division, Philadelphia, Pa. 

Looking to continuing expansion, Burroughs Invites Inquiries from qualified engineers. 



12 microseconds. Although SEAC is 
a serial machine in all other respecl8, 
provision was made in the original 
design for the use of both serial and 
parallel types of memory. Conver· 
sion of the word form from serial to 
parallel, and vice versa, is accom· 
plished by means of a shift register 
with a special flexible control. 

The original input-output devices 
were modified teletype equipment. 
The input was fed from either a tape 
reader or keyboard, and the output 
sent to either a printer or tape punch. 
Magnetic wire and magnetic tape 
units have been added to increase the 
speed of the computer on problems 
requiring considerable input-output 
or auxiliary memory capacity. An 
external selector capable of selecting 
under computer control any of ten 
different input-output unite is also 
available. [Fig. l] 

Another major change permits the 
operator a choice between two modes 
of operation, the four·address and 
the added feature of three-address, 
by merely throwing a few switches 
on the control. The main distinction 
between four· and three • address 
modes of operation is in the method 
by which the instruction sequencing 
is indicated. Jn the three-address 
system, however, a special automatic 
"floating address" feature was in· 
eluded, aimed at shortening and aim· 
plifying the work of the programmer 
by permitting him to utilize stand
ard routines or lists of instructions 
which have already been compiled 
for carrying out certain freq uently 
used operations. 

Early in 1956 the Williams mem
ory was modified and improved t-0 
store 1,024 words, which, with the 
512-word acoustic memory, has made 
a total of 1,536 words available for 
the past six months. Latest addition 
to the installation was the NBS Card 
Transcriber which went into regular 
operation in July. The equipment 
reads standard 80·column cards at a 
rate of 200 per minute and converts 
the data to a four· or six-bit binary 
code on magnetic wire for direct in
put or temporary storage as a mag· 
netic recording. [Fig. 2) 

Some measure of the expansion of 
the SEAC through engineering im· 
provements can be made by com· 
paring the original number of vacu· 
um tubes and germanium diodes 
with the present number. In the 
original installation there were ap· 
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proximately 750 tubes and 10,500 
diodes; in the present SEAC there 
are about 1,300 tubes and 16,000 
diodes. 

An unplanned event that inter· 
rupted the usual schedule occurred 
late in 1954. SEAC and the entire 
laboratory, of which it was a focal 
point, were transferred from their 
original site to a building about a 
block away. To move any computing 
installation is a major engineering 
accomplishment, but to move an es· 

eration was resumed on February 21, 
just three months from the day that 
it was deactivated. Demand for com· 
puting time continued to increa..<e 
and scheduled round-the-clock opera· 
tion was reinitiated late in February. 

In the more than six years that 
SEAC has been in operation, its work 
loads in computation have been 
many and varied. Jn spite of a con
siderable amount of time being 
utilized b)' the engineering work as· 
sociated with the expansion o f SEAC 

Fig. I, left: Inscriber: punched paper tape to me9n1tic wire converter. 

Fig. 2, right: Trtnlcriber: p11nched ~rd t o magnetic wire converter. 

sentially experimental laboratory mod· 
el which, somewhat like Topsy, had 
just "growed," required careful pre· 
planning and preparation. However, 
it did present an opportunity to gen· 
erally improve its physical layout and 
connections. On November 21, 1954, 
SEAC was shut down and the entire 
installation moved to the newly pre
pared site. By the end of December, 
all the signal leads had been con· 
nected and the signals were being 
checked out 

High Efficiency Quota 

Debugging had progressed so well 
that the first engineering test routines 
were run on January 7, 1955, and on 
January 22, scheduled computation 
was resumed for evening and early 
morning shifts. Full three·shift op· 

and the trial of new techniques, ap· 
proximately 19,200 hours of sched· 
uled computation time have been 
logged through November 9, 1956, 
with an average efficiency of about 
75%, the total good time over the 
total scheduled time. It may he of 
inten~st to note that efficiency so far 
in fiscal year, 1957, has averaged 
84 per cent. 

Conlriblltion to the A.ir Force 

Fundamentally, SEA C's very beini! 
was a rei;ult of its anticipated sen·irr 
to the Office of Air Comptroller, 
U. S. Air Force, in the application 
of scientific methods to managemenl. 
Their basic problem was to constru<'I 
a "mathematical model" of Air 
Force operations consisting of ~~ 
of equations which spell out the re-
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lationship of all Air force activities 
to national military objectives and 
the requirements of every Air Force 
activity for personnel, supplies, 
equipment and facilities of all kinds. 
The computational load was so great, 
however, that it took months with 
conventional computing equipment 
to compute programs and require
ments data. SEAC, which is capable 
of adding 4,000 13-decimal-digit 
numbers per second or performing 
400 long divisions of such numbers 
per second, contributed immeasur· 
ably to reducing this time lag so that 
hudget and program could be kept 
more reasonably consistent. 

:fuiating the Atomic Energy 
Commulion 

.\ second major contribution to the 
~ience and security of our country 
was made b)' SEAC in performing 
imPortant calculations necessary to 
the development of the H-bomb by 
the Atomic Energy Commission. A 
representative sampling of problems 
ptrformed in its sixth year of opera
tion includes the following: For the 
Department of Defense and the AEC, 
problems have been undertaken in 
radiation diffusion, award of pro· 
curement contracts by linear pro· 
gramming, integrals involved in au· 
personic flutter, heat convection, 
complete degradation in the neutron, 
reflex klystron efficiency, missile tra· 
jectory, dynamic behavior of air· 
crah structures, molecular vibration, 
and many others. The Bureau has 
operated SEAC as an NBS facility 
since Janua1')' 1954 when the Air 
Force formally transferred its entire 
accountability to them. Problems in 
meteorology, thermodynamics, op· 
tics, air-<:onditioning, numerical anal· 
)sis, crystal structure, thermal 
Sll'tSses, temperature and compressi
bility properties of air, and others 
loo numerous to mention, have been 
soh·,d for the technical divisions. 

Promi1ing Future 
One of the most interesting cur· 

rently proposed uses is to have SEAC 
perform some of the tedious work of 
designing and developing scientific 
compll~rs and data processors. Other 
studies are being undertaken to have 
SEAC do automatic coding. The fu. 
lure of SEAC, probably the oldest 
general-purpose automatic digital 
computer io the country, looks very 
promising in spite of its length of 
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service and the expanding state of 
the art. 

In the general data-processing 
field, SEAC has recently been used 
to demonstrate the feasibility of at 
least three unusual and interesting 
problems. A study was initiated for 
the Public Housing Agency in which 
SEAC was used to explore the feasi
bility of using automatic data proc· 
essing equipment to check the re· 
ports of eligibility of occupants of 
the 400,000 units of low-rent housing 
under PHA jurisdiction. These re· 
ports, which contain a great volume 
of statistical data, are submitted an· 
nually, and must be checked for in
ternal consistency and then audited 
for compliance with the rules and 
regulations governing occupancy. 
E rroneous and missing data results 
in correspondence to the field for 
correction before the reports are sub· 
mitted to Statistical T abuJation for 
preparation of the various requisite 
reports. The editing task has been 
succe!!6fully tried out on SEAC, and 
the automatic checking o{ the raw 

data to produce corrections, corre
spondence and the desired tabular re· 
ports is now being programmed. 

A CooperaUtJe Project 
Under a cooperative project with 

the Patent Office aimed at ultimate 
mechanization of patent searching, 
a general-purpose topological search 
routine was prepared and success· 
fully demonstrated using SEAC to 
search through the encoded data on 
250 chemical compounds in response 
to coded questions. The data file was 
transcribed on magnetic tape and 
then subjected to a data-checking 
routine which eliminated compounds 
with data errors in coding or punch
ing. When a question of the presence 
of certain specified elements was 
posed to the remaining file of 208 
compounds, the routine caused 
SEAC to search each compound in 
turn for all combinations of the 
specified e]ements. Whenever such a 
pattern was found, the patent page 
and line numbers were automatically 
printed out. 

(Continued on pqe 50) 

1957 AFCEA Convention & Exhibits 
Plan note •••• don't dela" 

Washington, D. C. - May 20, 21 and 22 
Slteraton-Parlc Hotel 

Program & Exhibits 
All at tlte Siter.ton-Parle 

Sessions 
Top-level coveraie It-om lndurtry and Government 

Objective: To top all eonvendons 
Plans include: 

Lunclteons & Receptions: The Best. 
Exltihiti: The latest and excellently arransed. 
Tours: Points of interest to be remembered. 
Banquet: Top-fli•ht speaker and real get-together. 

Plan to brint your lamily. Tltey will enjoy tlte Nation'• 
Capital. 
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THE IMPACT OF MILITARY REQUIREMENTS 
on ELECTRONIC DEVELOPMENTS 

THE MOST OUTSTANDING develop
ment during the past year by the 
Army is its general acceptance and 
broad application of electronic data 
processing equipments [EDP]. These 
devices had, heretofore, been con
sidered for computers in fue-control 
systems and a relatively few other 
applications. Today our military 
supply system operating on a world
wide basis is becoming dependent on 
the successful and reliable applica
tion of this equipment. The horizons 
for its eventual application seem un
limited and far-reaching. 

Military Can Take No Chancea 

I have just learned that a big de
partment store in Cleveland has an 
electronic computing system which 
will perform the most phenomenal 
things. When a customer buys "X" 
items, the salesman records the sale 
on the cash register, indicating 
whether it is cash o.r charge plus 
other essential data; the stock con
trol room automatically debits the 
inventory by stock number; at the 
billing office the customer's account 
is charged, and periodically, inven
tory and billing strike a total. The 
only manual operation is to put the 
requisitions or hills in the mail box. 
Now in a big sto.re, there are many 
cash registers and considering that 
these all feed into one central com· 
puter, this becomes a truly outstand· 
ing and understandable machine. 

Let us assume that one transistor 
iA this EDP equipment gets tired and 
instead of printing "one" ten con· 
secutive times, slips a gear and only 
prints ' 'one" nine times. The results 
might favor the store or the cus
tomer. There obviously would be 
many complaints when the bills were 
received but no one would be hurt 
phyJically. 
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By Col. Richard J. Meyer 
Chief, Research and Development Division 

Office of the Chief Signal Officer 

Consider, now, a missile--a mis
sile of which we have produced thou
sands and upon the accurate perfor
mance of which the defense of our 
country is dependent. 

Word c-0mes from the computer in· 
herent to the weapons system, of 
which this missile is a part, that a 
hostile target is within range. The 
missile is fired but New York City is 
splattered. Why? Because the com· 
puter threw nine instead of ten 
"ones" and the missile, accepting the 
erroneous data, missed its target. In 
this case an unreliable component 
can mean our destruction. In a weap· 
ons system comprising a mechanical· 
electronic complex, every component 
mu.st be reliable. 

The foregoing comments were in
troduced merely to stress the point 
that the military can take no chances. 
The military must have reliable com
ponents and the requirements for re
liability are most Tigid. 

In the department store, the en
vironment is, for practical purposes, 
constant. Consider the problems the 
military face: temperatures from 
-80 degrees F. to + 165 degrees F., 
or higher; pressure from normal at
mospheric to, in the case of missiles, 
unknown; acceleration from 0 to 
40,000 g's; contamination from pure 
air to intense neutron and gamma 
radiations ; vibration of widely vary· 
ing frequency and amplitude. These 
are the military problems. 

In spite of these exacting com· 
plexities, let us now consider the 
progress, trend, and future promise 
of electronic components in general 
but with specific attention to the 
transistor. 

From the announcement of the dis· 
covery of the transistor in June of 
1948, progress in the electronic field 
in the military ha11 been phenomenal. 

No sooner does the military decide 
to employ a transistor in circuit a, 
than someone in industry announces 
a better transistor for the same cir· 
cuit or another to replace the tube 
still being used in circuit b. The re· 
sult-not chaos but procrastination 
and ultimate delay. Why? Because 
industries' engineers and the militan· 
-proud of their professional stand· 
ing-<io not wish to be in the posi
tion of designing obsolescent equip
ment. Furthermore, eager to lead the 
field, they quickly realize that with 
this latest transistor which industrr 
just announced they can do many 
more things for the same price, con· 
sidering size and weight only, than 
was initially predicted. This might 
b.ring them an added laurel. Saying 
it another way, progress in solid state 
devices has been so rapid that design 
engineers cannot keep up with the 
component development. So many 
new and intriguing components have 
recently become available that en
gineers are like children at Christma~ 
- they don't know which toy to pick 
up first. 

Nevertheless, the Army, as a mat· 
ter of policy, has been in the process 
of transistorizing each equipment for 

. which this is feasible. In fact, for 
combat area use (for receivers and 
low power transmitters up to 70 
megacycles frequency) the policy has 
been not to use vacuum tubes if 
transistors can do the job. 

Much Time ls Required. 

At the present time the Army has 
only one completely transistorized 
equipment in actual production. It 
must be realized that five to seven 
years are usually required for experi· 
mental breadboard model$ to reach 
the production phase. There are 12 

(Continued 011 page 28) 
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Tl PROGRESS REP . ORT ON MILITARY TRANSISTORS 

FIRST 
silicon 

transistors 
• meeting 

l~IJ~\f\' 

For reliability under extreme conditions .. . 
design with Tl's military silicon transistors .. . 
built to give you high gain in small signal appli
cations at temperatures up to 150°C. Made to 
the stringent requirements of MIL-T-19112A 
(SHIPS), MIL-T-19502 (SHIPS ), and MIL-T-
19504 (SHIPS) - these welded case, grown junc
tion devices furnish the tremendous savings in 
weight, space, and power you expect from tran-

sistorization ... plus close parameter control 
that permits you to design your circuits with 
confidence. 

All 20 Texas Instruments silicon transistor types 
have proved themselves in military use. First and 
largest producer of silicon transistors, TI is the 
country's major supplier of high temperature 
transistors to industry for use in military and 
commercial equipment. 

degradation rate tests for Tl's USN-2N117, USN-2N118, and USN-2N119 

teat condition duration end point at 25°C 

lead fetiaue three 90-degree arcs 
' 

no broken l~ds 
vibration 100 to 1000 cps at 10 G 3 cycles, each x, y, and z plane ,. 

lco - 2µA maximum at SV 
vibration fetiaue 60 cps at 10 G 32 hours, each x, y, and z plane hob - 2µmhos maxim11m 
shock 40 G, 11 milliseconds 3 shocks, each x, y, and z plane htb - -0.88 minimum 
tempera tu re cycle -55°C to +1so0 c 10 cycles ~ (USN·2Nll7) 

moisture resistance MIL·STD-202 240 hoors htb - -0.94 minimum 
(USN·2Nll8) 

life, intermittent operation Pc - 150 mW, V c - 'JIJV 1000 ho11rs, accum11lated htb - -0.97 minimum operatina time (USN-2Nll9) " life, s!Oleae 150° C, ambient 1000 hOYI'$ . no mechanical defects salt spray MIL-STD·202 SO hours interfering with operation 

"Visit Our Booths (No. 2816 to 2820) at the 1957 I.R.E. Show, New York" 

LOOK TO Tl FOR: SILICON HF, MEDIUM POWEi, POWEi, AND SMALL SIGNAL TUNSISTOIS 
SILICON DIODES AND REOIFIERS • GERMANIUM VHF, POWEi, RADIO, AND GENWL PUIPOSE TUNSISTOIS ' 

pioneer producer of 
silicon transistors 
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Electronic Computing lndu&tries 
(Contirnud from pa1e 14) 

been much oversold, but I do think 
the over optiminn of engineers and 
scientists, in connection with the 
field, is a definite fact This optimism 
causes serious complications. If an in
dustry or the Department of Defense 
relies upon estimates of delivery and 
performance which are made by engi· 
neers, they must have some degree 
of confidence in the technical and 
financial judgment involved. There 
have been too many cases of long 
delays in the delivery of vital equip· 
ment on time, even though it may 
operate at only one-half the speed 
which may he technically feasible. 

Engineering Manpower 
Another aspect of the industry 

which should be considered rather 
seriously is that of engineering man
power. On the basis of scientific 
optimism, the Defense Department 
is pursuing many projects in elec
tronic computing. These projects re
sult in many contracts with private 
industry. The usual procedure follow
ing the award of one of these major 
contracts is for any industry to pros· 

Impact of Military Requirements 
on Electronic Developments 

(Cont(nu.ed from fXlle 26) 

equipments now in the pre-produc
tion or service test stage. It is ex· 
pected that when these models go 
into production-in approximately 
two yeare--five million transistors 
will be used for the initial produc· 
lion. In addition, 59 equipments are 
now in varying stages of development 
and will probably be in a production 
status in three to five years. One 
can guess that they will probably 
utilize 100,000,000 transistors. An 
estimate as to the number of trans
sistors the Army will eventually use 
is very much dependent upon the 
world situation, appropriations from 
Congress, and the state of the tran· 
sistor and component art. However, 
if one uses the present pTogyams as 
a criterion, the quantities of tran
sistors for use in military equipments 
is still exponentially increasing. In 
the event of partial mobilization simi· 
lar to the Korean conflict, the ex
pected use would be 10,000,000 tran· 
siston just for portable radio equip· 
ment, such as the Walkie-Talkie. 

The most promising developments 
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elyte engineering personnel from its 
competitors. As a result there is an 
inflationary spiral of salaries for 
engineering and scientific personnel. 
It may be well to say that a man is 
worthy of his hire. I do not subscribe 
completely to this point of view. lt 
is within the power of technical 
people to assist in rectifying the situ
ation, and thereby avoid the loss of 
a great deal of dignity in participat· 
ing so actively in this mad scramble 
for personnel. Proper action on their 
part will provide tremendous assist
ance to the national defense in assess· 
ing proposed employment changes, 
not only on the basis of salary, but 
on the basis of the technical merit of 
the projects concerned and the poten· 
tial achievement in a technical sense. 
It is certainly their responsibility to 
see that our industrial and defense 
program is on a sound basis. 

These criticisms of over-optimism 
and personnel instability are not de
signed to detract tremendously from 
the achievement of technical people 
over the past ten years in the crea
tion of a tremendous industry which 
is one of the important elements of 
our national defense. There are many 

for immediate transistor application 
are in the fields of carrier, switching 
equipments, and computers where 
large quantities of these devices will 
be utilized in single equipments. 
However, many transistors will be 
used in power supplies, short range 
portable radio sets, portable tele
vision cameras, facsimile equipments, 
beacons, etc. In addition, the Ord· 
nance Corps is making maximum 
utilization of transistors in their mis
sile programs now under active de
velopment. 

Improvement of Tech.n.ique 

The transistor will, without a 
doubt, be one of the princfpal com· 
ponents for automatic assembly and 
printed circuit techniques. Work is 
still needed in the automation field 
to improve the technique for utiliza
tion of transistors. It eeems that the 
transistor ia too small for automatic 
assembly processes now in use and 
that the package, of which it is a part, 
has been designed larger than is 
necessary. 

Since the advent of the transistor 
in 1948, the Army Signal Corps has 

excellent achievements 
witness to the continued dyna 
vance in the art as well as the 
try. However, the soundneS8 of 
position in American economic 
is clearly dependent upon per. 
integrity. Therefore, more att 
should be given to the two 
made with respect to depend 
in the matter of prediction 
achievements fo regard to 
money and engineering manpo 

Participation in Fun.da 
Problem. 

The great German novelist, Tho 
Mann, once said, "What perp 
the world is disparity between 
swiftness of the spirit and the 
mense unwieldiness, sluggish 
inertia, permanence of matter." 

As far as the arts with which ' 
are concerned, this statement 
well be reversed. We have devel · 
computing equipment of tremend 
speed and capacity and what 
plexes the industry and the De 
ment of Defense is the sluggis 
of the human spirit in particip 
in their fundamental problems. 

heen a leader in all the programs 
couraging and expanding the tr 
sistor art. In the past fiscal y 
about $15,000,000 was contracted 
with major transistor manufacturers 
for feasibility studies, development 
of diffusion type transistors, and re
search in solid state devices. 

Listed below are a few of the items 
currently in development and an in
dication of the quantity of transistors 
the Army expects to use per item: 
Multiple Target Coordinate Data 

Set --- -----·-········-··················- 300 
Single Target Coordinate Data 

Set ····-----······· ..... ·····-········-·-- 235 
Teletypewriter Set, Electronic ... 345 
Frequency Meter ··-------····-· 98 
Central Office Switchboard, 

Automatic -·························· .. 4..'iOO 
Converter, Digital Data .. ,........ 110 
Switching Center, Teletype-

writer ···- ·-··························-· 2000 
In this short discussion, an attempt 

has been made to indicate the Anny's 
need for reliability of electronic com
ponents, the trend of its electronic de
velopment program, and the impact 
of military requirements in the nu
clear age on electronics developmenL 

SIGNAL. MARCH, 1957 



Dt .• J.E. Barkley, dirt't~tor o( research, tnkc.'i n rending in the diuk tunnel durin~ i;tudy of 
lH'infnt.rt'd technique~ hein.-: N>ndurtcd by the Mech.anical Division or General Mills. 

What else can infrared do 1 
Infrared detection devices have become 
almost commonplace. These invisible 
raY!' are now used in photography and 
"!Vera! other industrial and military 
applications. But the full capabilities of 
infrared have not yet been determined. 
Dr. Barkley and his staff, working 
from an extensive background in cur
rent uaea of infrared, are researching 
aevera} poesible applications right now. 

Theae studies in basic infrared tech-

nolo1y represent but a single phase of 
General Mills' over-all program of ad
vanced exploration in theoretical and 
developmental physics, electronics and 
mechanical design. 

Findings in this "re8etJl'Ch for tomor
row" are being translated resrulariy into 
practical applications for inilu.atrlal and 
military use today. If you have produ.ct 
or prodiu:tion problems, you can pro{U 
from tJiese applications, and from our 
high-level prodiu:tion facilities. 

ta Send fo,. p,.oductlon Facta New booklet ahowa our facilities, 
names our customel'll- introduces you to on time, preciaion manu
facturing. Write Mechanical Division, Dept. SG-3, General Mills, 
1620 Central Ave. N. E., Minneapolis, Minn. 

MECHANICAL DIVISION 
CREATIVE RESEARCH AND DEVELOPMENT + PRECISION ENOINEER/N(J ANO PRODUCTION 
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CAN YOU BENEFIT FROM HIS 
SKILL AND EXPERIENCE? 

Skilled craftamen, who are as proud 
of the preciaion producta they pro
duce aa they are of the highly spe
cialized machines they use, work 
with exacting care which comes only 
&om many years of experience. Masa 
production and on time delivery o( 
electro-mechanical and mechanical 
devioee is routine at General Mills. 

General • Mtlls 

Googl<.: 
29 



The Part Played by Training 
• the Story 1n of ELECTRONICS 

WHEN YOU THINK OF THE STORY 
of Electronics and its related indus
trial development your natural tend
ency is, perhaps, to think of the ma· 
jor inventions and discoveries, and 
of the men who invented or discov
ered them. Such a list might include 
Benjamin Franklin and his kite, 
Thomas Edison and the "Edison Ef. 
feet '' as well as his carbon filament, 
Marconi and his fir.it successful trans
oceanic wireless, or DeForest and his 
triode vacuum tube; all these in the 
line of early discoveries and inven
tions. Or if you think of military 
communications, you probahly think 
of Admiral Hooper, the ''father" of 
Navy Radio, and General George 0 . 
Squire who, because of his visionary 
"wired wirele~s,'' might be called the 
"father" of Army Communications. 
Or if you are in the industrial field, 
you might think of Allen DuMont 
and his promotion of the cathode ray 
tube, or W. R. G. Baker of General 
Electric, or Colpitts and Hartley of 
Bell Laboratories, or Kolster of Mac
kay Radio and Telegraph, or Sarnoff 
of RCA, or dozens of other names, 
all leaders in their field. But what 
really made it possible for the ele<? 
tronics industry to develop to the 
position of eminence it holds today? 

"Ham•" Stimulate Growth 

The idea of radio had captured the 
mi.nds of men, thus motivating the 
early "Hams;" few in number at first, 
but increasing over the years to the 
tens of thousands we now have. 
(Many of the earlv " Hams," by the 
way, are among the leaders in the 
electronics industry today. ) The ever· 
increasing number of people keenlv 
interested in electronics provided 
considerable growth-stimulus to the 
industrv. Added to this, the war and 
its resuiting vast military requirement 
provided further stimulus of such 
urgency that the rate of growth was 
bound to be explosive. The nucleus 
of trained technicians plus the tr11in-
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by R.Adm. DWIGHT M. AGNEW, USN (Ret.J 

Vice President for Public Relations 

Capitol Radio Encineering Institute 

ing capacity afforded br the Nation's 
Technical Schools and Institutions 
prevented this extremely rapid growth 
from becoming chaotic. And so to 
round out the story of electronics, we 
need to tell something of the training 
aspects. The whole story cannot be 
told without mentioning how many 
"Hams" and other thousands of am
bitious individual& got the necessary 
training to provide the skilled tech
nicians, first to permit the growth, 
then later to support the industrial 
giant electronics has become today. 

CREI Pioneer• in Technical 
Training 

Just as there were pioneers in the 
field of discovery and invention, so 
also there were pioneers in the field 
of electronic training. In this field 
Mr. E. H. Rietzke, the foundet' and 
President of Capitol Radio Engineer
ing lnstitute, has earned a similar 
position of eminence. Mr. Rietzke and 
his role in establishing the first ad
vanced course in radio is synonymous 
with the CREI Story. The start of the 
CREI Story really begins in 1924 
when he came to Washington, as a 
Chief Radioman, to establish the 
Nan's famous "Bellevue Course" at 
the Naval Re!earch Laboratory. The 
development of that course took three 
and one··half years, and for the next 
twenty years it was the foundation of 
all the courses prepared for the thou
sands of electronics people the Navy 
trained and developed. This course, 
organized and directed by Mr. 
Rietzke, was the first advanced vacu
um tube course given anywhere. 

In 1926 Radio Broadcasting was 
fast becoming a substantial business, 
so much so, that many of the civilian 
visitors to Bellevue expressed the 
thought that there was an urgent need 
for a similar course for the advanced 
training of radio technicians. This 
oft-expressed thought provided the 
germ of the idea that caused the es
tablishment and growth of CREl. 

Upon seeing the need, Mr. Rietzke 
started preparation of the first CREl 
course in 1926. Having reached the 
decision to establish CREI, he de
cided to get out of the Navy in the 
spring of 1927. In June of that year 
he incorporated CREI. The Navy. 
however, persuaded him to continue 
at Bellevue for the next year, author
izing him to devote all of his spare 
time to his newly established school 
In 1928 he left the Navy to give hi5 
full time to CREI. Even though the 
depres~ion of 1929 came only a little 
more than two years after CREI'~ 
establishment, the school iz;rew and 
prospered. The extreme job-scarcih 
of the depression made a good ad· 
vanced Home Study course attr:active 
to many ambitious young profession
al radiomen seckin~ the best po~sible 
means for self-improvement. 

Jn 1932 CREI expanded its plant 
facilitv and its stail. It was at this 
time that the Residence School was 
opened. The initial Residence School 
course started with an intensive nine 
months proe:ram which firmly estab
lished CREl's reputation as an out· 
standing technical institute. It en· 
jovs that reputation today. The cur· 
riculum of the Residence School now 
requires approximately twenty·eig:ht 
months (three school years). 

CREI Train• Thowand• 

CREJ is uniaue in the annals of 
technical schools in that it combine!
a Residence School in excess of 500 
students and a Home S tudy or corre· 
spondence school of over 12,000 
active students. Both the Residence 
School student and the Home Stud\· 
student follow the same course and 
u~e identical texts, the only difference 
being that the Home Study studen1 
does not have the benefit of the lab· 
oratory work done by the Residence 
student. For this reason, he must be 
(or have been ) actively engaged in 
some phase of the electronics indu~· 
try; CREI cannot and wiU not enroll 
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Mr. Eu9ana H. Rith~e. Founder and Presi
d1 t of the Capitol Radio Engineering 

lftOitute. 

Students collect dale on phue inverier experim1~•. 

~iuner i11 1t .. cor11.-.. pu11de11c t' f't"ll· 
!ram. ll1c 1•u11 iculum~ fo1 li11tli Bp,j. 
dmee .ind Home Stud\ n•ur· r .. un· 
atcJe,Jilt.cl ( uml ha\C ·111·1·11 fror tlw 
pa;t d1·\ en 'f'ar"') h.., the I:11!!111f 1•r .. 
C.Ourwil for rruft',~ional f11 1·l 11 
lt<'ol. Jllt' E( PO j., u lmJ\ , l'tllll· 

p>stcl of notionnlly n•rng11i11•cf 1·111-!i 
a .... rin~ 11nil "du<"alional .. ,11· it'lit·• . 
'°h1!Se funrtion i-. 8<'Cl('tJil11tio11 of l)IP 
urrirulum, nf Pn~ i nrerin;! roll1 ·~1.., 

and technical institutes. Based on 
this accreditation, the Board of Edu· 
cation of the District o{ Columbia 
authorizes the award of an Associate 
Degree in Applied Science for suc· 
oessful completion of the CREI Resi· 
dencc School course. 

Prior to World War II the Resi
dence School was quite small-on 
the order of 50-60 students. How
e\·er, in August 1941 the Army Signal 
Corps asked CREI to take a pilot 
class of 100 enlisted men to be 
trained as radio technicians. By July 
I~ !bis activity had developed into 
a military enrollment of 875 Signal 
Uirps students. During the winter 

SIGNAL, MARCH, 1957 

.. r fl>I:! ' ·' t.HLI l·uih. ··-tol·li ... hed, 
•m•I 11111 ruk•I ··~:lau11l ( 11·ili1j, • .., 1·;1palile 
.. r trni11in:.: 11100 ~111111•11(-.. anti f('t·tl· 
in)! ,111d l1011-i11~ 71111. 'I Iii- l\il" ;it 
~ih n "prin;.!' \[aq l.111d. \f11•r llw 
1·11111pl1•111111 ,,r the \n111 l'wi11i11~ 
t·•mlllld. hundred-. .,f r .. u .. t l.1111nl 
lt-t· h11i1 •i1111~ \1..r1· Lrni1lt'tl th1•1t'. In .ill. 
( Bl :I lrnirwrl 11ppro\i111al1·h .)CJ()t J 

1111·11 r .. , tlll' \nil\ 111111 t lw C' ... 1,.1 

l,11.1rcl \I .. ,, cl11n11).! lh1• 11ar. thou· 
sands uf lr11im::J di:cllvllics Lt:d1-
nicians were needed by the war in· 
dustries. This CREJ helped to accom
plish by operating under contract as 
a Branch of the University of Mary· 
land in the ESMWT program of the 
U. S. Office of Education. To meet 
the Navy's great war-time need, CREI 
also prepared a special correspond· 
ence course for Navy Radio Tech· 
nicians, using material already avail· 
able in its standard courses. 320,000 
lesson assignments were supplied to 
the Navy. Since the war, literally 
thousands of ex-Gl's have taken 
CREI courses, Residence and Home 
Study, under World War II and the 

Executive Offices of the Home Study Di
vision end the Residence School, located 
et 3224 16th St., N. W., Wuhington. 0. C. 
Both dey end night cleues ere conducted. 

Korean Bill of Rights. The present 
home study enrollment includes sev
eral thousand active military elec
tronics personnel. 

Over the yea rs CREI has main
tained its position of leadertthip by 
always keeping abreast of the fast· 
growing electronics industry. Evi· 
dence of the high esteem industry 
places on Capitol Radio Engineering 
Institute training is amply demon· 
strated by the dozens of Group con· 
tracts and Company-sponsored train
ing plans the leading companies in 
the electronic and aviation fields 
maintain with CRET. Some of these 
programs are with small companies 
involving a few ~tudents; others are 
with large companies in each of 
which hundreds of students are en· 
rolled. Some of the plans have been 
in operation up to ten years. Thus 
CREI, now in its thirtieth year, looks 
forward to continuing to serve in the 
field of electronic training for indus
try and for all of the various Mili
tary Services. 

The 173 lesson& iii the complet. CREJ Home 
Study Course provide e complete reference 
librery. More then 5,000 pe9e1 of ten met
ier comprise the volumeL Tliey ere revised 

end modernized con1tently. 
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General Electric 1echnicfan checks 5-Srar Tuhcs on .special f6-hour inopu11.hc lvniro1 r~t. 
de igned 10 reduce early-life failurC"s. ll1~ lane-free, "hue N)IOn 1t:irb marks chis process iu puf 
of Opcnrion Snow \'< buc-GenCNl Elcctric's 111-our progr;im co exclude from 5-Star Tubes aar 
impurnies thllt can C:tU5e short circuits or imp.air clcCtrical efficiency. 

Special G-E 46-hour inoperative control cuts 
5-Star Tube failure rate, assures top dependability! 
To weed out early-life failures, General Electric 
operates a// 5-Star Tubes for 46 hours prior to final 
life testing and shipment. This special G-E pro
cedure joins with impurity·f~ee Snow White tube 
production to increase reliability and assure full 
service life. Benefits of General Electric's 46-hour 
inoperative control procedure are seen clearly 
from the life-test chart that follows. 

Max permissible 
inoperative level 

at 100 hours -+---+--+--+--~-i,_.-ir:-~ 

hl-.f--1---1'-~-=-"""..-:• Cumulative~ life-test 
'--- inoperatives, after 

G-E 46-hour test 
300 

Note that the iooperatives in any lot of 5-Star 
Tubes on life test are only half as many, at 500 
hours, as they would be without G·E inoperative 
control. Furthermore, at 500 hours, the percentage 
of iooperatives is still far below the permissible 
figure established for 100 hours. 

46-hour inoperative control procedure helps 
make General Eleetric 5·Star Tubes the most reli· 
able you can install. Added to special rugged 
design, Snow White cleanliness in manufacture, 
and rigid, extensive tests, this special G-E pro
cedure further minimizes tube failure possibility 
and safeguards electrical performance. 

Specify G-E high-reliability 5-Star Tubes when 
ordering new military eleetrooic equipment! Use 
them as replacements! Electronic umponents Divi
sion, Genn-al Electric Company, Schenectady 5, N. Y. 

'ffogMSS Is Ovr Most lmporitrnf l+rx/tld-

GENER AL. ELECTRJ .. ~ 
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- GOVERNMENT 
TS OF GOVERNMENT RESEARCH AVAILABLE Non- classified results of Government-
ed scientif ic r esearch are being turned over to American science and industry 

ough the Off i ce of Technical Ser vices (OTS) , Department of Commerce . Most Gov
ent resear ch is devoted to strengt hening the Nation's defense potential through 

elopments i n aer onautics , metals , chemicals , plastics, electronics, foods , fuel s, 
trument s , l eat her, rubber , ceramics, textiles, atomic energy, and other i ndus

ial fi elds . Two monthly periodical s called "U. S. Government Research Reports • 
) and •The Technical Reports News l etter" ($1), advising of new material rel eased, 
be ordered from the Superintendent of Documents, U. S. Government Printing 

lice, Washington 25 , D. c. 
I C HEAT FROM SOLAR FURNACE The Army r ecently announced that a giant- size sol ar 
ce capable of concentrat ing the sun ' s rays to produce temperatures compar abl e 

those g en er ated by an atomic expl osion will be erected at the Quartermaster Re
eb and Engi neering Center, Natick, Mass . A solar furnace collects the sun ' s 
and concent r ates them into a small target area in much the same manner as a 
ifyi ng glass • may produce a very hot pinpoint focus . The furnace will have 

ergy equival ent to 28 kilowatts . It wi l l be utilized for laboratory testing of 
mat erials intended for the protection of military personnel against the thermal 
ertects of nucl ear and other weapons and is expected to reduce the time and cost of 
devel oping heat-resisting materials. 

CONTRACT AWARDS The ARMY has awarded the following contracts : Roanwell Corp . , 
microphone headset, $-<237,361; Cook Research Laboratories, recording system, $68,205 ; 
Stewart- Warner Corp ., radio teletypewriter set, $2,415,948; General Cable Corp., 
telephone cable , $1 ,480, 947 . The NAVY announced recently contract awards to : 
Norris- Thermador Corp . , three- inch . 50 caliber ammunition , $1 , 389 , 321 ; Bethl ehem 
Steel Co ., overhauling and altering a Navy landing ship dock, $1 ,375,000 ; Ingalls 
Shipbuilding Corp. and General Dynamics Corp . , nuclear- powered submarines , total of 
!41 million; Temco Aircr aft Corp. , development of a new guided- missile weapon Sys
tem, $16,000,000. AIR FORCE grants incl ude: Solar Aircraft Co., facilities for J - 57 
engine components, $1 ,300,000; Stewart- Warner Corp. , commWJicetions equipment , 
$4,844,794 ; Boeing Airplane Co . , facilities to produce B- 52 bombers , $6,879 , 500 ; 
General Electric Co ., radarscope camera systems , generator systems and parts , tot al
ing $3 ,486,577; Recony Corp. , air- conditioners, $2,476 , 362; Collins Radio Co ., 
ultra- high f r equency ground communication equipment, $9 . 9- million ; Bendix Aviation 
Corp., wheel and brake assemblies for F-104 jet aircraft, $4, 131,450; Lear , I nc ., 
aircraft cont r ol and indicator parts, $2,556,750; Sundstrand Machine Tool Co ., F-106 
jet fighter spare parts and ground support equipment, $3,213 , 703 ; Cersci & Son , I nc ., 
cargo trucks, $2,061, 856; Temco Aircraft corp . , modification of RB- 50 aircraft, 
Sl,056,963; Standard Coils Kollsman Instrument Corp., Automatic Astro Compass , 
!26 million ; Martin, Convair, and Douglas Aircraft Companies, for design fabricat ion 
and testing of three missiles, The Atlas by Convair, $145,000,000; The Titan by 
Martin , $358,000 , 000 and The Thor by Douglas, $67 , 500 , 000; Ford Inst r ument Co . , 
Division of Sperry Rand Corp . , ASN- 7 navigation system , approximately $15 million . 

- INDUSTRY -
INSTITUTE OF RADIO ENGI NEERS NATIONAL CONVENTION Time : 10 A. M. to 9 P . M., Monday 
through Thursday, March 18- 21 . Place : New York Coliseum, Columbus Circle, Manhat 
tan . Events : 840 exhibits, 55 outstanding sessions, annual banquet, cocktail party, 
annual meeting, women • s program. 

SATELLITE ROCK.ET PRIMED FOR DELIVERY General Electric Co . officials have revealed 
that the •vanguard" rocket engine ax- 405, • which will propel the proposed three stage 
earth satellite t he firs t 36 miles into outer space in 2~ minutes, is ready for de
livery. The engine wi l l be delivered to the Martin Co . of Baltimore , which has 
been sel ect ed by the Navy as the prime contractor for the satellite . 
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PL.ANS OF AMERICAN ROCKETEERS Plans for 1957 will include a large aircraft-launched 
Rockaire and an auxiliary rocket engine for jet aircraft. Rockalre, developed by 
Douglas Aircraft Co., is ·an upper-air research vehicle to be fired vertically from 
an F-86D sabrejet. The rocket engine being developed for the Navy is to give con
ventional jet airplanes increased performance at high altitudes. 

COMMERCIAL PIL.OTS TO TRAIN FOR JET AGE American Airlines, in preparation for the jE 
age, has on order 35 Lockheed Electra prop-jets for short and medium range routes, 
and 30 Boeing 707 turbo-jets for transcontinental and other long-range operations • 

. For early 1958 delivery, two flight simulators, one for each jet type, has been 
requested from Erco division, ACF Industries, Inc. The simulators will duplicate 
the cockpits of the two jet models in every detail and will be able to simulate 
every possible flight situation or any operationai aspect of either airplane to the 
most minute degree. By the time the jets are delivered, these units will have 
enabled the airline to train its pilots thoroughly in the various flight character
istics of the two airplanes, thus smoothing the transition from piston airplanes to 
jets. 

NEW RADIO INTERFERENCE BLANKER Hoover Electronics Co. has recently developed a 
radio interference blanker which Yill improve the ability of pilots of high-speed, 
high-performance aircraft to maintain communications with the ground. The blanker 
has been described as a rapid electronic switch which actually disconnects the 
antenna from the receiver when the amplitude of the signal out of the antenna over
s teps a definite threshold. The associated receiver is not subjected to high-
1ntensity bursts of static when the blanker is in operation. , 

•FAIR TRADE• LAWS UNENFORCEABLE Graflex Inc. and Bell & Howell Co., large makers 
of photographic products, recently joined Eastman Kodak and ended all •fair trade• 
agreements of cameras, films and other photographic products because of the diffi
culty of enforcing the law in the states where it exists and the continuing disin
tegration of individual state support. 

COMMUNICATIONS ROLE IN FIRST NON STOP-JET FLIGHT Coll ins Radio Company played an 
important communications role in the historic first non-stop jet flight around the 
world Jan. 18. Voice communication was maintained at all times with the giant 
B-52's from ten ground stations using a transmission technique known as single side
band. The Collins company installed the ground equipment used during the flight and 
is currently developing for the Air Force a new inter-continental air-to-ground 
system using these principles. 

- GENERAL -
NOL CRYSTAL LABORATORY In the relatively new field of solid state physics , the 
crystal is being put to new uses in order to explore the complex structures of 
solids. The Naval Ordnance Laboratory is developing new types of crystals, princi
pally tor studies of their magnetic properties. The main interest to NOL is in 
their possible use in UHF electronics equipment as transformers and antennas or in 
the memory units of electronic computers. 

' YESTERDAY'S SCIENCE PICTION IS TODAY'S SCIENCE FACT General Electric experts 
believe that four satellite stations, travelling 4000 miles high over the equatorial 
section of the earth, can serve as relays to ofter world-wide TV coverage. The 
satellites would be equally distant from each other and visible at any instant from 
the earth's equatorial region. TV signals could be transmitted from a ground loca
tion to the nearest satellite. Present-day technology indicates that the satellites 
would require only good quality receivers and transmitters to make the system func
tion properly. 

~ FORCES DAY, MAY 18 The tenth anniversary of military unification and the 
fiftieth anniversary of military aviation will be keynoted in the 1957 observance 
of Armed Forces Day, May 18, 1957. Both anniversaries to be observed this year are 
teamed under POWER FOR PEACE which has been the Armed Forces Day slogan since it was 
first used in 1953. The Post Office Department plans to issue a special stamp to 
commemorate the fiftieth anniversary of military aviation. 

ULTRASONIC WAVES HELP BURSITIS Ultrasonic waves from a machine with a •sounding 
head• operating at a frequency of one million cycles per second are being used to 
combat the pains of bursitis, according to Dr. F. F. Schwartz, associate professor 
ot clinical medicine at the Medical College of Alabama . Ultrasonic therapy produces 
better results than any other form of heat application. The waves give the patient 
a •micro-message• which is both physical and bio-chemical. 
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I ~6-T now provides-

continuous ELECTRONIC MILEPOSTS IN THE SKY 

YORTAC- the new, automatic 
rwvigation 6Ylllem for all civil aircraft. 

From :Fcdc>rnl Tclccommunicutjou Lnhoratorics, a 
1li\i,ion of International Telephone and Tcle~raph 
Corporation, came TACAN (tactical air navi~atioa) 
-to ;:ive our miUtary aircraft th e pin-point naviga
tional accuracy and reliability, both in cli ~tnnrc ao1l 
lfirN-tion from a known point, demamlccl for m ili
tary opt'rotion at jct speeds. 

Bf'cau .. e the pre.,ent nat iom' idc 11a,·i;rnt ion :.y!ltem 
for ti, j) airrrufl, rallt>d YOH, nlrea<ly provides the 

\'ORTAC airborne e(111ipme11t j, 111"' :t\uilalllc. For 
rletlliled informnt..ion \\rite to Fcdcrnl Tl'l~pbone nnd 
Radio Com1umy. 11 divi .ion of JT&T, Clifton, . J. 

directional information, the go\•erumcnt's Air Coor· 
dinatiug Committee tlccicled to add the distance 
measuring feature of TACA:\ - rrcating a new inte· 
t!rnted system called VORT AC. oon all aircraft
prirnte anrl commercia l a well as militar~ -will 
n.•t·eh·e rompletf• na\ i:rutional information from 
either TACA:\ or VORTAC. 

Jn the i.lic:-. O\ er I he tie a~, and in 
indm,try ... the pioneering leadership 
in Lclccommu11icutio n rc8earch by 
l T&T ... pet•ds the pare of electronic • 

IT8'T 
IN TERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, 67 Broad St reet, New York 4, N . Y. 
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HAVE YOU EV.ER KNOWN ANYONE 

who was satisfied with what he did? 
If you have, pause and consider why 
he was i:.atisfied. Was it because he 
already was well off and only needed 
to hold on to his accomplishments to 
be happy? Was it because he con· 
quered the unusual and overcame 
obstacles, thereby, gaining a feeling 
of greatness and importance? Was 
it because a man of distinction in our 
times overcame the hardships of life 
and in so doing endeared himsel.£ to 
millions of people? If you are think· 
ing in terms of greatness through 
accomplishments, charitable actions 
and love 0£ people, then you may very 
well ask this question. In all the 
mighty outbursts of genius that mark 
the beginning of modern times, who 
was the greatest man? Ope person 
might say, Columbus, discoverer of 
America; another, Michelangelo, the 
original genius of the Renaissance; 
still another might say the Good 
Samaritan of Biblical days; a military 
strategist might say Napoleon; a com
municator,· Marconi or DeForest. 
Who is to judge? 

Today, StCNAL magazine evinces 
an interest in another man by the 
name of Godfrey. Mr. Arthur God
frey,. whose accomplishments in many 

I 
J 

UNICATIONS 

GO ON A 
SAFARI 

with Arthur Godfrey 

fields can be recorded alreadv as 
history. Be this as it may, Mr. God
frey is about to fulfill another one of 
his lifelong dreams-a series of 
which have been nothing short of 
miraculous. Now he takes off on a 
"safari into the interior of darkest 
Africa.'' Being the man that he is, 
Mr. Godfrey wants each and every 
one of his friends to go along with 
him. This he has planned through 
the medium of communications. His 
prodigious efforts to utilize the won
ders of the electronic age have been 
finalized and we, his television anrt 
radio audience, will be given the 
privilege to view and live the experi· 
ence of this humble gentleman. All 
we need do is to tune in on Mr. God· 
frey's scheduled broadcast time over 
CBS radio and television. 

Via A.ir France 

Leaving via Air France, Mr. and 
Mrs. Godfrey will celebrate their 19th 
wedding anniversary in Paris. Mr. 
Godfrey's plane will be ff own to 
Madrid by his co-pilot, Mr. Frank 
La Vigna and Captain John Arm
strong. 

From Madrid the party will Ry to 
Majorca, in the Balearic Islands, for 

re-fueling and thence to Tripoli, in 
Libya, where the plane will be 
thoroughly checked prior to the long 
haul across the Sahara to Fort Arch
ambault, French Equatorial Africa. 

Sh.ortwm7e f rom A.frica 

Mr. Godfrey will broadcast from 
the jungles of Africa by means of an 
Eldico 1-KW shortwave transmitter. 
By changing the crystals of the trail!'· 
mitter, he will be able to transmit on 
any of four frequencies which have 
been loaned to him by Radio Cor
poration of America with the sanction 
of the Federal Communications Com
mission. Power for the transmitter 
is provided by a 2%-KW Onan gen· 
erator driven by a gasoline engine. 
which will he hauled by jeep and 
which will, in addition, run ice ma· 
chines, electric razors, electric light.!'. 
etc. The same equipment, less the 
Onan generator, will be carried on 
his "One Mike" enabling Mr. Godfre~ 
to broadcast from his airplane. Tht• 
broadcasts will be made on which· 
ever of the four frequencies condi· 
tions will permit him to u.se. Th\• 
shortwave transmissions will be picked 
up at Rocky Point, New York, h~
RCA and then relayed to CBS for 
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re-broadcast on Mr. Godfrey's regular 
radio and television programs. 

It is understood that General Cur
tis E. Lemay, Commanding General 
of Strategic Air Command, is making 
plans which may allow him to ac
company Mr. Godfrey. If this he· 
comes an actuality, General Lemay 
wiU enjoy his first vacation in twenty· 
five years. If world conditions permit 
and the pressure of SAC duties eases 
sufficiently, Gen. Lemay may go on 
leave at one of the overseas bases. 
Under current planning, the Godfrey 
party would be granted permission 
to land the DC-3 at the base to pick 
up Gen. Lemay. At the end of the 
hunting trip, Gen. Lemay would be 
returned to the SAC base to resume 
his work. 

22 Year.a in Broadca.sting 
Arthur Godfrey has spent more 

than twenty-two years in broadcasting 
and has become one of the best loved 

Mr. Godfrey i1 pictured here et the controls of his DC-3. TI!is plene will be flown to 
Meclrid by Frank LaVigna end Captain John Armstrong, his co-pilots.' From there the 
Godfrey party will fly to Majorca, in the Balearic Islands, end thence to Tripoli in Libya, 
where the plane will be checked thoroughly prior to the long h1ul 1cro11 the S1her1 to 

Forl Archemb1u!t, French Equetorie! Africe. 

and most-listened-to and seen person
alities in American history. His 
weekly audience is estimated at more 
than forty million people. He founded 
the GAPSALS (Give A Pint, Save 
A Life Society) in 1944 and through 
his appeals, aired locally in New 
York, more than 6,000 pints of blood 
were collected. As a Navy war cor
respondent he flew to Saipan to wit
ness uses of blood plasma he was 
collecting. In 1951 he ran a 15-hour 
Blood Pledge Marathon on the CBS 
Radio Network. As a result of his 
appeals, more than 300,000 pints of 
blood were pledged. 

Godfrey was promoted in 1950 to 
Commander, USNR, after having been 
a Lieutenant Commander since 1939. 
Winning the golden wings of a naval 
aviator was his biggest thrill. An 
exponent of safety in flying, he is 
also one of the aviation industry's 
best ambassadors of good will. He 
has provided scholarships at Amer· 

ican University in Washington, D. C., 
to train students in flying and other 
aspect& of aviation. The Air Force 
Association honored him with a 
plaque for "distinguished public 
service contributing to a greater 
understanding of air power . ... and 
proving the efficiency of air travel." 

Many people have noticed Mr. 
Godfrey limp at . times~ -_The story 
behind that is an inspiration to all 
who have physical handicaps to over· 
come. In 1931, he suffered 47 frac
tures in an automobile accident. It 
took him years to learn to walk again 
unaided. Today he flies planes, rides 
horses, ice skates, and now is off on 
a safari to Africa. 

SICNAL magazine wishes Mr. 
Godfrey good luck and a hon voyage. 
We look forward with interest to 
his broadcasts from Africa and wish 
to thank him for the opportunity 
which he has given us to bring you 
the above story relating to the fulfill
ment of his dreams.-The Editor. 
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dlldeDOW 
® 

a high·speed digital transmission 

to double communication capacifY 

DATA 

3,000 bits per second 
or 40 teletypewriter channels 
of JOO words per minute in * 

a 3 kc bandwidth, or a 
combination of the two. MICROWAVE 

WIRE LINU 

----~-----------------------------~---------------------------------------· 

CR•ATIVR L•AD•R IN COMMUNICATION 

COLLINS RADIO COMPANY, llS 2nd Ave. S.E., Cedar Ropld1, Iowa e ltJO Hf-LI,.. Drive, Dolla1 2 e 1700 VI. Olive Ave., a..rbanl 
261 Madison Ave., New York 16 e 1200 ltth St. N.W., Wo1hl"9ton, D.C. e 401 N.W. 36th St., Miami 41 e 1311 4th Ave., SMittle 
COLLINS RADIO COMPANY OF CANADA, LTD., II lermondaey ltood, Toronto 16, 011tario e COLLINS ltADIO COMPANY OF 
EN$LANO, LTD., 241 London ltoad, Stal11H, Mlddle1e1 



r major stride forward in communication. 
the research and development laboratories 
Jms Radio Company comes KJNEPLEX -
trum conserving. high-capacny, synchronous 

l))tcm which trano;m1ts and receives 3,000 
(information per second on a 3 kc band, 
upcrior signal-to-noise performance. 

able to wirehne, cable, radio, or microwave 
es, KlNEPLEX provides twice as many 
Is on a 3 kc band as present day carrier 
writer systems. Jn teletypewriter applica

this means 40 channels on a 3 kc band 
, 75, or 100 words a minute operation. 

· PLEX will take stored business machine 
serial or parallel form and transmit it at the 

3,000 bit per second rate. Material can be 
m magnetic tape, paper tape, punched 
or other storage media. 

PLEX can also be used for telemetering, 
ry control, and facsimile. The total data 

iss.ion capacity of the system can be 
between various services to fit specific 

Uons. Write today for literature on 
ne>.\ TE-202 KlNEPLEX Data System 

DATA 

3,000 bics ptr second 

or 40 1clc1ypcwriter channels 

or 100 words per minute in 

a 3 i..c bandwidch, or a 

combination or chc two. 

----~---~---------------------------

for odclltionol lnformotion: call your nearest 
Collins ~ales office or write for 
tcchnic;iJ brochure. 



a TAX BILL OF INTEREST 

lN ACCORD WITH PAST PRACTICES1 

the first few days of the first session 
of the 85th Congress witnessed a large 
number of revenue hills being intro· 
duced in both Houses of Congress. 
Many of these are introduced "for 
the record"-for home consumption; 
some may never see the light of day 
as they lie forgotten in committee; 
some may he the subject of open 
hearings and in due course might 
ultimately he enacted into law. To 
prognosticate at this stage which 0£ 
the hills i ntroduced thus far may he 
ultimately enacted is impossible. 
However, it is not too dillicult to spot 
certain of these measures which, in 
the light of their objectives and cur· 
rent conditions, are not only of inter· 
est hut might have some measure of 
success in being enacted. Such a 
hill is S. 352, a hill to amend the 
1954 Internal Revenue Code, so as 
to impose a gyaduated tax on the 
taxable income of corporations. This 
bill was introduced on January 7, 
1957, by Senator Sparkman. A hill 
similar to S. 352 (S. 4138) was previ
ously introduced by Senator Spark
man in the closing days of the last 
eession of the preceding Congretis. 

· · ... ··-E%temion Study by Committee 

To place th.is bill in its proper 
setting, it must he noted that its 
sponsor has long been Chairman of 
the Senate's Select Committee on 
Small Business. This Committee has 
labored extensively in developing 
and studying the ills, and possible 
means of their cure, of small busi· 
ness. One of the many problems in 
this area which can be relieved by 
legislation concerns the nnancial and 
tax situation of small business. It 
was doubtless with this in mind that 
the Senator introduced S. 352. 

Pursuant to the terms of this bill, 
in the case of taxable years begin· 
ning after December 31, 1956, the 
taxable income of corporation~ would 
he taxed as follows: 

40 

by Kennedy Watkins 
Tax Attorney 
Washington, D. C. 

Not over $5,000 ··-···· ·-··- -·-····-···--·-··· 
Over $5,000 but not over $10,000 . . . 

Over $10,000 hut not over $15,000 ... . 

Over $15,000 but not over $20,000_. 

Over $20,000 but not over $25,000_. 

Over $25,000 hut not over $100,00CL 

Over Sl00,000 -··-····-·-·----

In substituting graduated taxes 
at the rates indicated for the present 
normal tax and surtax on corporate 
ta.xahle income, this bill would, ac· 
cording to Senator Sparkman, "mean 
a tax saving to nearly 98 percent of 
all corporations." He goes on to 
point out that with the maximum rate 
of 55%, there would he an increase 
in taxes on about 2% of the corpo· 
rations in the country today. Based 
on the rates set forth in S. 352, the 
staff of the Joint Committee on 
Internal Revenue Taxation estimates 
that there would he no loss io Fed· 
eral revenue. "In fact," the Senator 
says, " it would bring about an in· 
crease in revenue in the neighbor· 
hood of ninety to one hundred million 
dollars." [Cong. Rec., 1-7~57, p. 255.J 
In the present fiscal ·situation, such 
a prognosis as this has considerable 
appeal. This, coupled with an ex· 
pressed desire on the part of the Ad
ministration lo help small business 
and realizing the "grass root" pres· 
sure which small business is capable 
of exerting, would seem to indicate 
that S. 352 is a hill to watch. 

Remar1" of Congreaaman Mill• 
While considering the beneficial 

aspects of this proposed legislation, 
both as to small business and the 
Federal revenues, it must ~e recog· 
nized that all small businesses are 
not small corporations and, further, 
that the introduction o~ P.'aduated 
rates on corporate taxable income 
is a new concept not free of potential 
hazards. In a recent speech before 

5 percent of the taxable income. 
S250, plus 10 percent of excess over 

S5,000. 
$750, plus 15 percent of excess over 

$10,000. 
Sl,500, plus 25 percent of excess over 

115,000. 
$2, 750, plus 35 percent of excess over 

$20,000. 
S4,500, plus 4..5 percent of excess over 

$25,000. 
$38,250, plus 55 percent of excess 

over $100,000. 

the Federal Tax Forum, in New York 
City, on December 6, 1956, Congress
man Wilbur D. Mills, a member of 
the House Ways and Means Commit· 
tee and Chairman of its Subcom· 
mittee on Internal Revenue Taxation, 
was careful to point out that the vast 
majority of small business in the 
U. S. is conducted as sole proprietor
ships or as partnerships. His remarks 
on this aspect of the problem are of 
such pertinence as to warrant repeti
tion. In this connection, he said: 

"In 1953 there were approxi· 
mately 7,450,000 businesses in the 
United States, of which only 441,· 
767 were organized as corpora· 
lions. Among these corporations 
344,518 earned lesa than $250,000 
and of these companies, 64,228 
earned more th1m S25,000. ~ a 
matter of fairness and in the inter· 
ests of strengthening the small 
business foundation of our econ· 
omy, I do not see how we can 
justifiably provide tax relief for 
small corporations and do nothing 
for the millions of entrepreneurs 
who because of sound business 
reasons or statutory proscription 
are unable to avail themselves of 
the corporate form of organiza· 
tion." 
Consequently, any such legislation 

as within the ambit of S. 352 would 
he helpful only as to a small segment 
of small business. While it i5 perfect· 
ly true that the 1954 Code provides 
a means whereby certain proprietor· 
ships and partnerships may elect to 

(Contimud on Pill' 50) 
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Quotes in Review-----------

a su!"vey of major statements made during the past two months 

1oSignal progress on both the military and dvil fronts 
marked the activities of the aircraft industry during its 
fucal year ending October 31, 1956. The industry not 
only substantially maintained its military production 
schedules. it simultaneously brought into service many 
manned aircraft and guided missiles of highly advanced 
capabilities. 

• • • • 
"During the year, the Air Force accepted substantial 

quantities of 'century series' supersonic fighters and the 
Navy's air arm also took delivery of high-speed types. 
As a result. the three Marine air wings and the 17 Navy 
carrier air groups are now almost completely equipped 
with modern aircraft types. During the same period, the 
6rst heavy jet bomber wings were activated by the Air 
Foree. The first of a series of fighters capable of flying 
twice the speed of sound took to the air. At the end of 
the fiscal year, America's first supersonic jet bomber was 
undergoing taxi tests preparatory to its maiden flight. 
And advanced production stages were attained on a fleet 
of jet tanker planes which will greatly improve the Air 
Force's long-range combat air capability. 

• • • • • 
"By July 1957, the minimum target strengths set for 

the air services several years ago will have been reached. 
These goals embrace 137 wings for the Air Force, 17 
modem carrier air groups and proportionate strength for 
the Army and Marine Corps. They were devised on a 
timetable basis, as those military planners considered 
necessary, to assure the defensive and retaliatory capa
bilities required to discourage aggression against this 
country and her allies. 

''To what extent these strength levels may be affected 
by changing degrees of world tension, or by the obvio\18 
progress of Soviet air power, is not known. As a result, 
it is currently impossible to determine what greater or 
lesser requirements may be made on the production ca
pacity of the aircraft industry. Military planners will take 
periodic •new looks' at the world situation and the aircraft 
indll.8try will undertake whatever development and ap· 
plied research and production activities the military 
Eervi~ require as a result of these appraisals. It is 
certain, however, that there will be no compromi$e with 
qll&lity in aeronautical products. The industry will be 
expected to develop and produce advanced weapons SU· 

• perior in all respects to those which can be developed and 
"froduced by potential enemies. It will be a continuing 

task. to keep our military units supplied with such equip
ment." 

A~mlral DeJJ'fu C. Ranue,., USN (Ret) 
The Boa.rd of Go"emor1 of the Aircraft 
lndD1triee A810ciation of America, Inc. 
W aehtniton, D. C. 

"l come tonight as a special pleader for military 
strength as a power for peace. Never was it so necessary 
to leep the peace. Never was it so vital to convince every 
other nation of the necessity to keep the peace. The world 
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simply cannot yield to the temptation to war. War seems 
so attractive as the immediate solution for human wrongs. 
Preventive war appears to be an easy and direct course 
to rid the world of tyrannical dictators and to punish little 
pretenders. With all the tangential and centrifugal forces 
loose, we need a good, solid force that will hold the world 
constantly and unwaveringly on the beam toward peace. 

• * • • • 
"The fundamental aim of American military forces is 

lo support our foreign policy, of which they are an in
separable instrumentality, Our Armed Forces are not 
only the reliable guardians of our freedom and national 
integrity- they are also the most dependable pillars 
of ouT diplomacy for peace. Foresight, imagination, and 
a bold and realistic approach to the problems of defense 
in the atomic age have cha.racterized the development of 
our military program. It is wisely designed to provide 
the required strength without jeopardizing the basic 
freedoms of our people or the vigor of our economy. 

''The team principle is fundamental to all our military 
efforts. Our interdependent Army, Navy, and Air Force 
work together to maintain the three-dimensional power 
necessary to deal with any enemy on land, at sea, or in 
the air. Each member has a unique and essential role. 
Each complements and supplements the others. Our mili
tary policy is not shackled to a single concept of war, nor 
is it based upon any one weapon or family of weapons. 
A resourceful enemy could be expected to strike at our 
weakest point. Hence we are not allowing ourselves to be 
weak or vulnerable in any particular. Our defense team 
is so constituted that it is ready for whatever emergency 
might develop during these critical times- whether it 
be a global war, a local or limited war, or any other form 
of aggression. It is capable of applying military power 
with proper discrimination to meet every situation with 
maximum effectiveness. Our Nation's powerful, balanced 
forces include every essential element of defensive and 
offensive strength. As a team, they have the ability to 
fight successfully against any enemy, any time, any place, 
and under any cil'cumstances, which is the only effective 
deterrent lo an aggressor." 

JJ'Uber M. Br~ker 
Secretary of the Army 
11Unol1 Manufaehu'e•' Auodation 
Chlea•o, llllnob 

''The electron may well be one of the keys that will 
help to unlock the door to Canada's future greatness. In 
many ways, it provides the answer to the problems raised 
by your geography, climate and population resources. 
Automation. for example, will come into increasing use 
ns the means of assuring greater productivity in the face 
of a relatively limited working force. To·gether with in· 
dustrial television, it will enable operations to be seen and 
controlled in places where climate, distance or the nature 
of the process limit human intervention. 

"Masll production assembly, smelting, oil refining, 
equipment and product inspection-virtually any major 
industrial process-will employ these new electronic 
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methods and machines for control, regulation and pro
duction. This in turn will create new industries and 
services-new forms of employment and higher standards 
of living. 

• • • • • 
" We see electronics at work in almost every aspect of 

Canada's cultural life and national development. Elec
tronic minds and hands are at work in factories. Micro
wave and other fonns of communication link mining 
communities and logging camps. Electronic equipment 
sails with the fishing fleets off the Grand Banks, in the 
Pacific, on the Great Lakes and in Arctic waters. Radar 
and other electronic gear stand endless watch as northern 
tientinels of defense. 

• • • • • 
" J would leave you the thought that electronics will 

provide both our countries with the means for enriching 
our common destinies. It will provide new fields of 
employment for our people and new dimensions in enter
tainment. The new wonders of communication will ex
pand our horizons while electronics further strengthens 
our mutual ramparts of national defense and peace." 

Mr. Frank M. F°'4ol" 
Chat.rm.a of the Exttulive Commiuee 
Radio CorporalJon of America 
The Canadian Club or Toronto 

"Along with other institutions of science and engineer
ing, our salary problem is exceptionally acute. The short
age of scientists and engineers has pushed up the salaries 
offered by industry and Government, with the result that 
the gap between academic salaries in these fields and 
salaries in industry is widening. It is a shocking fact 
that young men receiving their doctor's degrees in science 
and engineering frequently now obtain jobs paying 
higher salaries than we can pay the teachers who directed 
their graduate training. Widening, too, is the gap between 
salaries paid by educational institutions and salaries paid 
by many non-educational but non-profit institutions and 
organizations. Certain of the foundations, research insti
tutes, quasi- government organizations, and other institu
tions especially in the field of research have salary scales 
substantially higher than our academic salaries at M.I.T. 
It is not that their salaries are too high ; ours are too low. 

"As a result we are squarely up against the possibility 
that the beet minds in our engineering colleges-and to 
some extent in our science schools--may be attracted 
away irom teaching into industry or other fields. This 
possibility is further incr~ase~ by. the strenuo.us efforts 
now being made to recruit ec1entists and engineers for 
urgent defense projects requiring many hundTeds of pro
fessional wor\ ers. 

• • • • • 
" If we permit this kind of deteriora~ion to cont~nue, the 

baneful effects for industry, for national security, and 
for the public weUare can become profoundly d8:°gerous. 
Already we are engaged in an all-out ~echnologlcal . r~ce 
with the Russians. Already the Russian~ are trammg 
more scientists and engineers than the United States. Al
ready they are o.ffer!ng greater ~ncentiyes, rewa~ds, and 
status to their sc1ent1sts and engineers m education than 
are we. Already we have befo re the Na~on a d~per~te 
need to augment the quality and quantity of scientists 
and engineers." 

Jarne1 R. KilUon. /r. J 
Pree.Iden! ,, Maeeaehu1cll8 lnethule or Techno Oj!• 

Report of the Preeldeal 
Camhrid•e• MaHathaeetb 
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" Jn simplest terms, the weapons systems pbilosopb{ 
means that, when the Department of Defense buys a new 
weapon today, it makes a serious effort to buy a ' com· 
plete weapon.' In the strictest aense, it attempts to plact 
with one manufacturer the reeponsibility for providi.ot 
an entire aircraft, or missile system, ready for operatiooal 
use. Thie whole package is supposed to become u j 
integrated and compatible system made up of major 
components and sub-systems . •. airframe, engine, fire
control equipment, air and ground instrumentation, t~ 
and maintenance gear, and so on. The company which 
wins a weapon eystem contract today thereby manages a 
complete and often complex program and, therefore, bean 
an important part of the responsibility for its succeso- or 
failure . 

"It is only in recent years that this concept bas bttn 
widely dramatized and, even more recently, more • -idely 
adopted. Despite its dramatization, its emergence as an 
important aspect of modem-day military procurement ha.s 
been more evolutionary than revolutionary. 

• • • • • 
"For example, in the development of bombing aircraft, 

there came a growing appreciation of the fact that thert 
was an important relationship between the bombsight or 
bombing system and the navigation and steering s~·stem. 
In short, for most efficient bombing, there should ht- an 
integration or marriage of the bombing and the flight 
contTol equipment. 

" ... you can still find instances where the procuremeot 
plan does not call for a real marriage in the design, 
development, and product ion of such major sub-systems 
as the bombing equipment and the automatic flight con· 
trol equipment. Thus, despite the dramatization of the 
weapons systems philosophy, some of the weapons of the 
next decade will be assembled from bits and pieee~. jui:t 
as were the weapons of a decade ago." 

Dr. Carl .4, Frieda~ 
Vice Preaident for Operadon11 
Sperry Cyroecope Company 
Air Foret- A1111oelallon 
Carden City, New York 

"I.ndustry naturally reacts unfavorably to being a 
special target, and the attitudes which special attacks 
refle~t cannot help but retard progress, whether they art 
applied at local, state, or national levels. They will sl01" 
d~'?l the ra~e of expansion and growth and, in so doin~. 
m1htate aga1nst the interests of the country and each of 
its subdivisions everywhere. 

" . . . I am afraid that we have developed a feeling in 
recent years that progress is somehow automatic-that 
success comes along as a matter of course. We hal't 
reached a stage in which nearly everyone can go to 
college, and each year we see frantic bidding for our nrw 
graduate~. J some.times think that many of them mmt 
?ave a distorted picture of the requirements for succ~ 
1n any undertaking. 

"The fact is that the rules of pioneering haven't 
changed and the rules of success haven't changed. The 
re.w~rds and the gains will go only to those who art 
walling to work hard for them.'' 

1lcnry B. tlu Porai 
Vice Pretr.i<l<'nl, E. ) , da PoJll dt 
Nemou" & Company 
The Hotnry Club 
Louisville, Ken lucky 
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The [ivil War and 
he U.S. Military Telegraph Service 

by Colonel H. V. Canan, USA {Ret.) 

TH£ ADVENT OF THE CIVIL WAR FOUND THE TELEGRAPH 

. new but rapidly expanding industry. The people of the 

.!Dited States had been quick to realize its commercial 
md social advantages, and by 1861 telegraph lines girded 
be Nation and extended even to the west coast. The tele
;raph had become a major fii.ctor in the rapid exchange 
1! news, information, and ideas. 

Although its potential in warfare and in the dissemina· 
ion of intelligence had been generally realized by mili· 
uy students, the telegraph was not an active tool of the 
U. S. Anny. Little thought had been given to its use in 
:omhat and no plans existed to utilize commercial lines 
in the event of an emergency. 

At the outbreak of war, all the telegraph facilities of 
both the North and South were in the hands of private in· 
diYiduals. In April 1861, with full cooperation of the 
telegraph companies of the North, the Government as· 
sumed nominal control of all telegraph lines leading into 
the Capitol. Assistant Secretary of War, Thomas A. Scott, 
~ured the cooperation of Edward S. Sanford, President 
of the American Telegraph Company, who was most help· 
fut in organizing a small unit in the War Department to 
carry on the operation, control, and supervision of the 
lines. For the first several months of the war, the small 
organization formed by Sanford was the only govemmen· 
tal effort to control the telegraph or to exploit its military 
possibilities. 

CMernmenl Auth.orily Limited Before BuU Run 

l'ntil the Battle of Bull Run, the authority which had 
been imposed by the Government over private lines had 
been limited and of small consequence. It had been as
Sl1llled that when need arose, private companies would ex· 
tend their lines into the combat zones of the armies. It 
~u a false premise and during the battle there was a 
lack of communication on the battle field. 

Messages to Washington were just as had, with half 
wire and half courier service forming the link between 
~faj. Gen. McDowell's army and the War Department. 
Even communication with nearby Harper's Ferry was 
broken. The independent force there under Maj. Gen. 
Patterson did not learn of the Union defeat for three days 
and then from a Philadelphia newspaper. This battle 
forced the Government to realize that its communication 
with the major portions of its army was deficient. 

The little that had been accomplished toward the con
trol and supervision of the telegraph in the early days 
of the war was achieved by the patriotic efforts of San· 
ford and the generosity of bis company. The American 
!elegraph Company had made most of the expenditures 
m the early days ol battle and had built, operated, and 
rnainlained telegraph lines which during a war should 
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properly have been handled by a governmental agency. 
Andrew Carnegie bad been appointed by Scott as bis 

assistant and soon he became the Secretary of War's right· 
hand man. When the Government finally realized the 
need for helter military communications, Carnegie se· 
cured men of exceptional administrative ability for an 
expanded United Stales Military Telegraph Service. The 
initial appointment of only men from the telegraph in· 
dustry soon led to its executives dominating the thought 
in the War Department. 

V. S. Military Telegraph Sert7ice ia Born 

Among those appointed in 1861 was Anson Stager, 
General Superintendent of tbe Western Union Telegraph 
Company. He was selected as chief of the newly con. 
ceived Military Telegraph Service. He submitted a plan 
for a unified service for the Army with Lines going down 
to the headquarters of every major independent com· 
mend. He recommended that a bureau which would 
purchase and distribute all materials needed for the con
struction and operation of the military telegraph lines be 
organized directly under the Secretary of War. Arrange· 
ments would be made with private companies for the use 
of their lines where needed. Stager's plan was approved 
and the Military Telegraph Service formally came into 
being as a civilian bureau, attached to the Quartermaster 
Corps. The civilian operators were given the status of 
Quartermaster civilian employees. Only a favored few 
were given commissions and considerable bad feeling de
veloped among the majority of the men who remained 
civilians. Those in the field, many of whom received 
wounds in the war, repeatedly petitioned for military 
status. However, military status would have put them 
under the command of the military leaders, which Stanton 
and Stager wished to avoid. 

Conlrol and GrolDlh of the Telegraph 

An act of Congress, passed January 31, 1862, gave the 
President authority to take over any or all telegraph and 
ran lines when the public safety so required and to op· 
erate them in the interests of national defense. The act 
allowed full development of the Military Telegraph Serv· 
ice. In February, Stanton as Secretary of War issued an 
order by which the Army took control of all telegraph 
lines. Censorship was provided. 

Where leaks of information were suspected, the War 
Department did not hesitate to tap friendly wires. Speci
fications were placed on the use of codes and ciphers, 
leaving commanders entirely at the mercy of the civilian 
operators. This affected military operations, since the 
use of code rendered rapid communication in the field 
impossible. So that the Secretary of War would know 
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what was going on, copies of all messages sent in cipher 
were sent to Washington. Many Northern commanders 
felt that their acts and even their thoughts were under 
constant surveillance, that reprisal would follow il the 
Secretary of War did not approve. Lest their actions or 
statements be misinterpreted, they dared not reveal too 
much in their messages. 

In spite of bureaucratic meddling, extension of the 
service followed rapidly. Each military department soon 
had its military telegraph chief. By the end of fiscal year 
1862, there was a total of 3571 miles in the system. In 
fiscal vear 1863, the annual construction had reached 
3240 ~iles with 8340 miles in operation. 

In the West the Military Telegraph was indispensable. 
The telegraph was needed on the long lines of communi
cation. Although the wire was frequently strung along 
the railroads, line repair was fraught with danger. One 
out of every twelve men engaged in the work was either 
killed or wounded, or died of exposure. 

Since the operations were farther from headquarters, 
matters did not go as smoothly in the West, at first, as 
they had in the EasL Early in 1862, dispatches were not 
reaching Grant. Although they were sent to the end of 
the advanced wire, the operator failed to forward them. 
The operator soon deserted his post and went into the 
Southern lines taking all of the dispatches with him. 

The most efficient service was in the East . An average 
of 200 miles of field wire was put up and taken down 
each day during Grant's Virginia campaign. As South
ern territory was occupied, the lines captured were op
erated by the Military Telegraph Service. 

As time went on, the need :for field telegraph became 
more apparenL After McClellan took command of the 
armies, he cooperated with Major Myer, the Chief Signal 
Officer, in establishing direct field telegraph service to the 
troops on the battlefield. 

Telegraph Equipmenl in the FiJ.d 

The first field train for the telegraph was purchased 
and sent forward :for the Peninsula campaign in May, 
1862. In addition to carrying flags, night signals, and 
rockets, light wagons carried ten miles of telegraph wire. 

Myer's Field Telegraph became a most useful tool for 
commanders. From the modest beginning in the Penin· 
sula Campaign, a total of thirty trains were procured and 
issued to the various armies of the North. 

At the front, the Military Telegraph carried communi
cations to army headquarters and the field wire carried 
them from there to corps headquarters and at times to 
lower echelons. The normal distance covered by the field 
lines during a campaign was from five to eight miles, al
though distances as great as twenty miles were reported. 
The equipment was excellent and improvement was made 
as needed. Wagons in the trains carried reels of five to 
ten miles of insulated wire-insulated so that it would 
transmit in storm, on the ground, or under water, even 
when not properly laid. The installation and repair were. 
frequently carried out under small arms fire or artillery 
fire. 

As each army moved forward, it:s field wire was taken 
up, but communication with the War Department was 
maintained by the more permanent installation of the gal
vanized wire of the Military Telegraph Service. A French 
military observer, though he acknowledged that field 

wire was a great advantage to commanders, feared that 
it would keep them too close to their headquarters wbere 
messages could never replace personal observation. 

The Northern soldiers knew little about the field tele
graph. Until warned by orders, they thought that the 
field wire was a part of a Confederate infernal war ma· 
chine and soldiers would cut it for souvenirs. To pre
vent intentional or accidental interruptioTis of the wire 
during the battle at Fredericksburg, a detail of cavalry 
patrolled the line. Many of the patrol were stragglen 
who had found a job they could do which was removed 
from immediate rifle or artillery fire. 

Although the Army had been successful in obtaining, 
operating, and improving the Field Telegraph, its sue~ 
ful operation had long been a cause for controversy. 
Civilian companies did not approve of telegraph opera· 
tion by the military. The civilians in the Military Tele
graph Service also expressed some dissatisfaction. al· 
though they worked harmoniously with the military in 
the neld. Stanton wanted to extend his control to include 
the field lines. 

Military Telegraph Sert1ice Take. OtJer 

The Field Telegraph Service was kept constantly on 
the defensive. Protests against the cabal undermining it 
were unfruitful. In 1863, Myer issued an unpolitic circu· 
lar denouncing the systematic attempts of the civilian or· 
ganization to deprive the Signal Corps of its field line!'. 
Consequently, Myer was relieved from his duties as Chief 
Signal Officer, and the field trains were ordered turned 
over to the Military Telegraph Service. The military op
erators were ordered assigned to other military duty with 
the army. This crippled the Signal Corps and it scarcely 
could continue to carry out its functions. 

Slowly the Military Telegraph Service assumed its 
new duties. In Virginia, in 1864 and 1865, Major Eckert, 
assistant general manager of the Service, and his civilian 
forces made decided efforts to provide Meade with ample 
telegraph facilities. Grant became enthusiastic over the 
services being rendered, both by his Signal Corps with 
aerial signals and by the Military Telegraph with the 
telegram. He described in detail how men of the tele· 
graph service laid their lines without orders to the vari· 
ous lower headquarters, almost before the troop_s were in 
position. · 

There was no effective censorship of the telegraph dur· 
ing the first year of the war. It was a delicate matter 
and full of political dynamite. Since no one wanted to 
supervise censorship, it was transferred from department 
to department. It first appears to have been administered 
by the Treasury Department. Then the War Department 
took it over. The first real attempt at censorship seem5 
to have been made by Lieut. Gen. Winfield Scott prior 
to the First Battle of Bull Run when, after a bad securitv 
leak, he ordered the telegraph companies to transmit n~ 
messages concerning military operatiOI18 unless approved 
or authorized by him. 

Censorship was next transferred to the State Depart· 
menL The censor was instructed to put stringent rules 
into effect. These prohibited Washington from dispatch· 
ing over the wires anything intended for publication 
which related to the civil or military operations of the 
government unless they were dispatches of the regular 
agent of the associated press. Nothing damaging to 1he 
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:haracters of military officers, the administration, or the 
~abinet could be sent over the wires from Washington. 

These orders had little effect since no censorship' of the 
nails had been attempted. There were no measures to 
>revent transmission of the prohibited news from tele
~aph offices in Baltimore, Philadelphia, New York, or 
>ther important cities. Many dispatches which were sup· 
iressed in Washington were mailed to other cities and 
>ut on the wires. 

After the United States Military Telegraph Service was 
>rganized, the responsibility of telegraph censorship was 
returned to the War Department as a military function. 
l'rom then on all telegraph communications not spe· 
:ifically authorized were forbidden. 

As the use of the telegraph for military purposes in
creased, information gained from tapping telegraph wir~ 
became an important source of military intelligence for 
the South. Tapping was most productive during that 
period of the war when messages were sent in the clear. 
Wire tapping brought attention to the need for sending 
important messages in cipher. 

An ~ample of an early cipher is shown in a message 
~nt by President Lincoln in 1862 to Burnside at Fred· 
ericksburg a few weeks before the battle. Lincoln re· 
quested a conference in a message which read as follows: 

If I should be in boat off Aquia Creek at dark 
tomorrow (Wednesday) evening could you, without 
inconvenience, meet me and pass an hour or so with 
me. A. Lincoln. 

Suspecting that the Confederates had tapped the line, the 
Union operator used a homemade code in sending the 
message, depending upon the operator at the other end 
lo figure out what was meant. The message read: 

Can Inn Ale me with 2 oar our Ann pass Ann me 

flesh ends N. W. Corn Inn out with U cud Inn 
heavenly day nest Wed roe Moore Tom darky hat 
Greek why Hawk of Abbott Inn B chewed if. _ 

Lincoln's signature "Can Inn Ale" was at the beginning 
of the message and was, along with the balance of the 
message, to be read in reverse. The message was de· 
ciphered and the meeting arranged in spite of the risks 
involved. 

As the war progressed, cryptography was developed. 
Commanders in the field had no access to the ciphers or 
keys. The cipher books were issued only to the "tele
kraphic experts," as approved and appointed by the Sec· 
retary of War. Commanders in the field were specifically 
forbidden lo interfere with them. Since local military 
leaders had no command or control over the operators, 
the accuracy of the service rested with the operators 
alone. 

Although the type of control and command used by 
the Military Telegraph Service was entirely foreign to the 
American concept of command, it worked. If we judge 
the Service by the results obtained, then it must have a 
high rating. One of the great feats of the war was the 
transfer of two corps of 23,000 men with impedimenta 
from the East some 1,200 miles to Chattanooga in eleven 
and one-half days. It was a remarkable rail movement, 
and without the closely knit, closely controlled, centralized 
telegraph, it could not have been accomplished. 

After Grant took command of all the Union armies, he 
received by daily telegram all intelligence coming into 
the War Department. The efficient functioning of the 
Military Telegraph permitted him to be the first great 
military leader to use the telegraph for tactical and 
strategic planning. 
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Kodak Sheet Film S. 0. 1177 
One of the most exciting bits of news which has been 

released recently is the announcement of the Eastman 
Kodak Co., Rochester, N. Y., regarding their new experi
mental super-speed pan sheet film designated as S. 0. 
1177 which is claimed by the manufacturer to be four 
times faster than Ro)al Pan. 

The film has already been successfully pre-tested by a 
few metropolitan newspapers in recent weeks. Existing 
light photos heretofore regarded as impossible-night 
sports action photos, building interiors where shortest 
possible exposures are needed-have been handled suc· 
cessfully by press photographers using the new film. 

S. 0 . 1177 is the result of recent discoveries made by 
Kodak scientists working in emulsion re.:earch. Because 
it has a very rich silver content, fixing time is longer 
than it is for other films. There is a slight, inherent fog 
in the emulsion but tests have shown that this does not 
interfere with good print quality. Grain is somewhat 
coareer than in Royal Pan, but it is finer than would be 
expected for such a large speed increase. Five to six 
times enlargements have proven very satisfactory for 
press work. Because the film is still in the experimental 
stage, it will only be manulactured in limited quantities 
so that improvements and modifications can be incorpo· 
rated quickly. 

The company recommends development in DK-60a for 
6 to 10 minutes at 68 degrees F. or in DK-50 for 8 to 12 
minutes at 68 degrees F. The longer development timer 
gives approximately 4 times the speed of Royal Pan. 
Further increases in developing time tend to increase con· 
trast and fog without any appreciable further increase 
in speed. 

Fresh developers should be used as partially exhausted 
developers may produce dichroic fog. This can usually 
be swabbed oft while the film is still wet. Kodak rapid 
fixer should be used. Fixing time is slower than other 
.films because of the richer silver content. Regular pro· 
cedure may be used in washing. 

The .film is available only in three sizes (4."xS", S"x7", 
and 8"xl0") and only in 25 sheet packages. Prices are 
the same as those for Kodak Infrared Film. Orders will 
be accepted only for one case or multiples and can be 
placed with regular Kodak dealers. 

P1ct11,..d h"• is the film for •he M~M•M•r c•m•r• tt 
• •poMC! lft loeg roll• th.t ••• •utometically tretttported .as -~ 

fr.1111• h macl• from on• m•9•1ine to ano~er. 

PHOTOPROGRESS 
by fRANK SMITH 
Photo Editor. SIGNAL 

New Projector for Data.Reduction Features 
Variable Speech, Remote Control 

Remote control of prolonged single-frame projectio1 
at full illumination is a feature of a new projector fo
critical analysis of 16 mm. motion picture films. Botl 
forward and reverse projections in a range from 16 h 
24 frames per second can also be controlled from a hand 
held remote control box. 

Called the L-W Industrialist, the new projector is 1 

modification of an Eastman Kodak Kodascope 16 mm 
silent analyst projector, combining the reliability anc 
advanced engineering of the Kodascope projector witf 
special adaptations required for data-reduction and meth 
ods analysis. 

The L-W Industrialist can project a single still picture 
for prolonged study without the loss of illumination 01 

the heat damage to film that has been a drawback in 
the past. The ability to advance or reverse by remolE 
control one frame at a time or at speeds of from 6 to 24 
frames per second permits slow speed frame-by-frame 
analysis of any portion of the film. 

Advancing or reversing to a certain portion of the film 
is facilitated by the frame counter. A wide aperture plate 
will permit user to add identification marks onto the 
sprocket holes. A tilting design aids in proper aligrunent 
of the picture. The L-W Industrialist is completely port· 
able; it operates in its case and only the cover need be 
removed. For daylight viewing in the analysts office, a 
Kodak Projection Viewer is built into the carrying case. 
This combines a special front surface mirror with a 
black day view screen. Film capacity is 400 ft., and cool· 
ing is provided by a constant speed motor for blow~r 
service. A fast power rewind is provided. The projectC1r 
is manufactured by the L-W Photo Products Co., s1; 
South Flower St., Los Angeles 17, California. 

"Moonlet" Tracking Camera 

One of the most interesting cameras to be announced 
recently is the "moon let" (earth satellite) tracking cam· 
era which is being developed by the Perkin-Elmer Corp., 
Norwalk, Conn., for use in photographing the earth satel· 
lite which is scheduled to be launched during the comin~ 
International Geophysical Ye.ar, which starts July I, 
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1957 and runs through 1958. The camera, which will 
measure 10 feet high by 8 feet wide, has been designed 
and is being built under the auspices of the Smithsonian 
Institute. 

According to Dr. Fred L. Whipple, Director of the 
Smithsonian Astrophysical Observatory which has been 
gi\·en the responsibility for the optical tracking of the 
satellite, scientists will require a precise determination 
of the satellite's orbit to achieve their planned experi· 
ments with the space baJI. 

Twelve of the special cameras, with one of the most 
difficult to produce optical systems ever attempted, will 
be produced and strategically placed about the globe to 
track the satellite. 

They will be used for this purpose in conjunction with 
radio listening stations, astronomical observatories, and 
amateur observations (the latter called "operation moon
watch"). 

Two of the cameras are earmarked for u~e in the 
tnited States, one at White Sands Proving Grounds, New 
Mexico and the other at Patrick Air Force Base, Florida. 
TI1e others will be placed at Arequipa, Peru; Cordoba, 
Argentina; Blomfontein, South Africa; Teheran, Iran; 
Cadiz, Spain; Hawaii; Japan; Australia; India; and an 
island in the Dutch West Indies. 

Although the cameras are being built specifically for 
ICY studies, Dr. J. AIJen Hynek of Ohio State University 
and Associate Director of the Satellite Tracking Progr!lm 
states that the telescopes are of highest optical quality 
and of sufficient versatility to be useful for a wide variety 
of future satellites. 
. The production of the optical systems for the cameras 
IS being undertaken by the Perkin-Elmer Corp., builders 
of ~e Baker·Super·Schmidt Meteor Cameras and other 
optics for a number of astronomical observatories. 

Dr. James G. Baker, President of Spica, Inc., and one 
of !he foremost optical designers in the United States 
des1~ed the 20 inch aperture, ultrafast f/ 10 apochro
tnahc lens for the camera. The cameras have a 30 degree 
field of view. 

The lens includes three aspheric corrector plates with 
8 Iota! of four aspheric surfaces, and a 32 inch mirror. 
The importance of aspheric surface to lens design is two
fold. First, since an aspheric surface often replaces one 
or more classical surfaces, it means lighter weight and 
smaller lenses. Secondly, aspherics will sometimes correct 
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aberrations not otherwise correctible, resulting in faster 
and more precise lens systems. The mechanical portion 
of the cameras was designed by Joseph Nunn and A~so· 
ciates of Los Angeles, Calif., and will be fabricated by 
Boller and Chivens of Pasadena, Calif. The lens system 
weighs 250 lbs. and will photograph the satellite on a 
strip of SS mm. cinemascope film about one foot long. 

An Ultra-High Speed Lens for Use in Dim-light 
Photography and Television 

Photographers and television cameramen requiring 
the utmost in light gathering power will be pleased with 
the announcement of the Farrand Optical.Co., Inc., Bronx 
Blvd. and E. 238th St., New York 70, N. Y., who have 
announced availability of their new Super-Farron f/ 0.87 
lens- an ultra-high speed photographic objective well
corrected over an unusually wide field. In contrast to 
other available lenses of similar aperture, the Super
Farron covers a much wider field (30 degrees) with a 
good correction that holds up over a broad spectrum. 

In a 76 mm. focal length, the Super-Farron lens covers 
a 40 mm. diameter field, and is thus suitable as an ob· 
jective for use with the Image Orthicon tube in television 
cameras and for 35 mm. photography. 

In addition to the standard infinity correction for di· 
rect photography, the lens can be supplied corected for 
16:1 magnification for fluoroscopic application and cor· 
reeled for 4:1 magnification for photography of oscillo· 
scopes for television, the lens can be supplied with correc· 
tion for the envelope thickness of the pick-up tube . 

Developed by an organization with an extensive record 
of achievement in optical design and manufacture as 
well as complete familiarity with end-use requirements, 
the design of this objective represents an important ad
vance over previous developments in the field of ultra· 
high speed lenses. 

L. J. M. Daguerre, The World'• Fir11 Photographer 

This is the title of a beautiful and historically correct 
book on the history of photography by two well known 
historians of the subject, Helmut and Alison Gemsheim 
of England. Ordinarily books are reviewed in our book 
section, but this being such an exceptional volume and 
pertaining as it does to the history of photography, it 
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might be well to call your attention to it here by giving 
a thumbnail review. 

Published late in 1956, the volume consists of some 
216 paaes of authentic photographic history ( in this 
case, th

0

e daguerreotype ) , and 117 _illustrations, one ?f 
them being no less than the first picture ever made m 
the world ( 1826), by Daguerre's partner, Nicephore 
Niepce. . . 

Daguerre, as is generally known, is the French 1~ventor 
who gave the world the first practical .Photographic. pr_oc
ess (1839 ). The book is an absorbing and mtngumg 
study of Daguerre and his procese and covers his life 
from the time he was apprenticed to an architect, through 
his work as a scene designer, inventor of the diorama and 
inventor of the daguerreotype. 

The book successfully portrays the fascinating develop
ments leading to the invention of the daguerreotype as 
well as a number of other items indirectly related to the 
process. The price of the book is 87.50 and it m!1y. be 
obtained in the United States from the World Publishing 
Co., New York City. 

Anyone interested at all in the history of photography, 
and particularly the daguerreotype, will do well to add 
this volume to his library, and schedule it for an early 
and complete reading. 

New Wide-Film Microfilm System 

An entirely new reproduction system on film that can 
both improve most worn and smudged drawings and pro· 
duce sharp, clear, and distortion-free second originals up 
to 36x54 inches in size or even longer, was introduced re· 
cently by KeufJel and Es~er Co., Hoboken, N. J. 

The system, called Micro-master, was developed to 
satisfy exacting professional and archival standards by 
Micro-master, Inc., Kansas City, Mo., in association 
with Keuffel and Esser. Based on a 105 mm. negative 
that is 16 times larger in area than conventional 35 mm. 
microfilm, Micro-master is being offered as a nation-wide 
reproduction service. 

An entirely new concept in reproduction, the new 
process provides a series of advantages for precise engi· 
neering and architectural work that make it superior to 
any existing method. 

To begin with, Micro-master was not adapted from any 
existing process. Microfilm, by contrast, depends on 35 
mm. or, in a few instances, 70 mm. motion picture stack 
and conventional single-frame cameras. Where larger 
cut film sizes have been used, only standard cameras, 
projectors, and processing techniques have been em· 
ployed. 

The 105 mm. negative size of Micro-master represents 
the smallest area possible for handling, storage, and ship
ping that is consistent with the ability to achieve full
scale reproductions without distortion and loss of detail. 
The negatives of 105 mm. size are small enough to fit 
into standard 5" x 8" filing drawers and a series of them 
occupies only about l / 25th of the space required for an 
equal member of tracing. 

Roll film is used for loading in the camera and for de· 
,,eJopment. After developing, each negative is cut apart 
and is ready for filing and reproducing. Micro-master is 
a complete system, Economical 4" x 6'' card prints are 
available for fil ing and reference. 

The line of equipment includes fully-engineered screen 
projectors, table-top viewers with an 8" x 12" surface, 
and large-sized viewing tables for drafting room use. 
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Mullard Image Dissector Tubes for Recording 
A Series of Photographic Frames ~n Sub
Microeecond Periods 

Some interesting news has emanated from England n 
cently concerning the Image Dissector Tubes (availabl 
on special order only), of Mullard, Ltd., Mullard Ho\151 
Tor rington Place, London, W.C.I. 

Although image converter tubes used as electron: 
shutters have given satisfactory single exposures as sho 
as io- 11 second, the most efficient fluorescent screena ha1 
an afterglow of 2 x 10- 11 second, which limit~ the. re~ 
tion rate for multiple shots and causes blurring lf h~ 
speed film transport is used. To n_iake possi~le tJ:ie r 
cording of up to 100 frames on a smgle negative, 1ma1 
dissector tubes have been developed. The photo-cath(}( 
of an image dissector tube is active only in an array 1 

"mark" areas separted by non-emitting spaces, so th, 
with uniform illumination on the cathode only tl 
"mark" areas are reproduced on the fluorescent screei 
During an exposure, electromagnetic or electrostatic 8C8J 

ning deflects the "marks" uniformly across the "spa~ 

at the screen, the tube being switched off bef?re ov_er 
lapping occurs. The result is a composite negative wb~d 
can be analyzed into a series of f~ames each represe~tinl 
a single time element. The analysis can be effected eithei 

by viewing through a suitable transparency or by "play 
ing back" through a decoding tube. One type dissect~1 
tube is the "dot cathode" tube. The cathode is acti,•e 11 

an array of dobl 0.001 inch square and 0.009 inch s~rt. 
Scanning is effected electr~magne~cally. A. decodtn! 

tube for a different type of unage d1Ssector picture h~ 
also been developed. The cathode of the image tube IS 

sensitive in a series of concentric rings separated by 
negative spaces. Scanning is effected ~lectrosta~ica~IY. by 
varying the anode voltage. The decoding tube 1s s11mlar 
in principle and by varying the applied volta_ges ~ par· 
ticular frame can be picked out of the composite picture. 

Full technical information concerning these tubes may 
be obtained by writing the manufacturer at the addre5$ 
shown above. • •• - • -
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Help test 
- the new Air Defense System 

-s.ve "lraln". Giant electronic computers receive ond store 

celense doto . . . furnish correct picture 10 commanders ot 

•~tlie\t passible moment. 

The Defense Projects Division of Western 
Electric has opportunities for Engineers, 
Physicists, Mathematicians and Technicians 
for field work in testing Sage. 

• • • 
New digital computer techniques and their 
application to radar data processing and 
weapons control have opened a new and 
expanding field of automation. The exten
sive classroom and laboratory training 

Airborne Radar. Used lor early warnings In oreos beyond ronge of 

foxed rodor locations. Ono ol many sources of information being handled 

by Sage (semi·outomotic ground environment) . 

which precedes job assignment at Western 
Electric affords an excellent opportunity to 
enter this new and challenging electronics 
field as part of the Bell System team. 

MAIL RESUME TO: 

Mr. W. M. Gesell, Room 902, Defense 
Projects Division, Western Electric Com
pany, 220 Church Street, New York 13, 

New York orTelephoneCollect to: WOrth 
4-5400 Ext. 6628. 

Wei;tern Electric 
MANUFACTU•tNG AND SUl'PlY @UNtl Of THE IELL SYSUM 
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A Tax BiU of lntereet 
(Continutd from page 40) 

be taxed as corporations, [Sec. 1361, 
1954 Int. Rev. Code] it must be 
realized that this right does not apply 
to all sole proprietorships or partner· 
ships as such. Further, an election 
to be so taxed when circumstances 
permit is, with one narrow excep· 
tion, irrevocable and binding as to 
future years. 

Aiding as it would some 98'µ of 
corporate taxpayers, the smaller ones, 
this hill would lay the foundation for 
drawing a line between big and small 
corporations with the result that 
there would he disparity in tax treat
ment between corporations based on 
size, as well as disparity between 
small businesses depending upon their 
form of doing businese. 

The introduction of this novel 

A ProgreM Report on SEAC 
(Cominued from pose 2.5) 

In the trial demonstrations, an 
average of two seconds was required 
for each patent search. However, the 
present tape units on SEAC are soon 
to he replaced by eight high-speed 
multichannel units which are ex
pected to increase the search speed 
by a factor of 8 for further investiga· 
tions by this project. 

SEAC's latest feat, demonstrated 
for the first time on November 30, 
1956, was accomplished by attaching 
a facsimile digitalizer as one of the 
selected input-output units. It then 
scanned a visual configuration (ini
tially a black letter on a white back· 
ground) and reproduced the pattern 
of black and white as ones and zeros 
in the memory. Then machine pro
grams were fed into SEAC which 
analyzed the pattern in several ways: 
(1) to determine the relative propor· 
tion of black to white; ( 2 ) to iden
tify the number of discrete black 
areas in the viewing field; ( 3) to 
obtain statistical data on areas in the 
field that are always covered or al· 
ways not covered by a specified shape 
that is moved about rectilinearly; 
and ( 4) to test particular character 
recognition logic. 

The present work of the data 
processing systems laboratory is, in 
many respects, an outgrowth of the 
pioneering efforts of the personnel 
of the electronic computers lahora· 
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principle of the graduated tax in the 
corporate area is therefore not with
out concern. While the proposed 
rates equate fairly well with present 
procedures, it seems perfectly obvi
ous that if this principle becomes 
law, the rates will he altered as to 
corporate taxpayers in much the 
same fashion as has been true with 
individual taxpayers. In accord with 
the theory that taxes should be im· 
posed on the basis of the ability to 
pay, large corporations will find, 
particularly in times of emergency, 
that the ra1es will be on the ascend· 
ing scale. The pattern has been set 
as to the taxation of individuals; it 
will not deviate if the taxpayer is a 
corporation. Since there is a ten· 
dency (if not a practice) where 
graduated taxes are used to impose 
the greatest burden on the "big" tax· 

tory and the applied mathematics di
vision, who were responsible for the 
design, development, expansion, 
maintenance and use of SEAC. Dur
ing its lifetime, the basic circuitry 
has been improved and incorporated 
in a package design which provided 
the building blocks of the second 
computer constructed by the Bureau. 
The DYSEAC, while utilizing the 
same basic electronic circuit ele
ments, was organized into a far more 
powerful system for controlling and 
responding to auxiliary external de
vices. Major emphasis was given to 
versatility of control facilities and 
latitude for expansion. The entire 
installation was eventually housed in 
two 40-foot trailer vans and trans· 
ported to White Sands, New Mexico, 
for ultimate use by the Signal Corps. 

lmpetua to Re•earch Program. 
Closely allied with, and basic to, 

the development of the systems speci
fications, are the research in and de· 
velopment of new components, tech· 
niques and improved circuitry. A 
continuing investigative program in 
semiconductor devices and their 
properties has led to the development 
of the diode capacitor memory, the 
diode amplifier, and gas diode in· 
dicator and display devices. For 
several years NBS actively partici
pated in a program of cathode-ray 
tube improvement for computer stor· 
age (memory ) application. Research 

payer, this may well become H 
pattern for the so-called ''big" tt 
poration. With this thought in min 
the plight of a corporate stockhold 
whose dividend comes after I.al 
is awesome to contemplate. It is 
be hoped that if th.is new princi1 
comes to pass there will be some p1 
vision for the deductibility of di 
dends in the computation of corp 
ate taxes. Without such a provisi• 
raising funds for capital impro 
ment by means of equity 6nanci 
would be severely prejudiced1 if 1 
terminated. 

Despite the good intentions of 
352, it would seem on balance tl 
the inherent disadvantages which : 
most likely to accrue from its ena 
ment outweigh the immediate a 
relatively short-run benefits to 
derived therefrom. • •• - ... 

in the utilization of magnetic ma 
rials as computer memory elerue1 
is in progress, as well as the des~ 
of experimental transistor circuit1 

The success of packaged circuit 
in the DYSEAC gave impetus to 
project to miniaturize the packs 
and thus, reduce its power requi1 
ments and size while maintaining : 
drive ability. This may make pos 
hie a computer of 100 times t! 
arithmetic power of SEAC occup~·i1 
one-fourth the space. SEAC has bet 
and is continuing to he, used as tl 
proving ground of model designs 
such developments as the dioo 
capacitor memory, an improved \f 
liams memory, diode amplifier a 
plications, packaged circuitry, a1 
other work of the laboratories. 

A natural corollary activity of tl 
Bureau, in addition to the many co 
suiting and advisory services to ti 
Government activities, has been tl 
dissemination and exchange of infc 
mation with representatives of tl 
scientific laboratories and industri 
concerns of the United States a1 
abroad. Especially now with tl 
popular emphasis on automation ar 
its possible effects on the standa1 
of living and economy, the numb1 
of activities interested in keepi1 
abreast of the progress of automat 
data processing and control h1 
greatly increased the scope of r•11 

suiting and advisory services. 
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Association Affairs 
Award Made to the AFCEA 

An award of the "Lee De Forest 
Commemorative Plaque" was made 
to the Armed Forces Communications 
and Electronics Association by the 
Veteran Wireless Operators Associa
tion, ( VWOA). 

The presentation of the plaque 
was made on the occasion of the 
Thirty·Second Anniversary Dinner· 
Cruise of the VWOA. Former AFCEA 
National President George Bailey 
represented President Percy Black 
at the Sheraton-Astor Hotel in New 
York City on February 21st lo ac
cept the award. 

Further coverage of this event will 
be featured in the April issue of 
SJCNAL. 

Honor Graduates Receiwe Awards 
The Armed Forces Communica· 

tions and Electronics Association 
Award for outstanding scholastic 
achievement was recently presented 
to honor graduates at the Signal 
School, Fort Monmouth, N. J. 

Five of the officers were enrolled 
in the Signal Officers Basic Course 
which is designed to give a working 
knowledge of the duties and responsi
bilities which the officers may expect 
during their early service with the 
Signal Corps. 

Highest percentiles in the basic 
course were held by the following: 

Section 712 - Second Lieutenant 
James B. Calvert, 1210 N. 30th St., 
Billings, Mont. He attended Montana 
Stale College. 

Section 713-Second Lieutenant 
Kenneth F. Gordon, 8 Park Place, 
Holley, N. Y., who graduated from 
Cornell University. 

Section 714--Second Lieutenant 
George P. Lang, 2214. Hess Ave., 
Wheeling, West Va. He is a graduate 
of Carnegie Institute of Technology. 

Section 715--Second Lieutenant 
Frank G. Selleck, 679 Ridge Road, 
Middletown, Conn., who studied at 
Rensselaer Polytechnic Institute. 

Section 716-Second Lieutenant 
Richard L. Heckman, 9401 Manor 
Road, Kansas City, Mo. He is a 
gTaduate of Iowa State College. 

In the Radar Maintenance and 
Repair Officer Course, high man was 
Second Lieutenant Paul D. Schoo. 
maker of 4 Overlook Drive, North
boro, Mass. Lt. Schoomaker is a 
graduate of Worcester Polytechnic 
Institute. 

Second Lieutenant Robert Miller 
took the number one spot in the 
Signal Materiel Maintenance Officer 
Course. Miller, a resident of Viborg, 
South Dalcota, studied at South Da· 
kota State College. 

General Larew Retires 
Brigadier General Walter B. 

Larew, Chief of the Army Communi
cations Service Division in the Chief 
Signal Office, retired recently afteT 
31 years of Army service. 

General Larew began his career 
in the Army Signal Corps in 1926. 
During World War II, he served in 
the China-Bu rma-1 ndia Theatre. 
Upon his return, he became Director 
of the Communications Department 
and Chief of tbe Communications 
Section at Orlando, Fla. 

During the Korean Conflict, Gen
eral Larew once more saw service 
as Signal Officer of the Ninth Corps 
and later Signal Officer of the Korean 
Commurucatfons Zone. 

S1cNAL magazine has been hon
ored by General Larew's many con
tributions and his continuing inter· 
est in the Armed Forces Com· 
munications and Electronics Associ
ation. Our best wishes go with him 
in retirement. 

Chapter of the Year Award 
The 1956-57 "Chapter of the Year" 

will be named at the national con
vention at the Sheraton Park Hotel 
in Washington. The award, an en
graved plaque, will be presented to 
the winning chapter during the an. 
nual banquet on May 21, 1957. 

The award is based on chapter ac:
tivity in the following categories dur
ing the fiscal }'ear ending March 31. 
1956: number of new members, per· 
cent of new members, percent of re· 
newals, and number of monthly meet
ings. Points are awarded in each 
category as follows: first place-5 
points; second place--4 points; third 
placo-3 points; fourth place-2 
points ; and fifth place-I point. The 
chapter earning the largest total of 
points in the four categories wins the 
award. 

Chapters are reminded to forward 
to National Headquarters promptly 
any membership applications and re· 
newals they have on hand, as well as 
reports of all meetings. 

( Continu~d on page 52) 
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FM 
TELEMETRY 
TRANSMITTER 

e SMALL SIZE 
e LOW DISTORTION 

"O e HIGH RELIABILITY 
! > e HIGH FREQUENCY STABILITY 
.5 .. 
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>: 
-; 
fl' 
.5 
'i c 
c 
0 .. .. 
• .. 

Frequency Range: 215-235 me 

Power Output: 2 wo"• 

Weight: 1.7 pound• 

An extremely rugged unit designed for 
high-shock impact and extreme environ
mental conditions. Subminiaturized and 
crystol•stabi111ed. 

Wrlto for complete data Q,,d price~ 

Technical Papers ChosH 
The chairman in charge of th· 

committee for securing technic2 
papers to be presented during th 
AFCEA National Convention, M1 
Francis H. Engel, has informed Cot 
vention chairman, Admiral Joseph f 
Redman, of the following pape1 
which have l:een selected for pre!'et 
talion: 

"Rapid Fault Elimination in Con 
plex Electronic Systems," Monrc 
Calculating Machine Co.; "Sing 
Sideband Receivers/' Radio Corpor. 
tion of America; "Single Sideban 
Applied to Air-Ground Comunic. 
tions," Collins Radjo Co.; "A Sing 
Sideband Radio Central to Repla< 
Military Wire Lines," Motorola, Inc 
"The Trend of Facsimile in Milita1 
Communications," Times Facsimi 
Corp.; "Processing, Narrow-Ban 
Transmission, and Remote Display c 
Radar Data,'1 Lewyt Manufacturin 
Corp.; "Multiplexing Circuits in th 
National Air Defense Communic1 
tions Networks," Lenkurt Electri 
Co.; "The Air Route Surveillanc 
Radar for U.S.A. Air Traffic Cor. 
trol," Raytheon Manufacturing Co. 
"The Vanguard Launching Vehicl 
Instrumentation System," The Marti: 
Co.; "Results of a Simple Techniqu 
for Handling Complex Microv.'av 
Circuits," Sylvania Electric Producti 
Inc. ; "A Fully Automatic Teletyp< 
writer Distribution System," Aul< 
ma tic Electric Co.; "Some Asper! 
of Telegraphic Data Preparation an• 
Transmission," Western Union Telt 
graph Co. 

Time and space allocation alon 
directly affected the choice of addi 
tional papers. As this is the Jirst ti m 
technical papers will be presented a 
an AFCEA Convention, N ation2 
Headquarters wishes to expres~ it 
profound thanks to the many con 
tributors who responded to the A~~o 
ciation's request for material. 

Colonel Farnham Retires 
Lt. Col. Nell E. J. Farnham, acfa• 

for many years in tfie launching o 
progress of Armed Forces Cornn1uni 
cations and Electronics Chapten. h<t 
recently retired. 

Colonel Farnham has had 14 year. 
of active duty and has formerly bf't'1 

attached to the Signal School at F11r 
Monmouth, N. J. 

A charter member of AFCEA ir 
1946, she helped organize the Euro 
peen Chapter in Frankfort, German~ 
and the chapters at Fort Gordon. 
Ga., and Paris, France. She has ju;I 
completed an active year as secretiir( 
of the Fort Monmouth chapter. 
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AFCEA Group Members 
Communications-Electronic..-Photocraphy 

r.idtd Nlo'lf' o,. the lirm1 'lf'ho ore group mem6err ol the Armed Force• Communh:otfon1 and llectronic1 Auoclllfion. By thei 
..-rsltip they indicate their rNdin•u lor thir 11to,. In Industry'• part in nfrllonal .-curity. loch lirm nomlnafe1 •everal o 
)CJ by employees or offlcio/1 for inrliYirlual membe1'11ip In AFCEA, thu1 lorming a group of the highest trained men In th• elec 
ll'Olllcs end pHtOflropltic lleld1, 11Yoilahle for odylce onrl 011istonce to the orm.J Hnic•• on , .,eorch, rlnelopment, manulodur 

Admiral Corp. 
Air ~atc1, lne. 
Airaaft Radio Corp. 
Allied Control Co., Inc. 
Allied Badio Corp. 
Ameriean C.ble & Radio Corp. 
imeriean Eleetronle Laboratoriea, lne. 
lmerkan In1dtate of Eleetrieal 

EQSIDeers 
American Maehine & Foandry Co. 
.\meriean RadJo Rela:y Leape 
Amerimn Telephone & Telepapb Co. 
Amerlan Telephone & Telepaph Co., 

l..oq Unes Dept. 
Ampex C.Orp. 
Amphenol Electroniea Corp. 
Anaconda Wire & Cable Co. 
A. B. F. Productt, lne. 
Arsu CUnenu, lne. 
Arnold Encineerins Co. 
Atlu Preelelon Producta Co. 
Automatic Eleetrie Co. 
Aatomatic Electric Sale• Corp. 
Automatic Telephone & Electric Co,. 

Lad. 
Barter & WllllamM>n, Inc. 
Bany ControJe, Inc'. 
Bell ti: Gouett Co. 
Bell Telephone Company of Pa. 
Bell Telephone Laboratories, Inc. 
Benclb Radio DMeion, Bendis AYla· 

doa C.Orp. 
lktbhlre Tran.former Corp. 
Blad.burn Electronic Corp. 
Bliley Electric Co. 
Bomae Laboratories, Inc. 
Britil& Tbomeon-Bouaton Co., Lld. 
Bna-New York Jnd111trie1 Corp. 
Btmoqha Corp. 
C.lifornia Water & Telephone Co. 
Gunbriqe ThermJonJe Corp. 
C.pitol Radio Encineerin1 laadtate, 

Inc. 
Caroltm Telephone & TelcST11ph Co. 
Central Tedmlcal lnetitale 
Clleupeake & Potomu Tel. Co. 
Cinclanatl & Suburban Bell Tel. Co. 
Dmt. Triambtor Prodaei., Dl'flelon 

o( Clmte Corp. 
Colllm Radio Co. 
Columbia Broadcutin1 Syatem, lne. 
Con1ran1 hallima 
Compapiie FranealtM! Thomeon· 

Boaaton 
Con'falr, Dhblon of General l>ynamla 

Corp. 
Copperweld Steel Co. 
ConieD-DubUfer Electric f..,rp. 
Cnlc Syatem1, Inc. 
CioaJey, DJvblon-A•co Mta. Corp. 
Dau, P. A., l ne. 
Dealpera for lndaetl'y, Inc. 
DeVry Teehnlcal lnatitute 
Diamond Stnte Telephone C.O. 
Dletap&one Corp. 
l>Uane Corp. 
t>aHont, AJIC'Jl B., Laboratories, Inc. 
Eatman Kodak Co. 
Eledroole Aaeodatn, lne. 
Elcln Metalfonnen Corp. 
Falrdalld Camera cl lnatl'U.ment Corp. 
fumwortb Eleet!'OnJca Co, 
federal Teleeommanleation 

Labontoria 
Federal Telephone & RaclJo Co. 

SIGNAL, MARCH, 1957 

ing, procurement, onrl operotion. 

Ceaeral Aniline & film Corp. 
G4'neral Cable Corp. 
Genenl Commanfcatlom Co. 
General Electric Co. 
General Telephone Corp. 
Gilfillan Broa., Co. 
Globe Wlrd.ete, Ltd. 
Gray Manufacturin1 Co. 
Haller, Raymond and Brown, Inc. 
Hallicraften Co. 
Haloid Co • 
Hammarlund Manufactnrlns Co., The 
Electronics Division, Hazeltine C.Orp. 
Heinemann Electric Co. 
Hettulea Motor Corp. 
Hitemp Wirea, Inc. 
Botrman Laboratorie1, Inc. 
Rosan Laboratoriee, Inc. 
Hoover Electronlce Co. 
Bopld111 Ensincerins Co. 
H111he1 Aircraft Co. 
Hycon Eut.ern, Inc. 
Illinois Bell Telephone Co. 
Indiana Bell Telephone Co. 
Indiana Steel & Wire Co. 
lnatltute of Radio Enstneen 
lnternational Baeine11 Maehbiea 
International Reel11tance Co. 
International Telephone & Telesraph 

Corp. 
Jacob.en Manufacturin1 Co. 
Jan1ky & Balley, Inc. 
KayLab-Kintcl 
KelloH Switchboard & Supply Co. 
K.lelDAch.mJdt Laboratoriee, lne. 
Kolled Kordt, Inc. 
Lanedale Tube Co., Dlvblon of PhUco 

Corp. 
Leich Salet Corp. 
Lcnkurt Electric Co. 
Lens Electric Manufaetarins Co. 
Lcwyt Man11facturin1 Corp. 
Libra!lcope, Inc. 
Loral Eleetronice Corp. 
Machlen Laboratorie1, Inc. 
Mnsnavox Co. 
Maldn Development Co. 
Mallo", P. R., & Co., Inc. 
MaterJel Telephonique Co. 
Merit Coll and Tranefonner Corp. 
MJchlsan Bell Telephone Co. 
Mlcrowa'l'e Auoelatea, Inc. 
Montcomery Co., The 
Motorola, Inc. 
Mountain State• Telephone & Tele-

paph Co. 
Mallard Ltd. 
Muter Co. 
Mycaleit Corpontion of America 
National Co., lac. 
Nehon Technical Enterpri.la 
Nema-0.rkc, Inc. 
~ew Encland Tel. & Tel. Co. 
New Jeney Bell Telephone Co. 
New Yol"k Telephoae Co. 
North American Philips Co., lne. 
North Electric Co. 
Nortbweateni Bell Telephone Co. 
Oak Mannfactarinc Co. 
Ohio Bell Telephone Co. 
O'Kcefe & Merriu Co. 
Otla Elevator Co., Electronic Dhi11lon 
Paclfte Mercury Televielon Mf1. Corp. 
Pacific Telephone & Teleanph Co. 
Packard-Bell Co. 

Pace Communication• Enslneera, Inc. 
· Phelpa Dod&e Copper Prodaeta Corp. 

Philco Corp. 
Pbotovaphic Society of America 
Pleuey Co,. Ltd. 
Prodelin Joe. 
Radiart Corp. 
Radio Conden1er Co. 
Radio Corporation of America 
Radio Corporation ol America, 

Defenae Electronic Prodacll 
RCA Great Britain, Ltd. 
Radio EUl'incerins IAboratorfet, lne. 
Radio Receptor Co. 
Raytheon ManufaetnrinJ Co. 
Red Bank DMalon, 

Bendix A'fiallon Corp. 
Reevea lnnrument Corp. 
Remington Rand, Dtvielon of Sperry 

Rand C.Orp. 
Hemler Co., Ltd. 
Rocke lntemational Corp. 
Saxonbars Ceramlea 
Sigma lrutr111Dents, Inc. 
Sodety of Motion Picture & Televtel•·n 

Ensineen 
Sonotone Corp. 
Soandecriber Corp. 
Southern Bell Telephone & Telcsraph 

Co. 
Southern New En11and Telephone Co. 
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Mark of a New and Deadly Guided Missile 

In brilliant p<·1formanC't'\ ;tl(,1in~t airliornl' 

targl't:. at Chin.1 Lakr. "Sidi \dnckr'', X.J\\ ·s 

new air-m-.1ir ~11idc:d mi,sdt'. h.1:. t"1pt11n·cl 

the ;iw·ntmn of thr cntin· mi,~il1· inclu~ln. 

'.\impl< in 111wra1ion, ,111,111 ,1nd ludtt c111111gh 
tu be cu-rkd in q11.1nlil) ll\· '1nt.:k·,~·t1t l ntcr

t •ptor,, idt·\\ inch r .. c 111 '" Jirnl \inuh 01 

111 s...lvu:.. It 1o::qu11e:. nu ... ompkx launching 

system or special pilot training, and it ma

neuvers deftly at supersonic speeds. The missile 

displays extremely high single-shot accuracy 

-and even more important. it can be launched 

"S1 fr,, imkr'' i• rh!' C'\an··, 
Of'\\ C•I J Ir· Ill. an i:uidt•tl 
1111( ""· I It!; ht lt"AI~ h,t\ ... 
pr11\rd lhr m1-.<1lt to It<· "' 
vi• l"ll' ·I• thl rlr-<1·11 r 111k
•n.1k<' ro. \\ .... h rl \\ "11111111'(1, 

:ull /.1')'1111tl 11m h 11/ tl1t tm1_1r/ oir1rnfl'.1 dr(r111r. 
'""idt'\\ inckr'' " ·1.., dt•\ t•lo1wcl I 1; tlw ;\' ,,, ;11 

Ordn.int.:e ' I est ...,1,111un 111 1111 r-..1\' H11n·.1u of 

Orcl11,111n 11 ( '11111.1 I .1k1'. C .tldo1111,1 Pltilc u 

,1\"i,1nl '\O 1 "\ 111 till' ll''t'.tr< Ii ,111d cl1•\l•lop-

11w111 p1•1!!1 t111, .1ud pnl11r111nl 1li.·s11l"('<pH'lll 

•·11uin1·<·n11~ 1..-q11111·d 1111 111.11111f,1rt1m ul 1h1 

m1;,silc. ~1clcwtndcr • I) now 111 .f ull /noducflon 

al the Philco Government and Industrial Division. 
Philco is proud to have made this important 

con tri bution to the development of more effec

ti,•e electronic systems for our national defense. 

Engineers: At Philco yoNr opportunities in rese11rch 11rul engineering 11re unlimited. 

PHILCO 
SISNAL, MARCH, 1957 

GOVERNMENT AND INDUSTRIAL DIVISION 

PHILADELPHIA 44, PENNSYLVANIA 
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Chapter News 

Atlanta-Inspecting the high speed motion pictvre cemere: from left to right, Mr. Relph Grist, Mr. W . F. Johnson, Mr. B. S. Gilme 
President of Southern Bell Telephone Co., Mr. W. L. Porter, Mr. Arthur RHd, Colonel Don Adams, •nd Mr. C. M. Eberhart. 

Atlanta 
The chapter'!.' December meeting was 

highlighted by a program presented by 
repre!'entatives of the Eastman Kodak 
Company. 

The guest speakers were Arthur J. 
Ree<l and W. L. Porter, Professional 
Technical Representatives, who demon
strated high speed motion picture pho
tography and showe<l the film, "Mag
nifying Time,'' on the subject. They 
pointed out that there is a greatly ex
panded use of photography in industry, 
especially in public relations, adver· 
tising, sales, personnel, merchandising 
and safety. 

In January, the chapter meeting was 
held at the Fort McPherson Officers' 
Club. An interesting program of en
tertainment was presented by the Spe· 
cial Services Section of the Third Army. 

August._Fort Cordon 
The chapter's December meeting was 

held in Augusta and featured an an· 
nual ladies night dinner-dance. 

Installation of the new officers elec
ted in November took place on this 
occasion. 

Boston 
Mr. Thomas R. Hennessey, vice 

president, Public Relations of the New 
England Telephone and Telegraph Co., 
acted as host to the chapter at its Jan· 
uary meeting in the telephone building 
at 185 Franklin Street in Boston. 

Following dinner and a conducted 
tour of the building, the group assem
bled in the auditorium for a demon· 
stration of Direct Distance Dialing by 
Mr. Francis J. Cronin. This was par
ticularly timely as the service is coming 
to Boston and the adjacent areas in 
June of this year. 

The final demonstration of the eve· 
ning was made by Mr. Robert Maguire 
and consisted of a composite presenta· 
tion of information collecting agencies 
which included picket planes, the DEW 
line system, and defense facilities such 
as intercepting planes and NIKE in
stallations. This was the first public 
presentation of the demonstration which 
is known as the "Nation's Sentinel." 

Fort Monmoutlt 
More than 200 members attended the 

January dinner-meeting of the chapter. 

The guest speaker was Mr. Jorge 
Jensen, an expert on rocketry from th 
Glenn L. Martin Company, BaltimorE 
He chose as his subject, "Man-Mad. 
Earth Satellites" and gave an extreme 
ly interesting lecture. 

The chapter wishes to announce tha 
during 1957, meetings will be held tb1 
thi rd Thursday of the month at Gibb: 
Hall Officers' Club. 

Lexinlfon 
In December the chapter sponsorei 

an Industrial Mobilization ProgTam. 
Chapter members and representative; 
of the Department of Commerce at· 
tended a joint dinner-meeting held at 
the Phoenix Hotel in Lexington. 

William R. Haines, Director of In· 
dustrial Defense for the Business and 
Defense Services Administration, of tl1e 
Department of Commerce, deuyered an 
address on the "Posture of Readiness.~ 
for industry in the age of the H-bomb. 
He stated that in the defense of Ameri· 
can industry, it is the Government's job 
to reliably estimate stock requirements 
and maintain procedures for the ade· 

Boston-From left to right, Thomes R. Hennessey, vice presiden+ public relations. New England Tel. and Tel. Co.: Francia J. Croftill, 
public relations representative, New England Tel. and Tel. Co.; Mr. Robert Maguire, supervisory au't, New England Tel. and Tel. Co.; and 

Mr. Fred E. Moren, prHident, Boston Chepter, AFCEA. 
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CREI graduates outside . . . CREI group training inside . 
give you a 

TWO-WAY SOURCE OF 
TECHNICAL MANPOWER 

Today's acute shortage of trained technical people 
is being met two ways by Capitol Radio Engineer
ing Institute, a 30-year old technical institute ..• 
with ECPD Accredited Curricula. 

1. CREI graduates) who through a com
bination of college level home study and their own 
experience have become sound practical technical 
men-men who can get a. job done. They are quali
fied in industry, in a supporting engineering capac
ity, in production, design or testing, right alongside 
graduates of engineering colleges, and at comparable 
salaries. While the latter may ultimately be of 
maximum value in research assignments, the CREI 
graduate will generally find his mo3t useful role as 
project engineer, design engineer or field engineer. 

This is possible because CREI's curriculum is 
highly practical in the applications of mathematics 
and theory with relation to the practical pr oblems 
encountered in industry. 

2. CREI group training, used by many 
leading companies a nd government organizations to 
train their own technical staffs. These include 

among many others: Canadian Broadcasting Cor
poration, Douglas Aircraft Co., Glenn L. Martin Co., 
All-American Cables and Radio, Inc., F ederal Elec
tric Corp., U. S. Information Agency (Voice of 
America) and United Air Lines. Via CREI group 
training, you can give up-and-coming employees the 
same training which produces the calibre of per
sonnel described above. Thus you upgrade from 
within as a means ot a llaying the tremendous 
shortage of trained technical personnel. 

What can you do: 
1. Join the long list of the nation's leading firms 

who regularly look to us for new technical talent. 

2. Render a service to your industry and company 
by acquainting yourself with the CREI program 
and by recommending it to interested, qualified per
sonnel. Complete information upon request. 

3. Finally. for your present technical employees, 
investigate CREl's group training program as a 
means of "growing your own" technical talent. 

No obligation. Write, wire or phone: 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 213-D - 3224 Sixteenth St., N. W. Washington 10, D. C. 
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.. 
Sacramento-January dinner meeting of +tie AFCEA, Mr. M. G. Mauer turning over 

the Sacramento Chapter to the new president, Lt, Col. C. M. G~dfrey. 

quate stock-piling and efficient, prompt 
distribution of scarce and critical ma
terials in the event of attack. 

To imure the continuity of essential 
production. he told the group, every 
company should prepare an overall 
plan for industrial defense which en· 
compasses the activities and responsi
bilities of every department from the 
plant level to top management. 

Haines' speech was of such signifi· 
cance that it has been reprinted in its 
entirety in the January, 1957 issue of 
SICNAl.. 

After the speech, time was given for 
general discussion with members and 
guests on "Methods and Plans for Pro
gramming for Industrial Mobilization." 

New Yori< 
The initial 1957 meeting of the chap

ter was held at the Belmont-Plaza 
Hotel in New York City on January 
30th. 

The meeting was preceded by a 
social hour and dinner. Announce
ment was made of the following Stand
ing Committee Chairmen, as approved 

by the Board of Directors: Public Re· 
latione--Edwin C. Carlson; Financial 
- William L. Hallahan; Liaison -
George W. Bailey; Membership-Glenn 
D. Montgomery. 

Guest speaker of the evening wa-; 
Mr. Seymour N. Seigal, Director of 
Communications for the City of New 
York. He addressed the meeting on 
the subject of "Communications for 
Civil Defense." He was assisted by 
Mr. Charles J. Hartley, Chief Super
visor of Civilian Defense Communica
tions and Mr. Robert Link, Supervisor 
of Radio Amateurs Civilian Emergency 
Services. Mr. Seigal illustrated the 
overall Civilian Defense Communica
tions Organization established for the 
City of New York by a number o{ 
charts and photographs. He pointed 
out that the maintenance of the water 
supply was one of the first essential 
requirements in an emergency, and that 
communication systems utilizing ""ire 
lines and radio for both voice and tele
graph operations have been established 
for this purpose. . 

He further stated that most of the 

Civilian Defense Communications Sys
tem requirements have been pla1111ed. 
The essential elements have been set 
up on a standby basis in co-operatioa 
with the New York Telephone Co. and 
the Western Union Telegraph Co. 

He explained that plans also ba1-e 
been made to limit non-essential tele
phone calls in case of a civil defen~ 
emergency in order to prevent inter· 
ference to emergency communication£. 
Mr. Hartley outlined the important pa.rt 
played by microwave radio, VHF aocl 
HF radio in Civil Defense plans. The 
major broadcasting stations in the :\w 
York area can be tied together and con
trolled from one location whenever re
quired. 

Mr. Robert Link discussed the im· 
portant part which the radio amateur 
plays in the Civilian Defense Communi· 
cation picture. Many of them hal"'e 
volunteered their services and have also 
loaned or furnished radio equipmenl.5 
for the various control centers. 

Major General Robert E. Condon, 
Director of Civil Defense for New Yon 
and members of his staff were present 
at the meeting. 

Roclcy Mountain 
The chapter's December meeting was 

held at Ent Air Force Base. 
At that time the program consisted 

of dinner, a business meeting and the 
showing of two special interest films ol 
Yuma, Arizona Air Force Base's an· 
nual rocketry meet. 

Rome-Utica 
"New Developments in Surface Com

munication" was the presentation of 
Mr. I. R. Saddler, manager of materials 
and modules planning at RCA. Cam· 
den, N. J., to the Utica chapter mcm· 
hers in January at Griffiss AFB Officers' 
Club. 

The talk was illustrated with a color· 
sound motion picture that described 
RCA activities in the field of military 
communications. This film explained 
the various divisions of the company's 
defense products areas and things in 
development and production. 

South Texu--Januery m•eiin~eft to right: Ben Givens, Sen Antonio division meneger, Southwestem Bell Tel . Co.; Col. A. H. 
Snider, USAF, Chepter President; Mr. J. M. Black, gue1t speaker end operating vice president of the Southwestern Bell Tel . Co., encl Mr. R. A. 

Goodson, Texas general manager, Southwestern Bell Tel. Co. 
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Following this, Saddler demonstrated 
m ultra-miniature radio transceiver, a 
levice about the size of two king-size 
iacks of cigarettes which has a com
aunications range of about a mile or 
wo. He also demonstrated a self
Klwered maintenance inter-phone for 
1se by maintenance crews and an ear 
1rotector that is worn by ground crews 
rhen operating in the vicinity of high 
llllbient noises. 

Prior to the technical meeting, a 
ocial hour was held . 

.,n Francisco 
The following slate of officers was 

:hosen at the chapter's last meeting: 
iresident-Lt. Comdr. S. N. Barton, 
:;sNR, Mackay Radio; vice presidents 
-~faj. T. D. Razovich, USAR, Radio 
)ration KFRC; R. A. Krause, Stanford 
Research Institute; K. W. Goossens, 
Pacific Tel & Tel. Co.; secretary-Col. 
H. L. Schnoor, USAR, Pacific Tel. & 
fel Co.; treasurer-Lt. Col. W. G. 
Damerow, USAR, Pacific Gas and 
E.lectric Co. ; directors - Col. S. S. 
Cerwin, USA. Sig. 0. Hq. 6th Army; 
R. H. Cobb, Western Union Tel. Co.; 
W. B. Nielson, Lenkurt Electric Co.; 
F. V. Sloan, Federal Communications 
Commission; Col. L. C. Parsons, USA 
Rel; W. R. Patton, Sylvania Electronic 
Defense Lab. 

Following the election, Mr. C. L. 
Wickstrom, past president, expressed 
bis feeling for the good work which 
had been done by the chapter and 
thanked everyone for the cooperation 
received during his past two year term. 
LL Comdr. Barton, the incoming presi· 
dent, thanked the group for the trust 
placed in him and promised his full 
mpport behind the aims and objectives 
of the A!l60Ciation. 

Talks by Col. Cerwin, Capt. Patter
son and Cmdr. Anthony on the subject 
of "Modern Communications in the 
-~rmed Services" ended a very success· 
lul evening. 

Scott-St. Louis 
Col. Charles W. Gordon, commander 

of the 3310th Technical Training 

Northeastem UnJvereity- AFCEA cameramen shout commands on the parade grounds 
during the filming of the Northeastern Univenity Fall Awards Parade et Boston, Men. 

Group, was the speaker at the January 
meeting of the Scott-St. Louis area 
chapter in Belleville, Illinois. 

In introducing a new USAF film 
which he presented after his talk, Col. 
Gordon related some interesting engi
neering problems which he had en
countered in his past experiences in the 
communications and electronics field. 
He emphasized the importance of the 
support given by the engineers who 
construct the specialized buildings and 
structures necessary to accommodate 
electronics installations. 

The film which Col. Gordon presented 
is a new 30 minute USAF color film 
entitled "Air Force Engineers." It de
picts the various activities of Air In
stallations engineering in the operation 
of Air Force Bases and some of the 
unusual problems which have been met 
by Air Force engineers. A highlight 
was the description of Thule Air Force 
Base in Greenland which is constructed 
entirely on perma-frost. Buildings have 
to be insulated from beneath lest they 
melt themselves into a hole. 

Other features were pictures of the 
world's largest airplane hangar, under-

ground fuel ~torage systems, the cli
matic test hangar in Florida, and how 
Air Force bases are planned and kept 
up to date. 

Soutlt Carolina 
The chapter held a two day session 

for its last meeting. A dinner was 
given at the Charleston Officers' Club 
on January 11th. Distinguished guests 
included Rear Admiral H. C. Bruton, 
Director of Naval Communications, 
Washington, D. C.; Captain C. C. Bur
lingame, Commanding Officer, U.S. 
Naval Minecraft Base; Mr. Ralph S. 
Grist, Southern Bell retired and Re
gional Vice President AFCEA, Atlanta, 
Ga.; and Mr. J.C. Baughman, Southern 
Bell General Coordinator of Military 
Services, Atlanta, Ga. 

Following dinner, Mr. Grist gave a 
brief talk on AFCEA aims and pur
poses. Admiral Bruton, the principal 
speaker of the evening, was introduced 
and gave a very interesting talk on 
"Recent Developments in Naval Com· 
munications · Electronics" which has 
been printed in this issue on page 7. 
This topic was supplemented by the 

~'D fl'lltlci~ Chapter-Annual meeting for the election of officers wu held on Jenuary 17, 1957. Pictured ebove from le~ to right ere: 
nt row, J. F. Parechini, director: S. N. Barton, president: Mejor T. D. Ratovich, e vice pre1ident: Lt. Colonel W. G. Damero'llf, historian; 
~ond row, H. l. Schnoor, treasurer: H. W. Ausiin, director: C. L Wickstrom, put president: W. R. Petton, e director: K. W. Goouens, 

secretary. 
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CHAPTER NEWS 

color film. ''_\aval Warfare-North At
lantic. 1957." 

After the dinner the Executive Com· 
miltee ht>ld a business meeting at which 
W. T. Edwards (USA, Ret. ) of South
ern Bell Tel. & Tel. Co., Columbia, 
S. C., was elected to succeed Colonel 
Oscar S. Tigner (USA, Ret.) as third 
vice president of the chapter. Col. 
Tigner has been transferred to Atlanta 
by Southern Bell. 

On Saturday, the 12th of January. an 
interesting and informative tour of the 
Charleston Naval Yard was made by 
many of the members. This included 
inspection of a radar picket ship, and 
of the Charleston Minecraft Base where 
they saw an electronic repair shop and 
a minesweeper. 

South Carolina Chapter Meeting~eft to right: W. T. Edwards; Admiral H. C. Bru+~ 
Director of Naval Communic:ations and guest speaker; S. C. Baughman ; and R. S. Gris 

Soutlt Texas 
The January meeting of the chapter 

was held at the Randolph Field Qffi. 
cers' Club and was a joint meeting 
composed of representatives of the 
American Ins titute of Electrical Engi
neers, the Institute of Radio Engineers 
and the Research Society of America, 
in addition to the AFCEA. 

A dinner and social hour preceded 
the highlight of the evening which was 
a talk given by the guest speaker, Mr. 
John M. Black, vice president of South
western Bell Telephone Co. of St. Louis, 
Mo. The subject of his address was 
"Future Developments in the Telephone 
Field." 

Southern Calffornia 
Major General Alvin L. Pachynski, 

Director of Communications-Electronics 
USAF, was the principal speaker at the 
November meeting which was held at 
the Town House in Los Angeles. 

Speaking on the trends in Air Force 
communications-electronics, Gen e ra I 
Pachynski stressed the factors respon
sible for rising costs in terms of re
sources required, and discussed the 
challenge imposed by the future. 

Southern Connecticut 
"The Operation and Mission of the 

Signal Equipment Support Agency" 
was the presentation made by Colonel 
R. B. Tomlinson, Commanding Offic.er, 
Signal Equii>ment Support Agency, 
Fort Monmouth, to the chapter's De
cember dinner meeting. 

Colonel Tomlinson covered the close 
relationship of his agency to industry. 
its interest in production and the "in
plant testing program" which is now 
part of Signal Corps production con
tracts. 

The following slate of officers were 
chosen for 1957: president- Edwin 
P . Hurley, Southern New England Tel. 
& Tel. Co.; vice presidents-Charles 
Ecklund, Dictaphone Corp. ; Spencer 
Montgomery, Jr., the Montgomery Co.; 
Rodney E. Nelson, Machlett Labora
tories Inc. ; secretary- I. T . Shapiro, 
Signal Corps Supply Agency; treasurer 
- Sidney Rosenberg, Signal Corps Sup
ply Agency. 

In January, Mr. F. W. Roberts, vice 
president-Engineering and Research 
Dictaphone Corp., was the chapter's 
guest speaker. He described and dem
onstrated some of the company's i>rod
ucts. These ranged from a portable, 
pocket-size magnetic tape recording 
machine to a large, rack-mounted, mag
netic tape logging-type recording ma
chine. 

Sou.them Californl• Chapter meeting-from left to right ue: Lt. G en. Pete Q11esada, 
direc:tor; Charle1 A. LaHar, president ; Maj. Gen, Alvin L. hc:hynski, Director of Communic:a

tiont·EJec:tronics, USAF, princ:ipal speaker; Mr. Davo Callohen. direc:tor. 
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SwitJterland 
The chapter held its January m etl 

ing at the American Community H ouse: 
Geneva. Among the distinguished ,; ~j 
tors present were Mr. F ranklin C 
Gowen. United States Resident Dele 
gate and Consul-General, as well as 1 

number of senfor officials of the Inter 
national Telecommunicatfon Union. 

Installation of the new officers electec 
in December took place. 

The main attraction of the meelin~ 
was the film, "Voices under the Sea: 
prepared by The American Telephoni 
& Telegraph Co., on the new tram· 
Atlantic telephone cables. In addition 
two filmed United States TV program: 
were shown. 

Tinlcer-Olclahoma 
The chapter held a JOlDt dinne1 

meeting in January with the local or· 
ganizations of the Institute of Radio 
Engineers and the American Institute 
of Electrical Engineers. 

Dr. Marshall Middleton, Jr~ of the 
Westinghouse Electric Corp., was the 
principal speaker. He chose as his 
subject, "Product Design by Digital 
Computers." He discussed the appli· 
cation of an EDPM Computer (IBM 
704 ) to the design of such products a~ 
induction motor, luminaires, and tur· 
bine generators. 

Dr. Middleton also described tbt 
IBM 602A Electromechanical Compu· 
ters, the Card Programmed E lectronir 
Computers, the 650 Magnetic Drum 
Computers, and the 704 Electronic Data 
Processing Machine. He illustrated hi; 
talk with some very fine film slides. 

Northeastern University 
The following report has been re· 

ceived on the activities of this chapter: 
The students recently were invited 

by Western Union Telegraph Co. t11 
dinner at its Boston Office, during rhr 
occasion of a Boston chapter meetin~. 
The subject of the evening, automatir 
t~letypewriter switching controls. pro~td 
to be of the highest interest quality. 

The photographic section of the 
chapter is now busy on Its newest mo
tion picture project. The electronic; 
group has decided to build all of thr 
experimental stations suggested in thr 
ARRL Course in Radio Fundamental'. 
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firing of 280 mm Atomic Shell ot Loa Vegoa Proving Ground in Moy, l9.S3. Thia 1he ll 
wo1 deaigned jointly by Picotinny Araenol ond Loa Alomoa e ngineer& ..,,d aci1ntidL 

ARMY ATOMIC MUNITIONS ARE BORN 
AT PICATINNY ARSENAL 

l'iminny Ar1enal at Oo,·er, N. J., is composed of a group 
o{ Ammunition Development Laboratories responsible for 
Anny ammunition technical development. I ts responsibili
ties include research and development of ammunition for 
anille11·, mortars, and recoiless ri fles, mines, grenades, war
heads for bombs and guided missiles, and rocket propellants. 

One of Picatin ny's principal laboratories is the Atomic 
Applications Laboratory, which is responsible for Army 
research and development of atomic munitions. This Atomic 
Applications group operates as the nerve center for all activi
tif1 in atomic development for the Department of the Anny. 

To execute its mission responsibility, the Atomic Applica
tions Laboratory draws not only on its "in-house" capa
bilities. but on the facilities of other Anny arsenals, proving 
:::rounds. and on industry. Its "in-house" capabilities include 

'' I I I• r I l q f" '> "' ,,d, I'll tl11 fr l Ji tl• ,J 
It ... I• I 11.. I), i l .t I fol+ !ii pf i ), 1, 1 "' 

an engineering technical organization that uses the full 
facilities and capabilities of the arsenal. 

As well equipped as it is to solve the multitude of com
plex technical problems which confront it, Picatinny Arsenal 
has no greater asset than the long years of accumulated 
experience and unfailing loyalty of its career government 
employees. A recent example of its effectiveness is the crash 
program which resul ted in the 280 mm Atomic Shell. 

Picatinny's technical capabilities are utilized basicallr in 
expanding the frontier of mechanical, electrical and explo· 
sive d evelopment. The· scientific personnel in organizations 
such as the Atomic Applications Laboratory will determine 
America's ability to meet potential aggressors with the 
most effective Atomic Weapons possible. 
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PORD INSTRUMENT COMPANY 

INOtNaai.a 

DIVISION OP SPlllY IAND COIPO I AllON 
31-10 Tho-on Avenue, Lo"t lalancl City 1, New Yorti 

Beverly Hiiia, Col. Dayton, O hio 

II •llllSUd .Wit ... ain fllMI a fvtvre at FOID INnlUMENT COMl'AHY. Write for Information. 
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In ford lnatrum•nt Company 1hop1, equip
ment b eing mode under contra ct with the 
Army Ordnance Corps Is precision mochlned. 

~oogle 
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ITEMS OF INTEREST 
From Government, Industry and the Services 

1957 Reunion of SHAEF 
Signal Division 

The editor of SIGNAL is very 
pleased to publish the foUowing 
notice which was received from 
Major W.J.G. Barnett, M.B.E.R. Sig· 
nal.s, of Sanderstead, Surrey, England. 

It is particularly gratifying to note 
that Brigadier Harris is most keen 
to keep alive the splendid comrade· 
ship fostered during the war years. 

"World War II American members 
of the SHAEF Signal Division will 
be interested to know that a number 
of their British colleagues met in 
London at the Waldorf Hotel on 
22nd September 1956 at a SHAEF 
Signal Division Reunion Dinner. 
These reunions have been an annual 
event since 1948. General Vulliamy 
usually presides and Brigadier Harris 
has been a regular attender. There 
is always a great deal of reminiscing 
and the names of General Duke 
Lanahan, Colonel Henry, Colonel 
Young, Bim Behn, McCann, Murphy, 
Haight, Mitchell and many others 
crop up regularly when the 'battles 
are fought over agah. ' 

"All too infrequently there has 
been American representation, but 
General Duke Lanahan, Colonel Ralph 
and Lt. Col Roriso have attended past 
reunions. 

"The 1957 reunion will be held 
at the Waldorf Hotel, Aldwych, 
London OJ> 28th September at 7 p.m. 
and a most cordial welcome is ex· 
tended to any of our American col· 
leagues who may be in London at 
this time. 

" Brigadier Harris, who is now 
Engineer-in-Chief of the British Post 
Office, says he will be very surprised 
if some of you cannot make it. 

''The reunion secretary, Major 
W. J. G. Barnett, would be very 
glad to have news from any of you 
who happen to read this. His address 
is 'Braemarian,' Courtlands Close, 
Sanderstead, Surrey, England." 

Punched Card Transcriber For 
Use On SEAC 

A punched card transcriber recent· 
ly developed by the National Bureau 
of Standards ( NBS ) makes possible 
more rapid feeding of data into an 
automatic computer. 

The device is designed to convert 
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P1c;1ured obo'¥G If Nor!JI Amer:.:on Avi .. holl s lllltW x.10, 11n unmenn11d t•rt Y•~fc.l• "°' I 
A1r ron;• SM·M NAVAHO lnlor-conlrndnl•l )lrale9ic 911id•d miuil11 progr•m ........ .. 
bt•n r11c111tlt IW'ted in flight 111 ih~ USAF Miuito Test C11111.,, Ror1d11. wUad ·.,., ...... .. 
161.m:: • .,f impotldtot J oto,' th .. x.10 is powered by two turb o-jet en9int1\ e.nd i1 P""'
with e le11din9 geu 10 thet it cen be rec;overed for repeated use. Oetign end muufectv~ 
of the NAVAHO 9uidonce end control systems i1 the re•ponsibility of North American' 
Autonetic1 Division, and a tttird division, Rodetdyne, is bvilding rocket engines for tfl, 
missile, which will be roc:ket-bocuted to fly ing speed and then powered by rem-jet en9iM1 
Tlie NAVAHO will travel et supersonic speeds end very high altitudes, with greet occur.ci 

of delivery. 

numbers and instructions recorded 
on punched cards into a binary serial 
code. In this form information is 
suitable for direct rapid input into 
the computer or temporary storage 
as a magnetic recording. 

The system is about 150 times 
faster than the present paper tape 
inscriber and can handle up to 600 
cards per minute. The transcriber 
is intended primarily for use with 
the NBS high speed electronic com· 
puter, SEAC. For a further report 
on SEAC, see our feature article on 
page 18. 

New Combat Su1nlllance Agency 
The Department of the Army has 

announced the establishment of a 
new agency, the Army Combat Sur· 
veillance Agency (ACSA), which 
will be located in Washington, D. C. 

The £unctions of the ACSA will be 
to coordinate and expedite the pro
duction of a combat surveillance sys· 
tern to be used by troop commanders. 

'Ibis system will use improved elec
tronic equipment and techniques 
which will aid commanders in gain· 
ing battlefield information about the 
enemy. 

The new agency will concern 

itself with research, development anJ. 
test of techniques and equiprne~ 
production of equipment and syste~ 
devel<>pment of doctrine and pro
cedures for its employment, and 
training of necessary technical per
sonnel. . 

At the head of the new establi*. 
ment will be Brigadier General Fr83 
cis F . Uhrhane. General Uhrh8111t 
was formerly Chief of Research an4 
Development for the Army Signd 
Corps. 

Edison Award 
The first woman radio amateur to 

win General Electrio's Edison Radio 
Amateur Award for public service 
has been presented with the Edison 
trophy at a banquet in Washington, 
D. C. 

The 1956 winner is Mrs. Mw 
(Mae) Burke, W3CUL, a housewife. 
who is known throughout the world 
for voluntarily handling an avera~e 
of 3000 messages a month in Morse 
code, many from far.flung mililar)' 
outposts. A licensed radio amateur 
since 1932, Mrs. Burke has handled 
312,000 messages in the past se¥r.O 
years. Her longest stretch of oper· 
ating without missing a scbedulr 

(Continued on pa.ge 64) 
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You can't shrink the pilot 
••• so Admiral shrinks the controls 
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New transceiver control box reclvcecl to one-lilth former size 
The> cockpit of a modern fighter 
plane is packed as tighl as a filling 
in a hollow tooth. As more and 
more elc>C'tronit' PquipmPnl is added 
to the plane's t•omplcmenl, ench new 
device must fight for span' on nnd 
behind the instrument panPI or con
sole. Now Admiral. maker of the 
famed AN/ ARC27 transceiver, has 
designed a control box that "moves 
over" to make room for other needed 
equipment. 

Heart of the new control is 8ll in
genious "mechanical memory" drum 
that selects any one of 20 preset 
frequencies with a single knob. 
Another knob controls three coaxial 

Admiral® 
CORPORATION 

Government loboratoriH Division, Chicago •7 

switches designed by Admiral so the 
pilot can manually sC'led any of thl' 
transccivC'r's 1750 frequencies. This 
single compact unit will be univer
sally employed lo replace any one 
of 15 t•un·c•ntlv US('{J control hox 
combinations. II occupies as little 
as mw-firth the spat·e and also re
duces weight up to 80%. 

Here is another instance where 
Admiral initiated and perfected an 
important advance in the science of 
military electronics. Inquiries are 
invited regardin g Admiral's capa
bilities and production capacity for 
electronic or electro-mechanical 
equipment. 

RESEARCH • OEVELOPMUT • PRODUCTIOI 
II lHl FIELOS Of : 
COMMU•ICATIONS UHF MIO 'llif • l>llUTAR'I TUEVISIOll • RADAR 
RADAR BEACONS AllD lfF • RAOIAC • THEMETERING 
DISTANCE MEASURING • MISSILE GUIDANCE 
CODCRS AllD OECODERS • CO~STA~T DELAY ll~ES 
lEST EQUIPMENT • HECTRONJO COUHTERMEASURES 

ENGJNHilS: T .. e wide 1<ope of work In ptogreu ot Admiral creot .. chollenglng appor1unitles In llMt 
r.etd of your choice. Write Director of Engineering and Ruear<h. Admiral Corporation, Chicoga 47, llllnol1. 

db Google 
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was 1825 days, five years without 
taking a vacation or a single day off 
from her ~ervice. 

"Mae" also operates at her home, 
265 Waverly Road, Morton, Pa., a 
key station in the civil defense 
emergency communications network. 
Thls equipment features a gasoline 
generator power supply for use in 
the event commercial power lines 
fail. 

The principal speaker at the ban· 
quet was Rear Admiral H. C. Bruton, 
Chief of Naval Communications. Dr. 
W. R. G. Baker, G-E vice-president, 
served as toastmaster, and the award 
was made by L. Berkley Davis, gen· 
era! manager of the G-E Electronic 
Components Division which sponsors 
the annual award. 

Electronics At Bendix 
The Bendix Aviation Corporation, 

in its recent annual report by Presi
dent Malcolm P. Ferguson, discussed 
for the first time the extent of its 
activities in the electronics field. 

Jn his letter to stockholders, Presi
dent Ferguson wrote that "Although 
outside the electronics field, the fact 
is not adequately appreciated that in 
terms of finished products utilizing 
electronic circuitries or controls, it 
constitutes, at least 40% of Bendix 
products' output." His report cited 
particularly the activities of Bendix 
Radio Division in supplying long. 
range search radar sets for the Air 
Force and in connection with the 
SAcE system as well as smal~ one 
manned "gap-filler'' radars for the 
SAGE system. The report further 
pointed out that Bendix Radio Di· 
vision was one of the leaders in de
veloping and producing aviation, 
marine, and two-way radio communi
cation equipment. 

Bendix marine radar, in addition 
to serving on Coast Guard ships, is 
now being used in the hurricane 
study along the Atlantic Seaboard 
sponsored by the Oceanographic In
stitution of Woods Hole, Mass. 

New Intercommunication System 
The first of a serie11 of intercom

munication systems for guided missile 
launching stations has recently been 
completed and delivered to the U.S. 
Air Force by Connecticut Telephone 
and Electric Corp. 

Consisting of hundreds of tele
phone receiver units interconnected 
through specially integrated central 
amplifier 'itations, the system enables 
operators to reach any station in
stantly and to coordinate information 
essential for the proper launching 
of the missile. 
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Two New R•dar Morter Loe.tors With Electronic: Br•in. 

New Radar Mortar Locator 
A new radar mortar locator, with 

an electronic brain that pinpoints 
the location of an enemy position in 
seconds, has been perfected by the 
Army Signal Corps and the General 
Electric Company. 

Signal Corps scientists reveal that 
the locator has a longer range than 
any known motor built today. 

Its greatest advantage is speed. 
The AN/ MPQ-4 locater, using a new 
beam technique, rapidly pinpoints 
the enemy mortar position. With 
this beam technique, the projectile 
appears as blips on the screen. The 
operator centers h~irlines on the 
blips and the computer gives him a 
direct map coordinate reading of the 
enemy position. Relayed to an artil
lery battery, this information triggers 
immediate counter fire. 

Compact and mobile, it can be 
operated either on the trailer or with 
the· console in a foxhole 150 yards 
away for remote control and safety 
of the operator if the set itself should 
come under fire. 

Ptolemy Helps Modern Missiles 
Scientists must keep in touch with 

missiles in fiigbt to learn how they 
perform and how they can be im
proved. Recently, the mathematicians 
at the Lockheed Missile Systems 
Division became concerned with the 
fact that the magnetic tape system, 
used in recording the radio signals 
from a missile in flight, was not per· 
feet for the job. 

The sound recorded on the tape is 
subject to what engineers call "flut
ter" and "wow" or distortion as it is 

played back. The distortion is 1r. 
herent in the data conversion uni 
which receives the information froc 
different tones on the tape, but sci 
entists can compensate for the di! 
tortion if they know what is happen 
ing in the system. 

For this reason they began lookini 
for a mathematical formula whid 
could be used to chart a series o 
variations from the mean. or th1 
average. The distortions they wer• 
trying to beat are essentially sud 
variations themselves. They decide-c 
lo employ a formula stemming from 2 

technique that Ptolemy had onrt 
used to try to explain the puzzlin~ 
variations of certain planets in rela· 
tion to the stars. 

The Lockheed experts tried this 
formula on their problem and ii 
worked. As a result, the missile di
vision expects to be able to pro~ 
data much more swiftly and at the 
same time retain accuracy. 

British Research Into Scatter 
Intensive research into tropospheric 

scatter is now being carried out in 
Great Britain. 

Marconi Wireless Telegraph Co. 
Ltd. has estahHshed an experimental 
200 mile tropospheric scatter link 
between the north and south .,f 
England, and hopes shortly to extend 
the link a further 200 miles into 
Scotland. 

Plans are now in hand to set up 
high power transmitters and assori· 
ated receivers at Newcastle, on the 
norlheast coast of England. The 
object of these will be to operate up 
to 36 simultaneous telephone chan· 
nels between these two points. 
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New Pocket-Size Telawlslon Camera 
A pocket-size live television camera 

has been developed by the Radio 
Corporation of America for Military 
airborne, mobile, and field closed
circuit TV applications. 

It was made possible by a new 
.dt'$ign approach which combines 
transistors, specially developed tran
;istor circuitry, and a new RCA half. 
inch vidicon camera tube. 

The pocket-size TV camera (JTV • 
11 weighs less than a pound and 
measures only 1-% by 2-% by 4-% 
inches; yet surpasses standard vidi
con-type industrial TV cameras in 
sensitivity. Used with an F -1.9 lens, 
it requires only 10 foot candles of 
!'<ene illumination for clear pictures. 

The camera promises to open new 
fields of application for closed-cir· 
ruit television, permitting direct ob
oe.rntion and reconnaissance in 
places and locations heretofore in
accessible to existing TV camera 
equipment. 

Pane lescant lighting 
Three new military navaJ applica

tions, all using Panelescent lamps by 
Svlvania, have been introduced re
cently. They include a control panel, 
identification signs, and a tachometer. 

The control panel, using the lamp, 
operates at 600 \•olts, 400 cycles, but 
can also be operated at lower vol
tages. The lamps can be utilized for 
single instrument dials, for instru
ment dusters, or for an entire instru
ment panel. Lamps are particularly 
adaptable to naval and marine usage 
for instrument dials, radar, binnacle 
lights, status boards, and other navi
gationaT or pilot-house areas. 

The identification signs, such as 
aircraft "Fasten Safety Belts," use 
a Panelscent lamp behind a plastic 
cover on which the sign lettering is 
engraved. 

The airplane tachometer indicator, 
manufactured by General Electric 
Co., is presently being tested with a 
Panelescent lamp. 

The Panelescent lamp is a device 
1rhich produces light by the principle 
of electroluminescence whlch is the 
creation of light by the excitation of 
certain phosphors placed in an elec· 
tric field. Only 25 one-thousandths 
of an inch thick, the lamp produces 
a 1,miform light without the use of 
bulbs, tubes, filaments, or cathode$. 
In its present construction, it con· 
sists of porcelainized steel with a 
ceramic-phosphor coating. 

It has a number of major advan· 
!ages for military-naval applications. 
They include its thinness, or flatness 
of light source; its ruggedness; its 

SIGNAi., t.lARCH, 19S7 

long life ; its economy of operation; 
its low operating temperature; and 
its ability to withstand severe tem
perature changes. 

New Reactor Center 
A Nuclear Reactor Center has been 

established in West Caldwell, N. J ., 
by Daystrom, Inc. 

The "Argonaut" reactor is to be 
installed in a 36,000 square foot 
laboratory. In this lab, college and 
university faculty members through
out the country can be trained in the 
peacetime use of nuclear reactors. In 
this Nation's newest nuclear center, 
Daystrom Nuclear will also go into 
quantity production on a 10 kilowatt 
"Argonaut" research reactor that will 
be available for the first time to col
leges and universities, as well as to 
industry. 

The purpose of this new Daystrom 
Reactor Training is to implement the 
vast peacetime atomic training pro· 
gram which is to be sponsored by the 
Atomic Energy Commission. 

Annual Conference On 
Electronics In Industry 

The Professional Group on Indus-

trial Electronics of the Institule of 
Radio Engineers and the Armour 
Research Foundation will jointly 
sponsor an Annual Conference on 
Electronics in Industry. 

This conference will be held April 
9th and 10th in Chicago, Illinois. 

The following papers will be read: 
Session I-"Basic Instrumenta

tion" by Dr. W. A. Wildhack, Na
tional Bureau of Standards; "Com
munication Problems between Instru
ments, Controls and Man'' by H. B. 
Ziebolz, Askania Regulator Co.; 
"Economic and Technical Aspects of 
Industrial Electronics'' by Dr. Ells
worth D. Cook, General Electric Co. 

Session 11-"Application of Mag
netic Amplifiers in Industrial lnstru· 
mentation and Control" by Dr. 
William A. Geyger, Naval Ordnance 
Laboratory; "Principles and Tech· 
niques £or Direct Reading Digital 
Transducers" by Dr. Waldo H. 
Kliever, Consultant; "Solid State De· 
vices in Industrial Electronics'' by 
Dr. Lloyd DeVore, Stewart-Warner 
Corporation. 

Session II !- "Electronics in a 
Chemical Company" by R. C. Mc
Millan, E. I. duPont de Nemours & 
Co., Inc.; "Some New Aspects of 
Nuclear Instrumentation in Indus· 

WAVE FILTERS AND OSOLLATOR NETWORKS 
FOR FREQUENCY-DIVISION MULTIPLEX SYSTEMS 

Radio Engineering Products are leading designers and manufacturers of 
odvanced·technique wave filters and bridge-stabilized oscillator networks for 
the voice-frequency and carrier-frequency ranges. These filters are mostly 
miniaturized in hermeticolly·sealed cases, and meet applicable military 
specifications. Standard units currently produced include those listed below. 
Delivery is from stock. No. of 

Service Type Funcffon Spaclf\9 ~ chon1. 
A~ F:i'i24 Send filter l70cydea 255-4135 cyci.1 21 

Ttltgroph .. 
.. 
.. 

f..S eom..-. 
Telegraph, s+D11 

Carrier-Teleph
(Type C Syatem) 

F2125 
F9610 
F6131 
Fl261 
F9631 
Fl 1294 

ltecelve filter 
Otclilolor network 
S.ncl filter 
llecel~ flltef 
Olclllator networtc 
Send filter and 
01clllatw network 

F11291 Receive fllter and 
dl1crlmlnator network 

Fl 1209 lo•·paH filter 
F15002 ) Chan11el filter 

Canler-Tel•pll- FU340 01clllator netwOl'k 
(Type C Sy11trn) 

Coni.,...Telepllone F9511 Channel fllter 
" F9520 Oadllator netwottt 

Conitr-Telephone F2121 Line filter and 
(Type C Symrn) bolanclng network 

Carrfer-Telephene Fl910 Line filter and 
(Type C Symrn) bolanclng netwooi< 

Corriw-1elepllone F1922 Une fllter and 
(Type H Syalern) INllandng network 

170 .. 
170 .. 
120 .. 
120 .. 
120 " 
120 .. 

120 .. 

approx. 
3 kc. 

approx. 
3 kc. 
4 kc. 
4 kc. 

255-4135 
25.S-4135 .. 
300-4910 .. 
300-49IO " 
-300-4910 " 
3120, 3240, 

3360 .. 
3120, 3240, 

3360 .. 
Oto 2950 •• 

3-32 kc. 

~2kc. 

4-36 kc, 
4-36 Ice. 

~c. croaaovw 

l•kC. OOllOV. 

3·kc. cro11over 

We wlQ prornptly au,,.iy full lnforrnaHon on llMH oncl othet type• on requtlf. 

21 
21 
40 
40 
40 

3 

3 

I 

I 

I 

• 

RADIO ENGINEERING PRODUC TS 
1080 UNll/Hl~IN ~llilff, MONIUAl l , C6.t010A 

Toloplt•nc 1 Ul~lvvlllly 6 ·61117 C:.bl• Atl4ren: lllGdenl)•<t, Mo11h11:1I 
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trial Electronics" by Nicholas C. 
Anton, Anton Electronic Laborator
ies, Inc.; "Process Monitoring by 
Dielectric Constant'' by Wilfred H. 
Howe. 

Session JV- "Automatic Card Pro
grammed Control of Reversing Roll
ing Mills" by E. H. Browning, West
inghouse Electric Corp.; "Some Ap· 
plication of Analog Computer Tech· 
niques to Control System Design" 
by Ernest Goggio, Tammen and 
Denison, Inc.; "Selection of Reli· 
ability Levels in Equipment Design" 
by Dr. Harold Garbarino, Armour 
Research Foundation. 

Rayflleon Forms New laboratory 
A new electronics laboratory at 

Maynard, Mass., whose responsibility 
it will be to design and develop air
borne equipment, has been formed 
by Raytheon Manufacturing Com· 
pany of Waltham, Mass. 

The laboratory will work on such 
devices as Doppler navigation instru· 
ments, aircraft interoept radars, alti
meters, surface radars, and other 
classified items for the Defense De
partment. 

Serving as a nucleus for the lab. 
oratory will be engineers and techni· 
cal employees transferred from the 

firm's former aircraft systems depart· 
ment. Tihe laboratory will be self· 
sufficient, housing all its own sup· 
porting ~;ervices as an integral part 
o{ the organization. 

Two Nnt Air Force Test Mlsslles 
Two new research missiles, espe· 

cially des:igned by Lockheed Missiles 
of Califoimia to combine highest per· 
formance with low cost, are saving 
U.S. tax:payers millions of dollars 
as the Nation's mfasile program 
moves fo:rward. 

The test "birds," called the X-7 
and the :X-17, go through the paces 
of regula,r operational missiles. How· 
ever, the X-7 ramjet vehicle is re~ 
covered from supersonic ffight by 
parachutE: to fly again. The X-17, 
only a fraction as expensive as the 
long-range ballistic missiles it simu· 
lates, is ttsed to provide information 
on the p·roblems which arise when 
the warhead of a ballistic missile re· 
enters tht:: earth's atmosphere at high 
speed. In order to do this, the test 
missile hurtles out through the earth's 
atmosphe1re at speeds far in excess 
of the velocity of sound. Within 
seconds ufter it is fired the missile 
blasts through the sonic barrier and 
pierces 1the ionosphere. It then 

f "cOiMoN1CAT10NS;''iiGiNiiiiS1 
I Progress with Expanding Internationally Known . I Page Communications Eng1;neers 
W. In Tltese Challenging U. S. and Ovorsear Positions 
~ 
~ r••••••••••••••••••••••••••••••••••••••••••• 

I : Sita Supertisors : 
~~· . · 1 Wltlt Communication• l411lpment lnrta/la1tion ladcground ,;mm~ 

! Electronic Communication System,s Engineers i 
: Telephone Engineers : 
: ln•ide.Outride Plant : 
·-----·--·--·--·-···-·················------~ 
If you heve solid experience in these fields 'fou'll w.url to inveriigete these 
openings tod•'f· 
For P~~lntemationell'f reputed ploneeri in the cleaign, conriruction, in· 
rlallat1on, testing end operation of advanced radio ,communications S'fstems 
--:"~• responsible end challenging roles open in the building of multi· 
m1}l!on-dollar. telecommu11lcatlo11s networks to meef governmental, public 
utility, •nd 1ndustriel needs cf several foreign n.ot!Olls •"d the United 
States. 

These openings anure you of progress, not only fin•nciel but oleo profe1-
1ic11•I edvencement of being with • recogniud leadler end the many pluws 
enocioted with the joining cf our 'fOUrtg spirite·d orgeniution th•t ls 
setti11g new hori~ons of eccomplishment doiiy. 

II You Po.ueu a Baclcground In Any ol1 Tire .. Field• 
Write J. P. Galne11 Penonnol Manager 

Page Cam1111nicalions Engineers, Inc. 
"°"""Jn Sffttet c-munka'tion• 

710 Fourteenth St., N.W., Washington 5, D. C. 
e1m1:1m II I .-.I •• ; I 
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plunges at tremendous speeds from , 
the ionosphere back into the earth'~ -1· 
heavy blanket of air. . 

NEC Conference 
The Nation•s leading forum on 

electronic research, development and 
application, the National Electronics 
Conference, has selected the follow· 
ing dates for its future meetings: 

1957-0ctober 7, 8 and 9 al the 
Hotel Sherman, Chicago, Ill. 

1958-0ctober 13, 1<1 and 15. 

Naty-AEC Skyhook Balloo1 
The first of a series of SKYHOOK 

balloon flights has been launched 
from Guam and has reached an alti
tude of 108,000 feel The plastic 
SKYHOOK balloon, manufactured bv 
Winzen Research Inc., Minneapolis. 
Minn., was launched for the Office 
of Naval Research and the Atomic 
Energy Commission. 

Guam was selected as the launch· 
ing site because of its proximity to 
the Geomagnetic equator. ln this 
region the earth's magnetic field 
filters out of the cosmic ray Oux all 
but the very high energy particles. 
The consequent reduction in low 
energy background permits easier 
and more accurate interpretation of 
experimental results. 

Data obtained from these flights 
should provide scientists with a better 
understanding of these particles and 
may eventually lead to applications 
in such practical fields as communi· 
cations and electro11ics. Magnetic 
storms that disrupt communications 
are associated with sun spots whicl1 
affect the energy distribution and to
tal ffux of cosmic rays. More preci-se 
measurements of the fluctuations in 
cosmic ray activity may permit a cor· 
relation of these two phenomena 
which may ultimately lead to the abil
ity to predict periods of poor com
munications due to solar storms, 
much as weather is predicted today. 

New Radar MoYlng Target Stmufator 
System 

A new Radar Moving Target Simu· 
lator System which will generate the 
display of up to six individual mov· 
ing targets on any standard radar 
indicator, has been developed by the 
Electronics Division of Fairchild 
Controls Corp. 

The system is one of the new. 
specialized devices being engineered 
and manufactured for all branches of 
the Armed Services and prime mili· 
tary contractors. 

Two models are currently avail
(Continue<i on pa1e 69) 
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.,,. SILECTRON CORES 
Types C, E and 0 

y TOROIDAL CORES 
Nylon and Aluminum 

~ BOBBIN CORES 

The ARNOLD LINE-UP includes ANY TAPE CORES you need 
APPUCATIONS 

We'll welcome your inquiries on your 
Tape Wound Core requirements for 
Pulse and Power Transformers, 3-Phasc 
Transformers, Magnetic Amplifiers, 
Current Transformers, Wide-Band 
Tra.nsformcrs, Non-Linear Retard Coils, 
Reactors, Coincident Current Mauix 
Systems, Static Magnetic Memory Ele
mentS, Harmonic Generators ., etc. 

T
For data on the various rypcs of Atnold 

ape Cores, write for these Bulletins: 

SC.107-Silectron Core•, Type• C, E orwl 0 
TC·101A-Toroiclal Care•, nylon and alumilMlm 

COM 
TC.10t-lobbin Care• 

ADDtltSS DEPT. S-73 
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How to be 111re of tape core perform
ance and uniformity? Just specify 
and use Arnold Cores in your trans
former, magnetic amplifier, reactor 
and computer asscml:ilics, etc. 

Hert's why! 
To begin with, Arnold is a fully inte

gnted company, controlling every man
ufacturing step from the raw material to 
the finished core. Then, modern testing 
equipment permits 100% inspection of 
cores before shipment. Finally, you're 
matching your requirements against the 
most experienced i.nd complete line of 
tape cores in the industry. Arnold pro
duces Types C, E and 0 Silectron cores, 

nylon and aluminum cased toroidal cores, 
and bobbin cores to meet whltevcr your 
desigM may require in tape thickness. 
material, core size or weight. Wide selec
tions of cores arc carried in stock as 
standard items for quick delivery: both 
for engineering prototypes to reduce the 
need for special designs, and for produc
tion-quantity shipments to meet your 
immediate requirements. 

UI 1'J ht/p JOll solve )Ollr tape core 
probkms. Check Arnold, too, for 
your needs in Mo-Permalloy or iron 
powder cores, and for cast or sin
tered permanent magnets made from 
.Alnico or other materials. 

'fll_! ARNOLD ENGINEERING COMPANY 

Main Office & Plant: Marengo, Ulinois 
lepeffl Podflc 1Mvl1lo11 ,...,, 641 ..,, 6ht.Stt,.. l .. At.JO!I••· Cali# 

D1stnd SOies Olficn 
Hew YQ/t 3SO flftf, An loa An.... 3~~0 W.kh t!Yd IAoloe 200 tert..'4y I 
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'IUllG·SOL ILIC1'1HC INC., ·Newark 4, N. J. 
Sales Offic:e1: Atlanta, Ga., Columbus, Ohio, Culver City, Calif.. 
Dallas, Tex., Denver, Colo., Detroit, Mich., lrvin9ton, N. J., Melro1e 
Par~. Ill., Newark, N. J ., Seettle, Wash. 
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PERSONNEL CLEARING HOUSE 
A.FCEA Member• Al*Uable to lndutry 

The pagH of SIGNAL are open to active AFCEA m-bers 
who are seeking position• in the communications, elec:troflica 
and photographic industries. Any member is entitled to space fr•• of charge in this column for three iuues of the n109a· 
aine. Please limit your notice to five lines. In replying, -
ployers are asked to addren: Box - ····-• SIGNAL, 1624 Eye 
Street, N. W., Washington 6, D. C. Letters will be forworcled 
to the AFCEA member. 

SALES ENGINEER: ADVERTISING-SALES PROMOTION MANACER.. 
Recent sales experience p lus 10 years' experience in adver· 
tising and sales promotion of electronic products. Radio 
amateur for over 20 years. Age 37. Engineering education 
of 3 years and B.S. in Marketing. Prefer West or East 
coasts. Box 121. 
COMMUNICATIONS SrECIALlST-COMMUNtCATIONS SYSTEM MANACDI 
with leaaed long-lil!e interphone experience plua 10 years military 
and civilian air traffic control. Broad background in electronics. 
air operations, and flight movement. AB and LLB d~ Will 
consider any location. Box 122. 

FIELD ENGINEER: ELECTRONIC, COMMUNICATION, MARINE EQt:P
0

T. 

Data processing and automation. DOD project coordination. 
Branch Management, sales promotion, customer relations. Surveys 
and reports, subcontract and material expediting, program plan· 
ning, production control, priorities. Box 123. 

REPRESENTATIVE, with all clients performing R & D or supply 
work for Wright Field and other agencies, needs more lines to 
develop with both military and commercial potential. Preferred 
are electronics or photographic equipments and ANP (have AEC 
Access) or packaging material. Box 124. 

MANUFAC'MJRERS REPRESENTATIVE WASHINGTON, D. c. Long estab
lished and contacting all government procurement point~ in 
Washington, D. C., has opening for an additional account. Prefer 
a company manufacturing an end·use item and who i.a alread)· 
doing some business with the military. Can also cover Phila· 
delphia and Fort Monmouth. Replies confidential. Box 125 

Got7ernt1tent and MUl&ary Po•lClotu A.,.U.We 
Govemmnt and military age11cle1 aN invited to u- this 
column to announce available positions which may be of 
lllt9rnt to the Naders of SIGNAL. Motfc•• will be published 
thrH tlmH If not cancelled before. Applicant• apply aa Indi
cated in individual notices. 

ORDNANCE ENGINEER ($7,000 a year). As~istant Inspector of JltavaI 
.Material. Germantown. Pa., has opening in development and pro
duction of ordnance equipment. Requirements: Bachelor'a degree 
in engineering (or four years' equivalent experience) and 2* 
years' engineering experience, one in ordnance engineering. Ma• 
ter'• degree can be substituted for one year's experience; Doctor's 
degree in ordnance engineering can be substituted for all e:spe
rience. For further information, write: Supervising Inspector of 
Naval Material, 17 Brief Ave., Upper Darby, Penna. 

ELECTRONIC ENGINEERS, ELECTRONIC SCIENTISTS, MECBANlCAJ. EN· 
GINEERS, starting salaries $5,335-$6,390. ENGINEERtNC DRAFTSM:E.N, 
$3,415·$4,080. Vacancies now exist at the U. S. Navy Electronic. 
Laboratory, a major West Cout scientific organization engaged in 
reeearcb and development of electronic equipment and systems. 
For further information address: U. S. Navy Electronica Labora· 
tory, Civilian Personnel Division, San Diego 52, California. 

ELECTRONIC ENGINEERS: One Electronic Engineer (telephone) and 
one Electronic Engineer (radio), starting ealary $6,390. Require
ments are: degree in electrical engineering and 21h years pro
fessional experience, one year of which must have been in the 
1pecialized field, or 61h years profeasional electronic engineering 
experience. Application• should be forwarded to: Rqe., 5001 SU 
Station Complement, Sth Army, 1660 E. Hyde Park Blvd., Chicago 
15, Illi noia. 
THE SPECIAL DEVICES CENTER, an activity of the Office of Nam 
Reeearch, located at Sanda Point, Port Washington, Long Island, 
has several vacancies for electronic engineers at $7035 a year 
and for Engineering Draftsmen al $4080 a year. 
Inquiries should be directed to the Industrial Relations Olfic-n. 
Telephones: Flushing 7-8300 and Port Washington 7-3800. 
RADIO OPERATOR TtCHNtCIANS. Veterans $J40().$4200 to start. 
Overseas opportunitiea. Amateur or commercial licenses helpful. 
Full pay during advance training. Good advancement opponuni· 
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ties.. Submit resume with name, age, addreu, phone number-· 
if any, military aperience, private training, work experience, 
FCC li.cena~if any. Artned Forces Communicatione and Elec
uonica Association will forward same immediately to employe:r 
who will aclaiowledge your application direct. 
TtuTYPE OPERATORS AND 0RYPTOCRA.PK1C TtCHNlClA!'ls. Veteran11 
'3200.$3700 to start. Overseu opportunities. Full pay durin1~ 
traia.io1 period. Good advancement opponunitiee. Submit reaum•~ 
with name, age, addreas, phone number-if any, military experl· 
enoe, FCC licensee-if any. Armed Forcee Communications ancl 
Electronics Association will forward same immediately to employe;r 
who will acknowledge your application direct. 
LuCTROSIC TECHNICI AN ($7570 to 18645 plus 25% (non·taxable)I 
cost of living allowance). Major duties are to plan, direct and 
supenise the operation and maintenance o{ carrier, repeater-. 
Ltnninals, telegraph and associated equipment installed in thoe 
toll test room~. Includes inspections of facilities to determini~ 
mj'Uired training, the organizing of the training and when oecei;
W'l' the actual conducting of the training. Three yean general 
t:XJ>Crience required and three years specialized ex-perience. Jn. 
quiries should be directed to Civilian Personnel Officer, Alask11 
Communication System, 550 Federal Office Building, Seattle 4,, 
'\l'i;b. 
EucTRoNrc E~clNEERS GS-5 through GS-12. These positions have a 
;.,lary range of $4480through18645 per annum. Employees in thes·e 
positions serve as advison and conl!ultants to Signal Corps Con.· 
tmtiog Oflicers on tecbrucal phaaes of procurement or Signal 
Corps equipment during the period of solicitation and during 
the life of the contract. Submit resume and the Armed Forces 
Communications and Electronics Association will forward sam•e 
immtdiatelr to employer who will acknowledge you.r application 
dimt. 
St- PF.Rl'J5QR'f GENERAL E:-1ctNEER (16950 a year). To serve as a1n 
a;,i;taol to the military post engineer. Function of the Depot 
Facilities Division is related to maintenance, care and preservatiom 
~r all buildings, structures, and rights-of.way and other real estat•e 
M the depot; responsible for 6.re protection and prevention for 
the depot; and management of depot facilities. Inquiries may h·e 
directed to the Civilian Personnel Office, Decatur Signal Depot, 
Oec•tur, Illinois. 
t.\.~1' COAST P1cro11tAL CENTER ha8 an opening for a studi1D 
rlectrician at S2.S 1 an hour. Duties include operating moat elec:
trical equipment, required for motion picture production. Knowl· 
edge of lighting effects and switchboard wiring required. A 
position is also available for an architectural draftsman at $4,525 a 
)ear. Situation requires ability to execute designs and plans for 

motion picture settings, and to paint and dress sets, dioramas 
and other pictorial representations. Clerical duties include filing, 
developing and printing of blue prinls, and a minimum amount 
of typing. For further information, write to Civilian Personnel 
Office, Army Pictorial Center, Long Island City 1, N.Y. 
PH YStCIST-GS-9. Qualified expert on radiology responsih_le for 
the operation of the film badge service unit and for the monitoring 
of personnel, material, equipment anti radioactive source~. Ac
oountant-GS·9. Re~ponsible for receiving a.nd analyzing all 
reports generated by the Finance and Accounting Branch; prac. 
tical application of accounting theories. Cost Accountant-GS..9. 
~erves as Staff Accountant for the Maintenance Division responsible 
for performing professional accounting worlr. in connection with 
cost accounting and Army Industrial Fund activities. Elecuonic 
Engineer- GS-7. Responsible for independent accomplishment of 
professional engineering work a-s related to research, develop· 
ment, design, evaluation, standardization, modification, etc., of 
prototype production and fabrication models of electronic equip· 
ment. Inquiries should be directed to the CiviLian Personnel Di· 
rector, Lexington Signal Depot, Lexington, Kentucky. 
MttHCAL OrnctR GS-12. Thi., position pays 18645 per annun:I. 
The employee will be responsible for the operation of a Federal 
Civilian Health Service type of dispensary nontaining examination 
and treatment room9 and equipment. Examines military personnel 
having initial responsibility for diagnosis and disposition of cases 
for treatment. Submit resume and the Armed Forces Communica· 
lions and Electronics Association will forward same immediately 
to employer who will acltnowledge your application direcl. 

FoRT Mo?< MO OTB Y ACANCJES 

Supv. Pbysicil!t (General), GS-14; Electronic Engineer (Gen· 
eral), GS·l4. 

Duty Station: Pasadena. California. 
Electronic Engineer (Radio), GS-13. 
Duer Station: Christ Church, Hampshire, England. 
Electronic Engineer (General), GS-13; Duty Station: Fort 

Monroe, Va., Fort Knoll, Ky., Fort Bliss, Texae, and Fort Rucker, 
Ala. Electronic Engineer (Radio, Instrumentation), GS..12; 
Chemical Engineer, GS-11; Electronic Engineer <Radio, General 
& Wire Communications), GS-11; Mechanical Engineer (S&S, 
Signal Equipment), GS·ll; Training Officer (General Fields) , 
GS-11; Mechanical Engineer and Mechanical Engineer (Signal 
Equipment), GS·9; Employee Utilization Representative, GS-9; 
Instructor (Radar, Radio· Microwave, Wire Sound Recording), 
GS-9; Radio & Electronic Equipment Installer and Repairer, 
WB-15. 

-------------------------------------------------·--------------------------------------------------ITEMS OF INTEREST 
tCoritinued /rem pate 66) 

able-one for laboratory installations 
and one for mobile field use. · , 

The Model TSS-50 system {or 
laboratory installations consists of 
six Target Simulator Units and one 
Srnc/ Power Unit enclosed in a steel 
cabinet. It provides for the immedi· 
ate viewing of up to six separate mov
ing targets on standard radar indi· 
cators. Aircraft and missile speeds 
up to 10,000 nautical miles per hour 
are easily generated. 

The smailer field-type Target Simu· 
lator System, Model TSS-52, is simi· 
lar lo the laboratory installation in 
its functions. It is able to trace up 
lo ~ix simulated targets b1..1t contains 
•mly one set of meters, capable of 
m1initoring one target at a time. 

IEE Meeting 
The Institute of Environmental 

F:ngineers is a newly incorporated 
~ngineering society devoted exclus· 
tvely to environmental science, simu· 
lation and testing. 
. This year, the IEE will sponsor 
tis first annual technical meeting. It 
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has been set for April 25 and 26 and 
will he held .at the LaSalle Hotel, 
Chicago, nr. . 

RCA Elects Two Top E1ecutlns 
Frank M. Folsom has recently been 

elected Chairman of the Executive 
Committee of the Board 0£ Radio 
Corporation of America. Mr. John 
L. Burns has heen chosen to succeed 
him as President and Director of the 
company. 

The new president had been a sen
ior partner a1nd vice chairman of 
the Executive Committee of the 
management consultant furn of Booz, 
Allen and Hamilton. 

In speaking of the new positions, 
David Sarnoflf, Chairman of the 
Board of Directors, said: "Mr. 
Burns is no newcomer to RCA. for 
he has been intimatelv associated 
with our activ·ities for the past ten 
years. He ha!1 worked closely with 
us in our pe1riodic reviews of the 
company's obj1;,ctives, policies, organ· 
ization planni1ng and our business 
progra.ms and operations. 

"This aclio111 was taken at the re· 
quest of Mr. !Folsom, who informed 

me of his intention of retiring from 
active service upon reaching retire· 
ment age in two years. He asked that 
his successor as president he selected 
at this time to permit an orderly 
transition in management." 

Holschuh Named President 
Of Sperry Gyroscope 

The appointment of Carl G. Hols· 
chuh o{ Huntington, Long Island, as 
president and general manager of 
Sperry Gyroscope, has been an· 
nounced. 

Mr. Holschuh joined the company 
in 1933, devoting his early efforts to 
Sperry's extensive program in gun· 
fire controls. During the war years, 
he advanced to assistant research di· 
rector a11d was responsible for Sperry 
gunsigh.t and turret developments 
for the B-17 Firing Fortress. 

Previous to his present appoint· 
ment, be was concerned with the or· 
ganization of Sperry Gyroscope into 
several specialized divisions devoted 
to product family activity in such 
fields as aeronautical and marine 
equipment, electron devices, and air 
and ground weapons systems. 
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.. An Infinite capacity for taking pains" 
The above familiar phrase is usually given as a definition 
of geo.im. We borrow it as a job description. 

The len~hs to which our Quality Control people go, 
to insure the reliability of our complex products, are truly 
painstaking, and are applied equally to components we 
make ourselves and those we purchase from outside 
suppliers. 

For example, comider vacuum tubes, the heart of 
hundreds of projects in our Electronics Division. No spot 
check satisfies here (even if that's all our customer speci
fies )-but a whole series of critical tests, including such 
precise evaluations as these: 

lnsfm:tion of tube chlll'octmstics to rigid Stromberg
Carlson specifications--performed on special equipment 

which can do in a half-hour what would take days on COD· 

ventional testing devices. 
Inspection by X-r•y, looking for deeply hidden poten

tial faults which could cause malfunction at any time after 
first use. 

Inspection by microscope, seeking welding faults, minute 
cracks in glass, and even infinitesimal loose particles inside 
the tube. 

And tubes are only one concern. All components must 
pass similarly rigid tests, to assure operating performance. 
ruggedness and reliability in the completed equipment. 

You can't put a price on "taking infinite pains." You 
c•n place your confidence in a company where this is 
everyday procedure. 

STAOMBEAC·CAALSON COMPANY 
A DIVISION OF C.INIRAL DYNAMICS CORPORATION 

llH11'111 Offlcn •d Fact.r1n It IKll•dlf, II. Y.-WHt Ceast ,,llltl It ... Diep •d IM Alll•ln, C•llf. 
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EW PRODUCTS FROM INDUSTRY 

!lighway Haxard Flash er 
lJ1 dup11w11t o( J Yt h11ll~ lrnn 
•oruNl ,..ie. lrnnic hip:li,H1Y liui.a11l 

,,1 rr ni. tfo . ..111Sctl ln 1 ht" H. E. 
Dietz Co., of Syracuse, N. Y. 

The application of an electronic 
rrcuit to a highway hazard light is 
~Tactical now only because of the in
~enlion and development of transis
}ors. Use of transistors in the elec
lronic circuit assures long battery life 
ap to 18,000 working hours at full 
power. This is the equivalent of six 
~·tars at eight hours a day. Rugged· 
ness tests show that transistors can 
withstand the shock of being fired 
from a mortar and still operate. 

The new electronic highway flash
trs are expected to be a boon to con· 
struction concerns, municipal high-
11·ay maintenance departments, and 
other organizations that need reliable 
and rug:i;ed hazard flashers. 

New T ransisfor Clip 
Atlas E-E Corp., 47 Prospect St., 

Woburn, Mass., has announced a new 
d~ign in transistor clips. A silver· 
plated beryllium copper clip will hold 
all Transistors .235" x .375" including 
lhe GE 2'.':167 and 2N78, and Texas 
ln~trument Silicon types. 

Split to insure a tight four point 
grip, the clip has a stop tab that pre
rents tbe transistor from moving 
longitudinally. An integral tab rein· 
lorces the single mounting hole to 
prevent twisting out of place. 
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MissUe with Rad,,, Beacon 
... II.' U.°!' , ... , t•r pil'lttn". Ull lHll•I. 

I n111•1•pllliJI 11( 11 f!Ulcli-11 llli.,.,ilf' 
,.J1uw• lll!' rnd,11 lw111·c·11 111 1111' 1•ut
.. ut. (hr !1111'111\ t'il I uclur loCUl'WI 

pr11il111•1·il ''' \ 1111•ti• u11 \l.irliini· ~ 
I· uuutlJ \ I·" lid 'vl,1.Ji,...,11 h1 •• \t.>\1 
' ork I(), \. ' ., t 1 od,,. rn1 1.. .. 1.. .rn1l 
g11itl1•d mi-.,.ilt·::o. \ ~itni11H r.ul.ir 
i.~ ll' •Jll i" lw111g 1111111ul1ll't1111•1l ab" 
for 1h1· \ n11l"il I ••tl ...... J111l l1a'< lwt•n 
lt-:;te-d °""l"l 't.>-.~fulh "i1h 1111 '' 111-.. 11£ 
111i .. ~ill" oml drool' 1·1111rp111t>nl. 

Thi' • 1m1plt•\ .. ui, 111 i11i1llu1 ,. 1:11111· 

1
11ml"nb at1.J dsluiln rtl llw 1 1tlur 
11•1.11·1111 1111 luil1· .1 11•n•h t-1 !r;111 .. 11iitl• 1, 

P"'' 1 r ~u11ph u111t. 1111d u11ti·1111.1. 
I IH'' 11r1· pil'lut•·tl ·11 1111 rt!=h t 

Thr• I.ft 1''1:}11·1•tnm 1 111 tltl' ht.>1H"n11 
I~ II\ ,., '.ill l111U~ \\ ht-11 1111 ('\h·nrnl 
p111~•·1 <..Upf'h j, u .. cd. ,in1l rl11 ,.,.lf 
'0111.111wd lot1lll·I\ 11p1•1 ult! .. f,1r .1l111ul 
11 111i1111ft',. I lw 1•\IH·1111•h 1·111111111<·1 

bt·acun 111·ii!l1 .. ••t1h (1.ur p111anil~ 

Raclome Testing System 
l'h1 ( n ll.adHrn1 B1111·~i1.d11 1· rr11r 

\lra· uri11;:. "'11,tr-111 \lnd,.I l.'itl ii: 101 
pnrlnnl 111 th,. m.1r111fu1"111n•r 11f ph-.1i1· 
radomes as well as to aircraft and 
engineering firms installing and test
ing radar equipment. 

The California Technical Indus
tries (formerly Color Television, 
Inc. ) , 1512 Old County Road, Bel
mont, Cal., has announced that this 
system is available not only in a 
complete system, but for transmis
sion efficiency measurements, for an· 
tenna pattern plotting. To augment 
existing antenna ranges, combina
tions and modifications of the basic 
components are available separately. 

The Radome Testing System re· 
cords the ·beam deflection in a radar 
tracking system. This automatically 
continuous function of the radome 
requires far less time and is far more 
accurate than manual, point-by-point 
measurements. 

The transmitting parabola on the 
end of a Null-Seeking Boom directs a 
pencil beam at the radome and re· 
ceiving antenna located at the other 
end of a 1500-inch range. The re
ceived signal, by means of a servo 
system, positions the Boom to the 
apparent axis of the receiving an· 
tenna as seen through the deflecting 
radome. While the motor-driven 
Radome Holding Fixture rotates, 
three recorders, synchronized with 
the position of the radome, plot the 

l'AOAI\ 8EACON 

POWt:H SUPPLY 

111al!nitud1• ancl tlw !Jll1 i.w11tal tt111I 
H•tti,.a l t·111111urnl·11b 11r tlw l1ra111 1h· · 
ll1•rl111n nnjtl•· 111- ,,.,.,....,.,·nt1•1l Ii\ th1· 
1111 ili1•n nf llw \ ull ....,,.cl,,in!! ll1.,11n. 

New Cathode Material 
Designed lor Electronic 
Tubes 

A passive cathode material with 
nearly doubled strength has been de· 
veloped by Superior Tube Co., Nor
ristown, Pa., manufacturers of small 
diameter tubing and precision elec
tronic products. 

Designated as Cathaloy P-51, the 
new alloy is similar to Superior's 
Cathaloy P-50 in chemical composi
tion and electrical characteristics but 
contains four percent tungsten to in· 
crease its strength. Hot yield strength 
is about 5,000 pounds per square 
inch at 800 degrees Centrigrade. 

Cathaloy P-51 is designed for elec
tronic tubes which require the low 
rate of barium evolution, with mini· 
mum sublimation and freedom from 
interference impedance characteristic 
of passive cathodes, but which op· 
erate under conditions of shock and 
vibration. It is especially useful in 
ruggedized tubes. 

Customers' exact dimensional spec· 
ifications are supplied in seamless, 
Weldrawn (welded and cold drawn ) , 
and Lockseam forms. Cathaloys P-50 
and P-51 also are furnished as emis· 
sion caps and shanks in disc cathodes. 

<Continued on page 73) 
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PROVEN· on the assembly line! 

"PIG-TAILOR",~ ... 
For PREPARATION of axial lead components 

"PIG-T Al LORING" 
• • • • • rerolflfioHIJ aew 11e<Hlical process for •;1•er 
prod1cti11 •f lower costs. l•stest PIEPAIATIOll sari ASSEMBLY 
of leslsron, C•paclron, Diofles sari •II or•er Hi1J INfl 
co1tpo1em for TEIMlllAL BOARDS, PRINTED CIRCUITS 11rl 
MllllATUllZEO ASSEMBLIES. 

The "PIG-TAILOR" plus "SPIN-PIN"--accurately 

MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 

and shapes-3 minute set-up-No accessories

Foot operated-1 hour training time. 

PIG-TAILORING provides: 

l. Uniform component position. 
2. Uniform marking exposure. 
3. Minioturizotion spacing control. 
.4. · .. s .. leads for terminals. 
5. "U" leads for printed circuits. 
6. Individual cul and bend lengths. 
7. Better time.'rale analysis. 
8. Ooser cost control. 

PIG-TAILORING eliminates: 

1. Diagonal cutters! 
2. Long-nose pliers! 
3. Operator judgment! 
.4. 90% operator train ing timel 
5. Broken components! 
6. Broken leodsl 
7. Short circuits from cfippingsl 

FOR 
ASSEMBLY 

·1 

9. Invaluable labor saving. 
10. Immediate cost recovery. 

8. 65% chassis hondlingl 
9. Excessive lead tautness I 

10. Haphazard assembly methods! 
"SPIN-PIN"T.!. Close-up views of "SPIN-PIN" 

- illustrate fast assembly of 

•PAnNT 
PENDING 
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tailored-lead wire to tenninal. 

Write for Ulustrated, descriptive text on ~'PIG-TAILORING" to Dept. S-3P 

BRUNO-NEW YORK INDUSTRIES CORPORATION 
DESICNERS ANO MANUFACTURERS Of rtEcr r ON IC fOU IP ~ f NI ~ 
'160 WES· T 34 th STREET • NEW YORK 1 , N . Y . ~ 
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I 
1NEW PRODUCTS 
I 

1Lawrence Color Tube 
I A recent agreement between Litton 
!Industries, Beverly Hills, Cal., and 
Paramount Pictures Corp. will en· 

.able a part of Litton, the Emeryville 
organization, to devote its facilities 
and scientific manpower to the ap· 

·plication of the Lawrence tube to 
military and industrial uses. The 
unique tube was developed by Chro
matic, a subsidiary of Paramount. 

Jn air traffic control the tube pre
"St'nts landing planes in one color, 
planes taking off in a second color, 

'and planes within a given distance in 
a third color on the display panel. 

The Lawrence color tube makes it 
possible to select color di$plays in 
radar presentation. Thus, enemy 
planes can be identified and distin· 
guished from friendly aircraft on a 
radar screen by their color image. 

Paramount Pictures Corp. Presi
dent Mr. Bamey Balaban said, 
'"In both military-industrial and 

I 
home television cases, the vastly in
creased image brightness of the Law
rence tube, the simplified circuitry 

I it has made possible, and the resultant 
lower cost of manufacture will make 

· possible superior performance at low
er cost." 

"Maintz" Protective 
Coating 

A new coating which provides ex
rellent protection against severe 
chemical and weather exposure has 
httn introduced by the West Chester 
Chemical Co., West Chester, Pa. 

"Mainu'' is based on DuPont's 
chlorosulfonated polyethylene which, 
combined with silicone and other 
resins, produces an exceptionally 
tou~h and long lasting coating that 
resists abrasion, weathering, and 
chemical corrosion. It is elastic 
enough to withstand extremes of ex
pansion or contraction without crack
ing and retains this property at tem
per~tures as low as -40 F. Repeated 
rapid and severe changes in tempera
ture can be tolerated without damage 
over a range o{ from - 50 Centigrade 
to l !>O Centigrade. 

A chemically inert substance, 
"Maintz" resists oxidation, ozone, 
acids including nitric and chromic, 
chlorine solutions, alcohols, refrig
erants, ethers, etc. Tests of exposure 
lo ~alt spray and tropical weather for 
over two years have shown no meas
urable degradation. 

Recommended applications of 
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"Mainu" include re.fineries, chemi
cal plants, marine ser vice, or any 
other locations where severe condi
tions present problems in maintain· 
ing a protective coating. 

Vacuum-Tube Voltmeter is assured greeter 
accurac:y by its design and construc:tion. 

Vacuum-Tube Voltmeter 
The accuracy of a laboratory in

strument is combined with the dura· 
bility necessary for everyday labora
tory and production use in the Type 
18()()..B Vacuum-Tube Voltmeter of. 
fered by General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 
Massachusetts. 

High accuracy of the new volt
meter is assured by its design and 
construction. lt is greater than 
±2% accurate on all A-C and D-C 
voltage ranges. This has been 
achieved through advanced circuit 
design, power-supply regulation, and 
the use of long.term stable precision 
components. 

The completely shielded diode 
probe is designed fo r use into the 
UHF range. Other features include a 
high input impedance, D-C polarity 
switch, illuminated meter scale with 
mirror and knife-edge pointer, and 
input terminals that are insulated 
from the panel so that the panel is 
grounded at all times. Priced at S415 
net F.O.B., complete with probe. 

New Amplifier Klystron 
A new klystron tube, the VA-806, 

has been introduced by Varian Asso
ciates, Palo Alto, Cal., for use as the 
final amplifier of a high power micro· 
wave transmitter. 

The V A-806 has performance char· 
acteristics that permit amplification 
of frequency, amplitude, or phase 
modulated signals at power gains on 
the order of 50 db. It feature.; a 
unique all-ceramic and metal con
struction. 

V A-806 provides 2,000 watts of 
continuous power in the 7125 to 8500 
megacycle frequency range. It is a 
water cooled, four cavity cascade am· 
plifier, tunable ± 25 megacycles from 
the specified center frequency. 

Missing Pulse 
An instrument to check the per· 

formance of pulse-modulated tubes 
like magnetrons and klystrons is a 
recent addition to the specialized tube 
testing equipment of Manson Labor
atories, 207 Greenwich Ave., Stam
ford, Conn. 

Called the "Missing Pulse De· 
tector," Model PDllA incorporates 
two input connectors, one for the 
negative detected RF pulse, the other 
for a negative reference trigger. A 
positive pulse registers on the counter 
if a pulse is missing. Under normal 
operation, no output pulses appear. 

The set can check pulses from 0.2 
to 6.0 microseconds in width at repe· 
tition rates up to 5000 pps. It re
quires 115 volts, 60 cps., 20 watts. 

NE.WI BEACON FLASHERS 
1n occorc.tnn<• w1 lh CAA fCC 10111 

by HUGHEY & PHIUIPS. INC. 
- yl)ur mc~I d1tp•ndabt .. 10U1<t uf 

Ob .. lru<Hon li9hlin9 Eq11ipm•ml 
- the widest Hlection of Control and 

Alarm Apparatus in the Industry. 

-ntUE MODILS-

Model lf.40 It o 1J"ol• 1>ole unit lor flt!nh
lng o 1in;I• bltOcon. Modeh Bf·.Cl ond 
lf .. .f2 provide two Hporote circuih for ol· 
ternore flo•h •no of two beocon• 
19F-4t - I 17 yolt, BF-42 - 115/230 volt ) 

CHOICE OF MOUNTING -

Outdoor Hov1ing 
(Woterliuhl-<011 olv,.,. ) 

lndnor t10tJ~tl"tg 

Modol Bf-40 
panel only 

All Modela ••• 
heavy . d\lty Mer· 
cury Tllt·JWitchet, 

Request Descriptive Bulletin HPS-137 

r- HUGHEY & PHILLIPS, INC • .., 
I MOftYhaCluNll of I 

300MM Co• .. oc0011, ObslrvttiOft Lf911h, I I "'-Eltctrlc Conlrel1, lleocCN'I F10IM11, 
Mic-Town Conlfol I AICll'lft lhtlll I It-. l...,p FalhlN Indicator S.,..._, I 

end Complete T-• L1911tl1111 Kiii. 

I 3300 NORTH SAN FERNANDO ILVD. I 
L. - - ~U!!A~, ~·~ - - _J 
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Slotted Line lor WaYe Guide 
Developed to fi ll a need in the ever 

expanding field of lower frequency 
radars and scatter communications 
systems, the Slotted Line is offered 
by I-T-E Circuit Breakei- Co., 19th & 
Hamilton St., Philadelphia 30, Pa. 

The Slotted Line for waveguide 
features bolted and dowled aluminum 
e;onstruction with probes tunable 
over the entire frequency hand. 

The inherent VSWR is less than 
1.02 over the entire applicable band; 

marked lengthwi. e in time and di· 
vided into 13 channels. Up to 13 
types of 11ignals, both repeat cycling 
or random nature, may be generated 
to control accurately a group of elec
trically operated equipment. 

The unit was designed to withstand 
the rigors of missile and aircraft use
age. For utmost ruggedness, the Pro· 
g rammer is manufactured to extreme
ly close tolerances and housed in a 
magnesium casting which gives 
strength and resistance to shock and 
vibration. 

The Slotted Line for Wave Guides, menufectured by 1-T-E Circuit 
Breaker Co., Phil•delphie, Pe., fills a need in the fields of radar 
end scatter communications. I nstrumenh similar to the one pic· 
tured above currently er• being supplied for both military and 

commercial installations. 

the slope is under 1.005 VSWR. 
Military and commercial installa

tions currently are being supplied 
with instruments that range in size 
from WR-770 through WR-2300. 
They are designed to withstand 
severe Jield service under various ad
\'erse conditions. 

Multi-Channel Programmet 
To satisfy the need for a small 

programming device, the exception· 
ally accurate MPR-13 Multi-Channel 
Programmer offers many advantages 
never before accumulated in one 
package. It is small, light, and pro· 
vides up to 13 channels for any type 
of electrical programming. The unit 
is produced by Photographic Prod· 
ucts Inc., 1000 No. Olive St., Ana
heim, Cal. 

The accuracy is of the order of one 
part in approximately fifty thousand. 
The general operating principle pro· 
vides for an insulating tape similar 
to 35mm photographic film to be ad· 
vanced at a precise rate of speed be· 
tween 13 contractors. The tape is 
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lfiajor Breakthrough 
in Connector Reliability 

Integral Connector Ins u I at i on 
molded directly onto contacts and 
leads provides fool·proof, tamper· 
proof connector cables for trouble
free field operation. 

Unique design and special produc
tion processes called the Alden "IMI" 
(integral molded insulation ) Connec
tor Technique will be unveiled at the 
New York I .R.E. Show by Alden 
Products Company of Brockton, 
Massachusetts. 

This technique now makes it pos· 
slble to supply molded unit cables in 
which the contacts and leads are 
molded with one hot shot of connec
tor insulation into connector bodie3 
integral with their cables. The de
signs eliminate tedious and critical 
assembly operations, reduce the popu· 
lation of parts in connector designs to 
a basic minimum, provide positive 
moisture seal and protect leads and 
contacts from fhock and vibration. 

Low Cost Telephone 
Carrier System 

Budelman Radio Corp., 375 Fair 
field Ave., Stamford, Conn., an
nounces immediate availability of a 
new, low-cost private line telephone 
carrier system. 

Designed specifically to provide 
high-quality private line service on 
existing multi·party Jines, the ne11 
Type PLC equipment can be installed 
in a matter of hours without running 
additional physical lines and without 
impairing or interfering with exi>t· 
ing services. 

The compact, highly adaptable PLC 
carrier equipment can be used in 
practically any type of system includ
ing manual, automatic, bridged or 
divided ringing, and magneto. Four 
channels are available on central of . 
.fice terminals to provide service to 
up to four private subscribers on an~ 
existing party line, at a moment"~ 
notice and without mutual interfer· 
ence from any party. 

Because the equipment is complete· 
ly recoverable it is ideal for meeting 
emergencie~ or for temporary or sea· 
sonal private line service. 

8-ounce"Floated" Gyro 
A miniaturized "floated" gyro~ope 

that weighs only eight ounces, ret will 
meet the low-drift-rate requirementi' 
of fhort·time or "aided" automatic: 
guidance systems, is being mass-pro
duced by Minneapolis·Honevwell Reg· 
ulator Co., Aeronautical Division. 

Company gyroscope engineers de· 
scribe the new MIG (miniature inte· 
grating gyro) as having the angular 
momentum of a HIG-5 ( l(f'gm·cm~ · 
sec), the Honeywell integrating g ·~ ro. 
Performance comparable to that of 
the larger HIG's under unfavorablr 
environments is enclosed in a pack· 
age weighing less than a half-pound. 

Broader potential for the MIG wa; 
achieved by a new "systemized" de· 
sign approach and by developing sel· 
era) new design concepts. These in· 
elude combining the signal and 
torque generators into a single dual· 
microsyn designated as the Dualsp1 
and placing it at <0ne end of the ca.•e 
with the gimbal at the other. 

Other design features include re· 
duction of the gimbal su!:<pension 
pivot to .016-inch, a new method (lf 
fluid fill that virtually eliminates bal· 
ance-shifting air bubbles, a new iso· 
elastic spinmotor and mounting struc· 
ture that greatly improves perform· 
ance under vibration, and an int· 
proved end bellows that allows Hot.a· 
tion fluid changes over a wide range 
of internal temperatures. 

(Continued on JXJ8.e 76) 
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ELECTRO-MECHANICAL ASSEMBLIES 

SIGNAL, MARCH, 1957 

FROM PILOT STAGE TO PRODUCTION EFFICIENCY 

HAVE you a new product on the design 
boards? Do you have a new contract 

for radar, missiles, computers or other 
electro-mechanical devices? Then let Atlas 
help you from pilot stage to production 
efficiency. 

Atlas experienced production and meth
ods engineers layout the job using new 
cost-cutting methods, and improved proc
essing techniques. Atlas toolmakers build 
dies and fixtures to implement these 
plans. Atlas skilled mechanics and assem
blers produce prototypes to lour exact -~~;II~~ 
specifications on a job basis, an can follow 
thru with production. As many men, ma
chines and hours of work as your electro
mechanical unit requires and no more. 

Atlas furnishes the practical engineer
ing step between idea and production line. 
We've been "precision-eering" on a con
tract basis for more than a quarter of a 
century. May we work with you? Write 
for booklet "Precision-eering Electro Me
chanical Equipment." ATLAS Precision 
Products Co., Philadelphia 24, Pa. (Divi
sion of P rudential Industries). 

0101zeooyGoogle 
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NEW PRODUCTS 

Pygmy Connectors 
The Scintilla Division of the Ben· 

dix Aviation Corp. together with 
Avnet Eastern Sales. 36 N. Moore 
SL, New York 13, N. Y. and Avnet 
Western Sales, 8966 National Blvd., 
Los Angeles 34, Cal., announce the 
availability of the new Bendix Pygmy 
Connectors. 

In certain shell styles the new min
iature aluminum connectors are onlv 
1/i the size and weight of standard 
AN Connectors. Aircraft gains a dis
tinct advantage from the weight and 
space saved. 

The wide variety of shell styles and 
insert arrangements offers anywhere 
from 1 to 55 contacts. All contacts 
are size 20, heavily gold plated, with 
machine closed entry sockets. 

Variable Autolotmets 
Designed lot Aircraft 

The Pacific Division of the United 
Transformer Corp., 4008 W. Jeffer· 
son Blvd., Los Angeles 16, Cal., has 
announced its new "V ari·Lite;, varia· 
ble autoformers, which have been 
designed for aircraft. 

These UTC aircraft variable auto· 
formers are designed to replace resis· 
tive·type light control units with high. 
efficiency controls of exceptional re· 
liability. 

The input js 115 volts, 400 cycles ; 
output is 0 lo 28 volts. Typical of the 
"Vari-Lite" unit is the PA-1028, 
which has a 4-amp. capacity, meas· 
ttres 2%" x 2%", and weighs 19 oz. 
It meets MIL-T.9219 and MIL-E-
5272 specifications. 

Wheel & Gimbal Gyros 
A new rate gyro, accurate under 

severe shock and vibration require
ments, has been introduced by Hum· 
phrey, Inc., 2805 Canon St., San 
Diego, Cat, for missiles. 

The model, Series RG03.0l00, has 
a conventional spin axis orientation 
that allows it to be interchanged with 
other gyros. 

Pivots, hearings, and loose springs 
have been eliminated by a wheel and 
gimbal system which permits a stand· 
ard miniature motor and keeps the 
static mass of the motor from loading 
the gimbal. 

Among the featu res of these gyros 
are high natural frequency, potentio· 
meter pickoffs, pressure.sealed cases, 
and trouble.free, floating piston, dry 
air dampers. 
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Pygmy Co:inector,, available from Bendix 
Aviation, have from I to 55 contack. 

New Literature 

Ayiation Aspects 
of 1958 Budget 

Excerpts and tables dealing with 
aviation aspects of the fiscal year 
1958 Federal Budget and the accom· 
panying budget message presented to 
Congress are highlighted in a bu). 
letin release. 

Included are discus5ions of the Na· 
tional Defense policy, the effect of 
the budget on various military air 
activities, military Research and De· 
velopment obligations, and procure
ment. 

Limited copies ol the 15-page 
memorandum are available on re
quest. Ask for "Aviation Aspects of 
the 1958 Federal Budget," from the 
Aircraft Industries Association of 
America, Inc., 610 Shoreham Bldg., 
Washington 5, D. C. 

Digimatic Automation 
From Stromberg Carlson comes 

word of a new 12·page booklet de· 
scribing the Digimatic tape control 
system for machine tools. Digirnatic 
provides automation in a low·cost, 
fast, economical system that permits 
one man to handle several magnetic 
tape controlled machines, each mak· 
ing a different part, if desired. Rapid 
changeover from one part to another 
is accomplished in minutes by simply 
making a new tape. 

Tapes are .rapidly prepared by us· 
ing the Digimatic planning desk and 

a small high·speed special purpo>e 
computer. 

Small companies can obtaia ma!;!· 
netic tapes from a computing center 
and save the expense of owning and 
operating their own computer until 
economies justify the expenditure. 

The pamphlet will he sent upon re
quest to the Manager, Application.~ 
Engineering, Electronic Control S~s
tems, Inc., 2136 Westwood Blvd., L~ 
Angeles 25, Cal. 

New DuMont Publication 
A new quarterly technical journal 

has replaced the former "Oscillog· 
rapher," published hr Allen B. Du 
Mont Laboratories, Inc. , 750 Bloom
field Ave., Clifton, N. J. 

The replacement for the disti11-
guished technical organ is the '' Du 
Mont Instrument Journal." All ele<-· 
Ironic equipment, including pul~ 
generators, vacuum tube voltmeters. 
and pulse transformers. as well a;; 
oscilloscopes will be covered. 

Editorial content will feature arti
cles written by authors all over tht> 
globe who are experts in the elec
tronic instrument industry. 

Nickel Cadmium Batteries 
To help engineers evaluate the 

practicability 0£ miniature nickel 
cadmium storage batteries for elt"<'· 
tronic, aircraft, and communications 
equipment, an eight-page technical 
report describes high output sintered 
plate batteries. The batteries dr· 
scribed are products of the Nickel 
Cadmium Battery Corp .. 66 Pleasant 
St., Easthampton, Mass. 

Copies of the booklet may be oh· 
tained by writing to the Compam 
and requesting Bulletin No. 501. 

Cwil Defense for Industry 
A new Federal Civil Defense Ad

ministration publication outlines the 
steps which industry should take ~ 
that, in the event of an enemy attack 
on the United States, it will be able 
to resume full scale production :is 
soon as possible. 

The technical bu.lletin provide:; 
guidance in planning for emergenr~ 
leadership, establishing alternate com· 
pany headquarters, setting up erner· 
gency financial arrangements, and 
providing for alternate suppliers and 
production methods and an adequate 
supply of labor. 

"Planning for Continuity of Indus· 
trial Management Following Disal'· 
ter" may he obtained from the Frd· 
eral Civil Defense Administration. 
Battle Creek, Mich. 
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moves to the COLISEUM! 

SO BIG it takes all 4 floors of New York City's Coliseum to hold this year's great 
annual IRE Radio Engineering Show. For 4 phenomenal days the l.argest show eu~r 
assembled will open its doors to more than 41 ,000 •engineers just 4 minutes 
from Times Square. 

IS IT TOO BIG-not for a 12 billion dollar and 
still growing industry! More than 200 papers presented by 22 professional groups 

at the Convention's 55 technical sessions will summarize all that's new 
in radio-electronics research and development ... the 834 exhibitors will also 

represent over 80% of the productive capacity of the industry. 
Not hy a long shot is this show too big for what will soon be 

our nation's largest industry. Plan now 
to be at this vitally important radio-electronics show! 

*41,017 engineers and businessmen from coast to coast and in every 
field of radio-electronics attended the 1956 Radio Show ... the 

forecast for 1957 is even higher! 

The 
Institute of 
Radio 
Engineers 

1 East 79th Street. New York 21. N. Y. 
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ON RVM..4N COMMVNICATION: A 
REnEW, A SVRJIEY, .4ND A 
CRITICISM, by Colin Cherry. John 
Wiley & Sona, Neti0 York, N. Y. 
J().15, 333 ""'ea. 
On Human Communication is the 

introductory volume in a forthcom· 
ing series, Studies in Communication. 
TIUs series, conducted under the aus
pices of the Massachusetts Institute 
of Technology, will survey the general 
field of communication from vari
ous points of view including those of 
the anthropologist, the linguist, the 
logician, the telecommunications 
engineer, and the social psychologist. 

This volume consists of a series 
of simple essays. It gives the rela· 
lioos between the diverse studies of 
communication., of the causes and 
the growth of this modern interest, 
together with some idea of the uni
fication which exists. 

As the first of the series, this book 
is a challenge to the intelligent reader. 
The rest of the volumes, scheduled 
to appear within the next few years, 
should be equally provoca1iv.e and 
stimulating. 

18£ CATHODE RAY OSCILLO
SCOPE, CIRCUITRY A.ND PRAC
TIC.4L APPLICATIONS, by J. 
C!1eeh. lnlf!'ruience Publuheri, Inc., 
NN YOf'lr, N. Y. $8.50, 340 ~u. 
The theory, design, and use of the 

cathode ray oscilloscope, one of the 
most versatile instruments in the 
electronic field, are discussed and 
explained in this up-to-date text. 

Parts l and II of this book are main
ly concerned with the structural sec· 
lions and the mode of operation of 
l~e oscilloscope. The circuit descrip
tions contained in the text are sup· 
ported by numerous original oscil· 
lograms. Part II also deals with the 
principles which apply when using 
t~e oscilloscope in measuring-tech
niques. 

Part III discusses examples of 
r;ieasurements taken from actual prac· 
lire and methods used for evaluating 
the results. 

A chapter on measurements of tele
vision receivers shows how the use 
of a time hase expansion unit allows 
far. greater insight than a normal 
osc1llogram into the details of a 
signal under investigation. 
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Directions for building a simpli
fied oscilloscope and a simple time
base expansion unit are contained in 
Part IV. The circuits described pro· 
vide an opportunity for considering 
further details of importance for 
working with oscilloscopes and for 
assessing their suitability to perform 
certain tasks. 

As an introduction to the technique 
of oscillography, this book contrib
utes not only to the advancement of 
the cathode ray oscilloscope in the 
field of applied engfoeering, but also 
helps promote the application of OS'· 

cilloscopes in other fields where prob
lems of measurement still await a 
solution. 
R,4NDOM PROCESSES IN AUTO· 

MATIC CONTROL, by J, Halcombe 
Laniq, Jr. and Richard H. Battin. 
McGrllNl-Hill Boole Co., Inc., New 
fork, TV, f , $10,00, 434 pqe1. 
This text book covers the basic 

backgroul'!d in the theory of random 
signals and noise and the practical 
techniques to be used in the analysis 
and synthesis oI linear control sys
tems which are subjected to random 
inputs. 

The material presented is an out· 
growth of a set of lecture notes given 
by the authors in the Aeronautical 
Engineering Department at M.l.T., 
in connection with studies in the 
M.I.T. Instrument Laboratory. The 
topics discussed, therefore, have been 
chosen because of the authors' exper
iences and interests in the design 
and analysis of systems in the fields 
of fire control and navigation. 

The first half of the book treats 
the basic concepts of probability and 
random time functions. From funda
mental ideas, analysis and design 
techniques are developed for linear 
control systems made up of both con• 
slant and time-varying components. 
Following most chapters, problems 
of varying degrees of difficulty are 
inclu.ded to test the reader's knowl· 
edge of the more important concepts 
developed in the text. 
TRANSISTOR ENGINEERING REF

ERENCE HANDBOOK. by H. E. 
Marrow•. Jo1'n F. Rider Publ~her, 
Inc., Nett! York, N. f. 288 pa6e•, 
$9.95. 
This volume is a valuable source 

book for technical information on 
transistors and components designed 
for use with transistors, their oper
ating capabilities, performance char
acteristics, and sources of supply. 
Information is assembled and co
ordinated on the commercial aspects 
of the transistor industry. 

The book is divided into five major 
sections. The first section deals with 
the discussion of transistor materials, 
structures, and fabrication tech· 
niques. Coverage is given on point 

contact, field effect, analog, anti· 
analog, and other pertinent data. 

Section 11 presents full unabridged 
information, including characteristic 
curves and performance data on 
some two hundred types of com· 
mercial transistors in the form of 
technical specification sheets. 

Section lJI is, devoted to compon· 
ents designed for use with transistors. 
The physical and electrical specifica
tions are listed for many different 
types of transformers, capacitors, 
cells and batteries, and a variety of 
miscellaneous components. 

Section IV covers the specifications 
a.nd, in many cases, the schematics 
of over a hundred commercial appli
cations of transistorized devices. A 
directory of transistors and com
ponent manufaclurers is given fo the 
last section. 

PRJNCIPLES OF INSURANCE A.ND 
GOJIERNMENT BENEFITS; For 
Semce Per1onnd, by Capt. Jamu 
M. Garrett, Ill. Milirary &rr>ice 
Publuhinlf Co., Hnrri•bur .. , Pa. 
$2.00, 312 palfe•. 
Every man in uniform will recog

nize the value of this book as a source 
of information on all matters relating 
to family security. 

It outlines general programs for 
officers and men showing the inter
relation of the new dependency and 
indemnity compensation, social se· 
curity, government insurance, and 
other government benefits with com· 
mercial insurance. Specific programs 
are illustrated with charts. 

The text has been revised exten
sively to explain the many changes 
brought about by the recent Sur
vivor's Benefits legislation. This new 
legislation affects all servicemen of 
every grade. 

The service man who desires to 
plan adequately for the future secur· 
ity of his family will find this book 
an indispensable tool. 

L-C OSCILLATORS, by Ale~ander 
Schure. John F. Rider Publuher, 
Inc., New York, N. ¥. $1.25, 12 
palJU. 
Volume 13 of the Electronic Tech

nology Series deals with L-C oscilla
tors. The series offers paper-bound 
volumes that fall into six groups: 
electrical bases for electronics, ampli
fication, oscillators and propagation, 
communication electronics. and elec
tronic engineering fundamentals. 

This book includes pertinent items 
of general information relating L-C 
oscillators lo energy conversfon, fre
quency range, power considerations, 
series and parallel resonance, and the 
like. Other chapters study ciroait 
analysis, essential features of oscilla
tor circuits, and low, medium, and 
high frequency oscillators. 
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In many applications the over-voltage output feature 
fVARIACS is not required. When the output voltage 
~a VARIAC, operating on 60 cycles, need be varied 
µly from zero to a maximum equal to the line volt
gt, modifications of the standard VAR IAC can in

rease its power-handling capacity materially. 

This is the new Type W5 L VA RI AC - the small. 
compact standard Type W5, 900 va unit, modified 
with windings of larger wire, with a 0 to 115-volt out
put range and a power rating of 1265 va! 

At very slight increase in price you get an increase 
of 365 va in capacity with the same exclusive advan
tages found in all VA RIACS: Duratrak brush track 
construction - excellent regulation - perfectly 
smooth control - low losses - linear output voltage 
- moderate temperature rise - the most advanced 
mechanical design for long, efficient, trouble-free, low
maintenance life. 

The physical size and all mounting dimensions of the 
new Type W5L are identical with those of Type W5. 

WSL 3 $' 41' .'lf •. '' I ~ -ZI 4 • ~· i' I" •.s1 i" ll' ~32 ~ 

1265 vo roting, 8.5 amps. roted, 
11 .0 amps. maximum 

~5 llth St.. S.lvtr Sp11n1t. Md. WASHINGTON, D. c . llSO York Road. Ab1ncton. P•. rHIL ADEU'HIA 

1000 N. Seward SI. LOS ANGElU 3t 1182 Los Allos Ave . Los Allos. Cahl. SAN fltANas2o 

W l SUL DIUCT 
Pri<el ore net, FOi CombrJdge 
( of w.,, Concord, Mou.. 
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ROUND-TRIP TICKE 

COZI-short for Communication Zone I ndica 

-is a new and different type of "radar" developed b 

the Air Force and Raytheon. It gives a big as: .... ,., 

to high frequency radio contacts by telling whi 

frequencies to use for best communication.t 

to any area- and whether tbe sign 

is being jammc 

COZT is al!';O working for the Voice of Ameri 

nnd Radio Free Europe. I t's one more exampl~ o 

Raytheon's abili ty to handle tough enginecrin0 

problems in any range or frequencies .. ' 

and of '"Excellence in Electronics." 

RAY T HEON MANUFACTURING COM .. AN 

WALTHAM 6 4 , MA S SACHU 91lT 

Google 





The proof of any guided missile is its 
performance. Not only is it rn .. -cessary 
to provide accurate trajectory data in 

order to determine its effectivcne~s. but 
thi~ must be made immediately available. 

To meet both requirements is the pur
pose of the AN/FPS-16 in!>lrumenta
t ion radar. This is the first radar 
developed specifically for Range lnstru
ment:uion. It has demonstrated its 

ability to track with accuracy in 
darl..ness, through clouds- under any 
atmospheric conditions- over e\tendcd 
range!!, and lo ) ield data that can be 
reduced almost ino;tantancoui.ly to final 
form. This unit can also be ass igned to 
plot performance of missile, satellite. 
drone and other free space moving 
targets. 

Jn the past, this data has depended upon 

optical devices. triangulation systems 
"ith long base lines and precision limi· 
tations. modified radar equipment and 
data reduction methods often requiring 
month~ for computation. The immediate 
availability of data evaluation provided 
by the A!'./FPS-16, now being buill b) 
RCA under cognizance of the Na\~ 
Bureau of Aeronautics for all 'crv1ce-.. 
1s a great fon\ard o;tep in Range 
ln:.trumcntntion. 

-T,~ 
Defense E lectro111c Products 

RADIO CORPORATION 
Camdefl. N J . o,9 ted oy Goog 

of AMERICA 



his new scatter antenna is specifically designed 
for the world's toughest \\cathcr conditions. Recently 

static load tested \\ilh over 32 cons (105 lbs./sq. ft.) on its 

surface, thb biit dish and wwcr ha,·c Ix-en carefully cngi

nt"trcd and constructed to withstand "inds in excess of 
ISO ~t.P.H. Even a 6' la)·er of kc won't disturb its per
formance. It is, in fact, the most rugged aluminum 
antenna ever built. Yet, its li'(ht wci~ht, ~ctionaliz<'d 

aluminum construction keeps shippin~ costs down, makes 
a!.Sembly casv. Tractitnc Anhnnu- Rad .. Telffcopn- Radar Ant•nn•• -

"TrafH•H ... laon" Ant-•: ,_...,....c ~ttw• T ... tMKphartc: ~-
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and in knowing how ••• EXPERIENCE is the key factor 

Lewyt's Coordinate Data Printer is de
si&ned to operate interchangeably with two 
types of Lewyt-developcd Coordinate Data 
Monitors. This new Printer provides for 
instantaneous recording of target data dis
played by the monitors. 

Lewyt experience in working with such government research cen
ters as Air Force Cambridge Research Center, Air Research and 
Development Command ... and M.l.T.'s Lincoln Laboratories, has 
produced unusually effective data processing and data transmis
sion equipment. 

For example, the Coordinate Data Printer developed by Lewyt in 
close cooperation with the Air Force Cambridge Research Center 
and M.l.T.'s Lincoln Laboratories was actually designed, engi
neered and the first production model delivered IN JUST SIX 
MONTHS! 

Lewyt's skill and resourcefulness in the most advanced electronic 
techniques are also being applied to other projects in Data 
Processing and Data Transmission, UHF and VHF communi
cations, Navigation Guidance, Infra-Red and other related fields. 
Lewyt Manufacturing Corporation, Long Island City I, N. Y. 
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Can you use the talent that built 
1,500 Y-4 bombsights on schedule? 

These General Mills technicians ore representative of the production talent that built more than 
1,500 Y-4 bombsighls, 1,500 coordinate converters, 1,400 azimuth and sighting angle indicators 
and 1,400 amplifler and power supply units-and, delivered them to the Air Force on time. Here 
the men inspect a bombsight before it progresses lo the next stage of production. 

Because we have the highly skilled 
men-and the men have the specialized 
tools and machines-we produce preci
sion piece parts or complete, complex 
assemblies to meet the most exacting 
requirements. 

While building the Y-4 bombsigbt, 
we improved original design, exceeded 
USAF specifications. In addition. our 
thorough testing facilities assured de
livery of only perfect instruments. 

Such performance has come to be ex
pected of us and bas benefited many 
other customers. We'd like to help 
with your production problems too. 

Booklet Tells More, explaiN me
chanical and electro-ml>chanicnl 
production r11cilitie•. Send to 
Oupt. SG- t, Mt'C:ht\nical Oivi
aion. tn .. •Ill Millil, 1620C'-'ntrn.l 

~~;;~ Ave. N.E., M1nnl'8poli8, Minn. 

MECHANICAL DIVISION 
CREATIVE RESEARCH AND DEVELOPMENT+ PRECISION ENGINURINO AND PRODUCTION 

No slow-downs for the 8-47-
sights ready in advance! Dur 
duction of the B-47 Strato, 
a one was kept from the ra 
for bck of a bomb!:igbt. TI: 
d E>velopmental. engineering a 
duct ion skills that gave the A 
on-time delivery a re av11il 
spt.'<'d production of your pl 

General • Mills 
l:soogle 



communication. which is ordinarily 
by fading. can be made reliable by 

ty reception. 

calls for two or more receivers operating 
dently and simultaneously from the 

signal. O riginally. an automatic 
hing arrangement selected the stronger 

receiver outputs. Even the ncar
illantaneous act of switching often upsets 
~~ reception. and an improved method 

lfi.affdN. 
Ul achieved the solution with the first 
neaessful combiner. which continually 
l!MIPles the output of all receivers in a 
dtftmry system. Tn addition . the combined 
llpa] is a lways stronger than that of any one 
receiver alone. The compact REL combiner 
rfClct) remai ns unchallenged in simplicity 

11111 rdiabili ty. 

11ie same imagination and facilities which so 
brdliantly served in this case arc also 

· . . . :$)f your specialized 
;-..~~::= ·~· .. : .. 
~~-,.~ . 

• (•, 
. 'R.~· 

~ Radio Engineering Laboratories· Inc. 
36-40 37th St • Long Island City 1, N Y 

STillwell 6-2100 ·Teletype: NY 4-2816 
Car>adian repr.,entative. AHEARN & SOPER CO • BOX 715 • OTTAWA 

Creative careers at REL await a few exceptioHal eHgiHeers. Address resuH1es to ]aHfes W. Kelly, PersoHHel Director. 
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O ne way lo gel a ticket that can't &e fixed is to try o high-speed snea k attack post the line of "Texas 

Tower" rodo(sentinels now gua rding our mores. 

When an intruder a pproaches, his ra nge, bearing, course and speed ore instantly flashed lo the Con
tinental Air Defense Command, along with voice and intercept command · signals. This information, 
"piuftiplexed" by Lenkurt single-sideband carrier equipment, rides ashore on a microwave radio beam. 

Lenkurt, a leading specialist in tefecommunjcations, hos worked directly with government agencies 
· and·Wjth ·other man\lfodiirer51tf pf6~iftg arid providing communications cir.cu its for many vital defense 

installations. Lenkurt equipment, whether "off~the-shelf" or designed especially for the job, offers the 
·trouble-free rel iability so essential to applications involving our notional security. 

Ler'lkurt maintains facilities keyed to research, development, and p~ec ision production of carrier, micro
-wove, and complete communications systems. Specify Lenkurt, and take advantage of the unique exper
ience of o company geared to meet the exacting requirements of government and military· applications . 

. · 

Son Carlos, Co/if. • Mexico, .D. F. • Vancouver , B.C. 
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Radio Interference 

The Editor dis~usses a problem of vital interest to all communicators-that of radio 
interference. Nation1I Headquarters, AFCEA, gives full support to the establish
ment of a Cooperative Interference Committee to control preventable interference. 

iINCE WORLD WAR 11, the demands 
ced on the departments, agencies 
I committees of Government to 
J with the problems affecting our 
ional welfare have been terrific. 
e ability of Government to make 
re rapid decisions has become a 
lter of concern. No longer is it 
11ihle for many understaffed gov
ll!lental agencies to produce an· 
ers in the same time and space fac
. to which we were accustomed 
tor lo World War II. 
Whether Government likes it or 
~ too often it finds itself getting 
roh·ed in the investigation of prob
~ which could be handled by non· 
rernmental organizations. This is 
rticularly true in the field of com
mications and electronics as it re· 
es to radio interference. The 
deral Communications Commis· 
m !FCC), while performing an 
~ient function, cannot possibly 
ep up with the increasing number 

complaints from geographical 
eas throughout the United States. 
:c accepts the responsibility, it is 
t~. but their staff would need to be 
ll!tiplied tenfold if they were to in
stigate and solve each interference 
&e expeditiously. Given time FCC 
n and does solve this type of prob
n but in the interim, interference 
ntinues lo the discomfort of many. 

Aui1t.ance to FCC 

There's an old cliche that "Govern
ent ~ovems best which governs 
a&t." With this thought in mind, the 
nned Forces Communications and 
lectronics Association has the firm 
11\viction that it can be of substan· 
il assistance to the FCC in the 
"dio. interference field by recom· 
ending the establishment of Co
ierati,·e Interference Committees. 
11eh committees, sponsored by our 
~apters and working in cooperation 
1th local and state officials could • f , 
.r onn a useful function. 
1'he objective of any communica· 

ens system is service. The task of 
~n~ring a system capable of pro-
1 tug acceptable service is usually 
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not too difficult. In the field of radio 
communications, admittedly, there 
are many factors which must be taken 
into account by the engineer. These 
include frequency allocations, sys
tems, propagation and site factors. 
However, there is one very important 
factor which the design engineer, to 
a large extent, is unable to control 
completely and that is spurious inter
ference. 

Control of Pr~eniable 
Interference 

Certainly if a communications sys
tem is to be effective, it is not• only 
necessary to provide preventive 
measures but also to take steps to 
accomplish the rapid detection and 
elimination of interference. The 
formulation of treaties and the enact
ment of laws and regulations are not 
alone sufficient to insure interference· 
free communications. This is no 
small undertaking and in fact has 
already extended beyond the capa
bilities of a federally authorized staff. 

The amwer is to join hands in a 
mutu.al endeavor to. conlrol prevent
able interference. The Cooperative 
Interference Commiltee (CIC ) idea 
is a natural development of this con
cept. The first such committee was 

· formed in 1954 in the Southern Cali
fornia area. National Headquarters, 
AFCEA, is proud that the idea was 
developed initially by two Southern 
California Chapter members, Ray 
Meyers and Al Parker. Its purpose 
was to assist the. Federal Communi· 
cations Commission in the h~ge task 
of investigating sources of interfer· 
ence from devices emitting radio fre
quency energy and assisting in its 
reduction or elimination whenever 
practicable or possible. The excellent 
work begun by this California group 
is gaining nation-wide recognition. 

The Cooperative Interference Com
mittee idea is to create industry-wide 
cooperative groups in a particular 
locality or area, and to join together 
existing user groups to advance the 
industry-wide concept. In operation, 
the CIC idea is simple. Through self· 

TTUJde rules of procedure, interference 
problems afiecting a user are chan
neled to a solution through the com· 
mittee or through individual mem· 
bers. 

Entire lndu11ry Benefit• 

The CIC idea is not limited to 
mutual interference solutions. A com
mittee can attack a general interfer
ence problem. Committee organiza
tions achieve their own flexibility of 
operation within their own prescribed 
limitations. 

Enthusiastic CIC groups have been 
established in nineteen geographical 
are~ with initial membership up to 
185. Many others are in the process 
of organization at the present time. 
using the Southern California Com
mittee as a model. The ultimate goal 
is to establish a committee wherever 
there is such a concentration of radio 
users that problems of mutual inter
ference develop. 

Experience has demonstrated that 
interference problems can best be 
resolved by the concerted effort of 
those most vitally concerned with 
obtaining the greatest possible use 
of the limited channels available for 
communications. A typical group, 
having self-interest in the elimination 
of preventable interference, would 
consist of the radio users themselves, 
equipment manufacturers, service 
organizations, and engineers con
cerned with radio communications 
systems. If such a group solves an 
interference problem or is able to 
recommend a course of action tluu 
will bring about a solution, the enwe 
industry benefits. h is a case where 
everyone wim : the radio user, the 
public, and the Government. 

CIC Organl;satum 

Following is a more detailed ex
planation of the terms of reference 
for the organuation of a Cooperative 
Interference Committee. 

Cooperative Interference Commit· 
lee is a general term used to describe 
a group of radio users, manufactur
ers, and service companies that have 
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joined together for the purpose of 
resolving radio interference prob· 
lems with which members are mu· 
tuallv concerned. 

I tS purpose is to assist industry in 
the resolution of interference prob· 
lems. lt is an advantage to industry 
to have an organization through 
which interference problems can be 
cleared before the complaint is 
brou.ght to the attention of the FCC. 
Individual members of such a group 
may represent communications sys· 
terns such as police, forestry, gas or 
petroleum pipelines, aviation, com· 
mon carrier operations, industrial, 
broadcast, government agencies, etc. 
In addition, representatives of trans· 
milting and receiving equipment 
manufacturers, service companies, 
and radio engineers concerned with 
communications facilities all have a 
common interest in resolvil'\g interfer
ence problems through the medium 
of the Committee. Jn fact, the mem· 
benihip of one committee may vary 
considerably from another due to the 
diverse nature of radio operations 
and interests which exist in different 
parts of the country. The area of oper· 
ation may also be dependent upon 
local conditions. For example, due to 
concentration of radio facilities, one 
committee may be confined to a single 
large metropolitan area such as New 
York, Chicago, Baltimore, or San 
Francisco. On the other band, in less 
populous areas a single CIC may be 
organized for a much larger geo· 
graphical area. The point is1 in either 
case, that the CIC organizational 
structure must be flexible so as to pro· 
vide the type of service required in 
a particular region. 

Membera Make Policy 
It is desired to emphasize that the 

ere is an autonomous organization 
whose sphere of operation is deter· 
mined entirely by the wishes of the 
participating members. The FCC is 
strongly supporting the formation of 
CIC's wherever they are needed, and 
their FCC field representatives will 

assiut established committees when 
call~:d upon. The Commission does 
not participate in the direction or 
operation of these committees. The 
mennbership of the CIC nominates and 
eleclts officers and writes the rules un· 
der which the committee will function. 
'The:re is no limitation on the num· 
her of members. It is thus possible 
for the committee, on its own initi· 
ativ1e, to broaden its field of oper· 
atio:n beyond the resolution of inter· 
£ere.nee problems so as to include 
reco1mmendations to the Commission 
on changes in the rules or suggestions 
to iindustry on equipment needs. 

/Vel() Area CIC'a 

In addition to the nineteen com· 
mitt.ees mentioned previously, organ· 
izatiional meetings were scheduled 
duriing February for a Portland, 
Ort4gon CIC; Orlando, Florida CIC, 
and an Elmira-Jthaca, New York 
CIC. Committees at Dallas, Texas; 
Pitti!burgh1 Pennsylvania; Syracuse, 
New York, and for the Twin-Cities 
ares1 of St. Paul and Minneapolis, 
Minnesota, are also scheduled for 
organizational meetings during the 
earlr. part of 1957. 

Mrr. Ewell K. Jett, AFCEA mem· 
her, former FCC Commissioner, and 
curJ"ently a broadcast executive, has 
been elected chairman of the Balti· 
mor·e area CIC to serve for one year. 

A very successful committee has 
been in operation at San Juan, Puerto 
Ric~l, since April, 1956. During this 
time the Committee has resolved 20 
major cases of interference without 
the necessity of FCC participation. 
Thi!! Committee is a typical example 
of 1the work that is being done or 
can be accomplished by committees 
now in being or in process of organi· 
zation throughout the United States. 

CIC At Work 

Some typical eumples of interfer· 
enc1e problems which have been suc· 
ces!1fully resolved by committees are 
of i.nterest. 

19Si7 CONVENTION SPEAKERS 

Several mobile services operati 
in the 152-174 megacycle band 
ported interference from intermilte 
high intensity bursts of very sb 
duration which completely corn 
the band. Intervals between bu1 
varied from a few seconds to seH 
hours. This case was referred to 
local CJC by the FCC District OB 
and after an investigation, the sou 
was found. The interference 1 

traced to a defect in the amplifier 
a communications transmitter 
censed by the Commission. The 
feet was promptly corrected and 
case closed. 

An airline reported directly to 
San Juan CIC that interferenct 
Ponce, Puerto Rico, was comp!. 
l:v blocking their radio comm 
tions. Interference was found 
sult from current leakage on 
lines due to a growth of tro 
moss. The interference was 
nated by the power company by c 
ing power lines near Ponce · 

A military fighter squadron 
use of a certain ultra high frequ 
for communications purposes, 1 

aware that this frequency was io 1 
for special flight test transmissic 
under a license issued h)' the FC 
The co·channel interference was 
such severity as to render the 
useless for flight test p 
Prompt action by a CIC elim' 
the interfering signal within app 
mately ten minutes from the time 
complaint was received. 

In conclusion, National H 
quarters of AFCEA would he p 
to receive any comment from 
national directors and the 
presidents, regarding the 
ment of a Cooperative 1 nteri 
Committee. We believe that the 
mation of a committee would 
step in the right direction. Al 
recommend contacting Ray M 
of the Southern California Ch 
AFCEA, for additional inform 
and a copy of his Chapter's 1957 
brochure. It's worth reading. 

TUESDAY, MAY 21st: The banquet speaker, Mr. Donald Clinton Power, will cover items of 11:eneral and specific interest relating 
communications and electronics. Mr. Power is F'resident of the General Telephone Corporation. He ia a former educator, a di · 
guished lawyer ·and holds a directorship in 22 corporations including six on foreign soil. 

WEDNESDAY, MAY 22ND: Industrial luncheon. Tlbe Honorable Frank D. Newbury and Mr. J ames M. Bridges will have some im 
rant things to say on research and engineering. Their presentations will be followed by a question and answer period. 

Tm: HONORABLE FRANX D. NEWBURY, Assieltant Secretary of Defense for Research and Engineering, will eitplain the operati 
of hi• new oflice and the relationship of this ort;anization to industry and national defense. 

Ma. JAMES M. BRtDCEs, Director of Electronics in Mr. Newbury's oflice, will discuss the ever increasing comple11ity of electronic 
equipment and systems in military applications. Major emphaeis will be given to the critical problems developing in our n1tioru.l : 
defrnse effort. Among these are included 1lky rmcl~eting costs for weapon system electronic development and production, unn.aliu- . 
ble demands upon scientific and engineering mnnpower, continually more difficult problems of attaining acceptable reliability. jd 
the eittension of weapon system development ti1:11e cycles. Another imnonant aspect of Mr. Bridges' talk will relate to !!Orne of the . 
causes for e~pensive research and development •cost& for engineering efforts . 

.-.w.v.·.·.•.·.·.·.r.-.·,,.,,._._._._.....,,_. ............ _. ....... • • ..-JYYIJ"JY\J'r.•Na._ 
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flCo engineers and produce• the 
9vidonc<1 for the Red1tone Miuile. 

U.S. Army Photo 

~ICo novigolionol oquipment goH 
·,19 o wide ronge of oircroft. 

U.S. Air Force Photo 

flCo control1 ore used in the a tomic 
lllb"'Orine progrom. f lCo is olso 
"O<kl119 toword development of tho 
t10$tc!-cyde gos.<ooled reactor. 

- · · - · 

FICo COMPUTER 
AND CONTROL SYSTEMS 

• For Weapons Control 
• For Processing of Data 
• For Special Purpose Computer 

and Control Applications 
Fo rd Instrument Company develops an<l produces the most mod

ern of special purpose computer and control systctn'\-fol' missile, 
airborne. shipborne. land-based. and nuclear applit:ations-for 
gor.;er11mc11t mul industry. 

FICo is one of the fo remost organizations in th<:' Cnitl'cl States 

wmking in tht' flclcl of automatic control. Ilundrecls of t'nl!;incers 

and c:de11ded prC'ci!tion mass production facilities enabk- FlCo 
lo handle <:omplelt• systems contracts from start to finish. 

FICo research ond design led lo im· 

pro•11d safety ond ormin9 device 
for Army atomic cannon. 

U.S. Army Photo 

FICo onolog ond digital computers con be 

reodily developed ond produced-using 
mod ulor techniques- for special purpose 
applications. 

-'. FICo launching and control order computen 
., ore used for Novy A·A missiles.-U.5. Novy Photo 

f ~~s~~ o!~P~R~Y~~N~~O~P!RA~I~~ 
31 -10 Thomson Ave., Long Island City 1, N. Y. 

E N O INEE RS 
Beverly Hills, Col. Dayton, Ohio 

of unus uol obtlllles 1011 find a future at fORD INSTRUME NT COM,ANY. Write f or l11formatlen, 
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VISIT THE AFCEA NATIONAL CONVE~r19 
May 20, 21, 22, 1957. • .. .. . '"'1 Washington, D.1 

~ I 

Monday, Tuesday, Wednesday. ,!'" Sheraton-Park Hotel-All under one~ 
~ I 

• 103 Exhibitors • Trip to Naval Research U 
• 155 Exhibit Units • 6 Important Social Evei 

• Daily Technical Sessions • Special Program for Lad 

This Program means business: 
Monday, May 20th 

8:30 AM-Sherato11 Hill 
Openi"t INakfaat 

9:10 AM- Offlcl•I 0"91i1t9 of lxhlblts 
10:00 AM-Cuib1r Room 

Ch•pter PNaldenh 
ConfeNflce 

10:00 AM- 12:~ontinent1I Room 
EfttlflHriflt Papen on 
Re-rch ••d A91tllcation 

12:30 PM-Sher1ton Hall 
Kayaoto Lunchao11 

2!00 PM-5:00 PM-Ad1m1 Hamilton Room 
l11duatri•I MoYIM 

2:30 PM-4:10 PM-Sher1+on Hall 
Mo11itoNd P•11al 011 Scatter 
Pro,.ption 

7:00 PM-Continent1I Room 
Reception 

8:00 PM-Shereton Hill 
luffet Supper 

Exhibit1: 9:30 AM-9:00 PM 

Tueaday, May 21 at 
9:00 AM-C1rib1r Room 

CoURcll & Dlrecton 
Meetint 

10:00 AM-12 :00--Continentil Room 
ln1i11Mri111 Papen Oft 
Research a11d ApplicatiDll 

12:00 AM-Busses to N1val 
Research Laboratory 

l111bart at hotol, cleaN11c1 
at HRL, lu11ch, tour, Ntuni 
•t 3:30 PM 

2:00 PM-5:00 PM-Ad1m1 Hamilton Room 
h1du1trial Mo•iea 

7:00 PM-Continental Room 
ReceptlOll 

8:00 PM-Sheraton H1ll-la11quet 
Speitker: Do11ald C. Power, 
Prei. Gen. Tel. Corp. 

Exhibits: 9:00 AM-9:00 PM 

Wednesday, May 22.nd 

8:00 AM-Ceriber Room 
Otflcen & Directors 
lreakfaat 

I 0:00 AM-12 :00--Continental Room 
f119i1tHrl119 Po,.n 011 

Reaearch a11d AP11licotioa 

12:30 PM-Sheraton Hall 
lfldu1trial Luncheoa 

SpHien: The Hof!, Fr .. k I 
H-bury, Asst. Sec'y. De 
ResHrch & Engineering, t r 

Mr. Ja111ea M. Brid9ft, C 
rector of Electronics, Oflico • 
Asst. Sec'y. Def., R. Ir E. 
Question and Answer Perie 

2:00 PM-5:00 PM-Adams H•milton Roo 
l11du1triol Movies 

Exhibits: 9:00 AM-5:00 PM 

These Technical Papers: 
I. " Rapid Fault Elimination in Complex Electronic Sydems," by 

John F. Scully of Monro• C1lculati11g Machin• Company 

2. "Single Sideb1nd Receivers," by H, F. Comfort of Redio Corpo
ration of Americ1 

l, "Single Sideband Applied to Air-Ground Communic1tion1," by 
E. W. P1ppenfu1 of Collins Radio Company 

'4. ''A Single-Sideband Radio Centr1I to Replace Militery Wire 
Linea," by A. M. Creighton end D, B. RHves of Motorol1, Inc. 

5. "The Trend of Fecsimile in Military Communications," by A. G. 
Cooley of Times F.csimile Corporation 

6. " Procening, Narrow-Bind Tren1mission, end Remote Di1pley of 
Radar D1t1," by Sheldon P. Detwiler of Lewyt M1nuf1cturing 
Corporet!on 

7. " Multiplexing Circuits in the National Air Defense Communl 
tions Networks," by J. B. N1ugle of len•urt Bectric Comp 

8. "The Air Route Surveillance Reder for U.S.A. Air Treffic Contn 
by Bruce I. McCeffrey of Raytheon Menufacturing Comp 

9. "The Vanguerd Launching Vehicle Instrumentation Syrt1111," 
Vernon J , Crouse, Jr., of The Martin Company 

10. " Results of 1 S1mple Technique for H1ndling Complex Micro,. 
Circuits," by Alexander Horv1th of Sylveni• El1ctric Prod• 
Comp1ny 

11. "A FYlly Automatic Teletypewriter Distribution S'f'tem," by R. 
Stile1 end L. Johnston of Autom1tic Electric Company 

12. "Some Aspects of Telegraphic Data p,.peretion and T11n111 
sion," by W. B. Blanton of Western Unio11 Telegraph ComP' 

For Information write or wire: SIS#AL 
WILLIAM C. COPP & ASSOCIATES 

1475 Broadway e New York 36, N. Y. e BRyant 9-7550 
AfCEll at Boston 1956 
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Mrs. Mery D. Burke, winner of the 195b 
Gener•I Electric: Edison Award, is pictured 
here receiving o trophy from Mr. L. B. Dnis, 
Goner•I M1n19er, Eloc:tronic Components 
Div., Genorel Electric: Co. looking on are. 
right, RAdm. H. C. Brvton, USN, Director 
of Nevel Communications end, le~. Mr. 
Conan W. B. Berger, Mgr., Trens·Continentel 
Relay Notwor~, nominator of Mrs. Burke. 

Edison Award 1956 
THE 1956 GENERAL ELECTRIC 

Alison Radio Amateur Award for 
ublic service was presented to Mrs. 
la.ry (Mae) Burke, W3CUL, on 
'ebruary 28, 195 7. 
'frs. Burke, a 45-year-old house· 

rife from Morton, Pa., the fir.!t wom
.n radio amateur to win, handles 
ml radio messages a month for 
micer:nen overseas. Her husband, 
llired, who accompanied her to 
fashington, D. C. for the award, 
aught ber amateur radio and now 
naintains her radio equipment, 
rhich runs almost continuously . 
II~. Burke was chosen from a total 
>f 50 amateurs nominated for this 
'Ham of the Year" award. 

lndrutry and Military Attend 

Approximately one-hundred peo· 
pie attended the banquet, held in the 
F.a.st Room of the Mayflower Hotel 
in \\'ashington, D. C. Rear Admiral 
H. C. Bruton, USN, Chief of Navnl 
Communications and Vice President 
of AFCEA, gave the principal ad
dr~. Dr. W. R. G. Baker, General 
Electric Vice·President and a Nation
al Director of AFCEA, served as 
loa_<tma.ster. The trophy and a check 
for 1500 were presented to Mr5. 
urte by L. Berkley Davis, General 

ager of the G-E Electronic Com-
nents Division, which sponsor$ the 
ual award. Also attending the 
9uet were George Bailey, past 

llional President of AFCEA, and 
. ~mas B. Jacocks, General Elec· 
cs Washington representative and 
nner President 0£ the Washington 

, apter of AFCEA. Members of the 
.t s 11·ere present as well as indus· 

. al •n.d military representatives. 
Admnal Bruton, during his ad-

' SIGNAL, A.PRll, 1957 

dress, spoke of Mrs. Burke as ". 
a highly dependable, able, and eflec· 
tive communicator. She has faced the 
6.nest kind of competition and has 
been declared the amateur radio op· 
erator who performed the mo'it out· 
standing public service in the Nation 
during 1956. I extend to her my 
warm, personal congratulations." 

Conlribution.a o J Radio Amateur• 

Admiral Bruton went on to say: 
"The accomplishments of radio ama
teurs in many fields of public service 
are well known. These include emer
gency communications in time of 
floods, hurricanes and other disasters. 
provided by such amateur organiza
tions as the American Radio Rela,· 
League Emergency Corps, the Radio 
Amateur Civil E:mergency Service, 
as well as by many individual ama
teurs. The fine 5ervice provided by 
many radio amateurs in connecting 
phone patches and in handling mes
sages for members of all our Armed 
Forces and their families, represents 
a contribution to morale so great it 
is difficult to measure. It is, of course, 
in this important field of public serv
ice that we of the Armed Forces are 
so grateful to Mrs. Burke for her 
splendid performance. 

.. But I would like to speak briefly 
of another vital contribution by the 
radio amateur to public service, i.e., 
that of active service in our Armed 
Forces. The record here is impres· 
sive. 0£ the 6000 rndio amateurs in 
the United States in 1917, approxi
mately two-thirds served in our 
Armed Forces during World War I. 
More than 25,000 radio amateurs saw 
active military service in World War 
II. Large numbers serve today on 

active military duty ; thousands more 
are affiliated with our inactive reserve 
forces. 

" ... Because of the importance 
the Armed Forces place upon ama· 
teur radio, the military services are 
steadfast in their encouragement and 
support of its operation. There are 
hWldreds of U.S. military-sponsored 
radio amateur stations throughout 
the world. , . . The U. S. military 
services also lend strong support to 
amateur radio in obtaining and re
taining radio frequencies, the life 
blood of amateur operation. As many 
of you know, at all of the interna
tional radio .conferences held during 
the past 30 years, the United States 
delegation has played consistently a 
leading role in the protection and 
acquisition of spectrum space for 
amateur service ... firm action must 
continue to be exercised in the pres· 
ervation and provision of spectrum 
space for the radio amateur. I might 
add that the Joint Communication
Electronics Committee of the Joint 
Chiefs of Staff organization is well 
aware of this important considera· 
ti on. 

Ideal• o/ the A.RRL 
"No discussion of amateur radio 

is complete without mention of the 
American Radio Relay League, or 
ARRL, which is virtually synonym
ous with amateur radio itself in this 
country. It stands for the mainte· 
nance of fraternali~m and high stand
ards of conduct, a cooperative loyalty 
to the traditions of amateur radio, a 
dedication to its ideals and principles, 
so that the institution of amateur ra
dio may continue to operate in the 
best public interest." 

.. ·- ·-
ll 



General Electric cechniciao checks S-Srar Tube~ on special 46-hour ioopenuhe control u 
d~igned to reduce early-life (ajlures. His lifll·free, white N)'lon garb marks this process ss r& 
uf Operation Sno"'' White-General Elecrric's all-our prognm ro exclude from S·Stu Tubn an 
irnpu.ricies that ca.a cause short circuits or impair elecrr1c;1J efficiency. 

Special G-E 46-hour inoperative control cuts 
5-Star Tube failure rate, assures top dependability. 
To weed out early-life failures, General Electric 
operates 111/ 5-Star Tubes for 46 bours prior lo fianl 
life testing aod shipment. This special G-E pro· 
cedure joins witb impurity-free Snow White tube 
produaion to increase reliability and assure full 
service life. Benefits of General Elecuic's 46-hour 
inoperative control procedure are seen clearly 
from the life-test chart that follows. 

Mox permiss;ble 
inoperative level 

ol IOOhou~ +--+-__;i-----t--4---!:a_,,."f--~ 

---i-+--t--+--+-~+-+--t---i 

t-11-1--11----1--+.,,..~~-+ Cumulative % life-test 
'-- inoperotives, ofter 

G-E 46-hour lest 
300 500 hrs. 

Note that the inoperatives in any lot of 5-Srari 

Tubes on life test are only half as many, ac 500 
hours, as they would be without G-E inoperathe 
control. Furthermore, at 500 hours, tbe percentage 
of iaoperati,·es is still far below the permissible 
figure established for 100 hours. 

46-hour inoperative control procedure helps 
make General Electric 5·Star Tubes the most reli· 
able you cao install. Added to special rugged 
design, Snow White cleaolioess in maoufacrure, 
and rigid, extenshe tests, this special G-E pro
cedure further minimi2es rube failure possibilit} 
and safeguards elecuical performance. 

Specify G-E bigb-reliability 5-Star Tubes ~hen 
ordering new military electronic equ.ipmeot! Lst 
them as replacemenu! Eleclro11ic CompfJ11ents Diu· 
sio11, General Electric Compat1y1 Schenectady 5, \. l. 

Pmg!'eS$ Is Ovr Most lmporfilnf Ptot/vd 

GENERAL. ELECTRJ .~ 
Google 
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I:.:_~ :s1Gt:{AL: GRA 
- GOVERNMENT -

CTRONIC DATA PROCESSING NETWORK Keeping close control of over a million 
o~ Army equipment. from tanks to transistors, is one of the problems facing 

.•s modern United States Army. To relieve this problem, the Army Signal Corps 
the Long Lines Department of the American Telephone and Telegraph Co . are now 

" erating a new electronic data processing network, designed · to speed up the flow of 
· plies and keep stockpiling to a minimum. The system, named Continental United 
: tes~Data Transceiver Switching Net~ork (CONUS-DTSN), works in the following way. 

ephone lines connect switching centers in five key cities. Interconnected to 
e centers are 33 military installations. Data transceivers of the International 

·1ness Machines Corp. are used to exchan3e information on punched cards between all' 
.work points. Cards punched at one end of a circuit can be duplicated rapidly at 

other end using communications lines. An estimated million such transactions can 
dled daily. Overall efficiency and reduction of the time required to process 

, transmit information will bring about great savings for the Army. Studies are 
. r way to determine how CONUS-DTSN can be utilized to ease the transition from 
e to war in an emergency. 

CTOR VESSEL PLACED IN ARMY PACKAGE POWER PLANT A 15-ton cylindrical pressure 
essel, which will contain the nuclear fuel in the Army Package Power Reactor, was 

set in the plant recently by construction workers at the Corps of Engineer's Re
search and Development Laboratories, li'ort Belvoir, Virginia. The reactor core, 
containing highly enriched uranium (which contains a greater concentration of 
fissionable uranium-235 than natural uranium), is now being fabricated at the Atomic 
Energy Commission's National Laboratory, Tennessee. The plant is a prototype of 
"package• power reactors being developed for use at remote bases to eliminate the 
nee~ of transporting bulky conventional fuels. It will produce 2000 kws of 
electricity. 

NUCLEAR-POWERED GUIDED-MISSILE CRUISER NA.M~D LONG BEACH A new cruiser, scheduled for 
completion in late 1960, will bear the name LONG BEACH, the Navy announced recently. 
She will be the first ·surface ship to be armed with a •main battery• of Buided mis
siles and powered with a nuclear power plant. Her nuclear reactors will be con
structed by the Westinghouse Electric Corp • • and her main propulsion machinery by 
the West Lynn, Mass •• plant of G. E. The LONG BEACH will be a twin-screw ship 
capable of carrying, servicing, and firing the most advanced and effective guided 
missiles. 

CONTRACT AWARDS The following contracts have been awarded by the AIR FORCE: Glenn 
L. Martin Co., $13,995,100, for TM-61B Matador missile; Bendix Products division of 
Bendix Aviation Corp., $1,016,468, for brake assemblies, spare parts and data to be 
Produced at South Bend, Ind.; Cessna Aircraft Co., $4,500,000, for Boeing B-52; 
Grumman Aircraf t Engineer Corp., $9,743,522, for inspection and repairs to rescue 
plane , Albatross; Lear, Inc., $3,961,850, for automatic flight control systems, 
spare parts for Boeing KC-135 jet tanker-transport; Sperry Gyroscope Co ., 
$2~727,517, for APN-59 radar sets; General Electric's Light Military Electronic 
Equipment Department, $20 million, for production of airborne electronic counter
measures equipment; General Electric Co.'s Evendale, Ohio plant, $53 ,141,557, for 
Produation of J-79 jet engines; General Precision Laboratory Inc., :.::! contracts 
totaling $4 million. for manufacture of electronic control amplifiers and research 
and develqpment work on advanced airborne navigation systems . NAVY contracts 
awarded include: Westinghouse Electric Corp., $8,170,060, to manufacture main steam 
Propulsion machinery for a planned nuclear-powered aircraft carrier; Mack Elec
~ronics Devices, Inc., $2,335, 328, receiver-transmitter electronic equipment; 
~~lldix Aviation Corp., $1,985,802, to modify the brakes on F-100 Sabre aircraft; 
~ ,810,144 for brake parts for B-25 and B-26 , airc~aft; General Electric Co., 
Sl,83? ,962 f or electronic test equipment; Northern Ordnance, Inc., 2 contracts 
~~ta010ing $9,.500,000. "'tor armament for guided missile ships; General Electric Co., 

• 0,000, nuclear cruiser machinery, (continued) 
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SOLID STATE 
PHYSICS 

MISSILE SYSTEMS 
A ND COMPONENTS 

If you' re looking for development and production experience in 

MILITARY ELECTRONICS •. . 

.. . if you 're looking for reliability of design, production and 
delivery ... look lO Mocorola. Communicacions, radar, guidance 
sysccms-in all che fields symbolized here-Mocorola has 
major experience, backed by che colleccive abilicies of its large, 
seasoned engineering and scientific scaffs. 

H ere is rhe organiznrion devored exc/u;h•ely co elecrronics-wich a 
broad background in designing specialized components such as 
eleccro-mechanical filcers, cransiscors, and in using placed circuicry, 
modules and encapsulared componenrs. Mororoln-fully 
qualified co develop and produce che mosc complex eleccrooic syscems. 

For more informarion, or :i prospectus of complece qualific:icions 
and experience, wrire Mocorola today. 

Po1itiom open 10 qualified Engineers and Phy1ici11J 

MOTOROLA 
fljllLITAltY UECTltO NIC S OIVltSION 2710 N. Clybourn Ave., Chicago, Ill. 

Other fecllilles; PhoeniA, Arizona and Riverside, California 
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SIGNAL-GRAM------

NAVY SHIPS HAVE LEFT ANTARCTIC FOR HOME BASES Deep Freeze II units in the antarctic 
recently teemed with activity as the ships and men of TF-43 prepared for departure 
on their homeward journey from the south polar region. A 100-percent effective 
air-drop of 10 tons of supplies and equipment was made Feb. 15, 1957, to the IGY 
party stationed at the South Pole by C-124's. Four dozen fresh eggs landed without 
a crack. The wintering-over parties, well quartered, provisioned and possessing the 
latest in modern scientific equipment, have turned to the tasks of living and con
ducting research for the International Geophysical Year. All are volunteers and 
cut off from the outside world by everything but radio. 

CREVASSE DETECTOR Army Engineers have developed a device that locates crevasses 
~the constant fear of expeditionary forces in Arctic and Antarctic regions. 
The unit creates a low frequency electromagnetic field which is distorted by the 
presence of a crevasse. Basically, the device consists of 4 •electrodes• placed at 
20-foot intervals on disc-shaped sleds and towed by an over-snow vehicle called the 
Weasel. When the search-head reaches a crevasse, the dielectric difference in the 
air in the crevasse and the surrounding area causes a rtoticeable change in the meter 
recording. 

NEWBURY MADE HEAD OF NEW OFFICE Announcement has been made of the combination of the 
Offices of Assistant Secretary of Defense for Research and Development and Assistant 
Secretary of Defense for Engineering. The Honorable Frank D. Newbury, principal 
speaker at the Industrial Luncheon of the AFCEA May Convention, has been named to 
fill the new position designated as Assistant Secretary of Defense for Research and 
Engineering. This combination of the two units is designed to strengthen the u. s. 
defense technical effort . 

- INDUSTRY -
SUPERSONIC MISSILES FOR SUBMARINES The l'lrestone Tire i Rubber Co. has undertaken 
a program to design, build, test and install a guided missile launching system for 
U. S. Navy submarines. The launching system is for the Regulus, the 30-foot long, 
seven-ton, surface-to-surface, jet-powered missile which is capable of carrying an 
atomic warhead. Company experts believe that this new launching system will extend 
the Bavy•s submarine capabilities into the realm of supersonic missiles of tre
mendous strategic importance. 

AH EYE THAT HEARS An •eye• that •hears• quick as a wink is now being used to detect 
and eliminate interference in the radar, communication and navigation systems of 
newly-built jet fighter-bombers. The new device, a •radio frequency spectroscope,• 
•as developed at Republic Aviation Corporation, and it reduces to half a day the 
three or more days it has taken to check aircraft electronic equipment on the pro
duction line. This check is to make certain that a pilot will be able to hear bis 
radio clearly or that there is no electrical interference with the operation of his 
radar equipment. Basically, it is a hypersensitive radio set that is plugged into 
an aircraft's antenna. When an unwanted sound is detected, the set immediately 
changes it into a wavering line that can be seen on the glass •eye• of the listening 
device. Company electronic experts are then able to determine the source of the 
interference and eliminate it before the ship is rel eased to the Air Force. 

CHANNEL GUARD In the mobile radio field, General Electric Co. has annowiced a new tone 
squelch system designed to relieve two way radio users of the necessity of listening 
to transmissions of other operators sharing the same channel. It embodies a double
barrelled approach which combines the advantages of both tone squelch and conven
tional noise squelch. Channel Guard imposes continuous tone on normal squelch to 
assure a greater degree of privacy in communications than has been previously possi
ble, The system makes it possible for mobile radio users to turn a "deaf• ear to on
channel interference by locking out all signals except those from their own trans
mitters, which are tone-coded for positive recognition by receivers equipped with the 
new device. 

CLOSED-CIRCUIT TV SAVES TIME IN INDUSTRY A closed-circuit television camera, twioe 
the size of a cigar box, is helping to relieve the critical shortage of skilled 
technicians and to reduce development time of jet engine control systems at the 
General Electric Company's Flight Propulsion Laboratory Department, Syracuse, N. Y. 
The TV camera, strategically placed in a controls laboratory, picks up hydraulic
control test data emanating from a computer and immediately pipes it via coaxial 
cable to an equipment testing engineer some 200 feet distant in another laboratory. 
The information is received on a monitor similar in appearance to a home TV re
ceiver. G-E test engineers say the new method eliminates the need for two-way phone 
COIDIDUnications formerly required. (continued) 
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Hoffman Beacon Simulator bench tests 
TACAN-VORTAC for all-weather flylng safety 

The Hoffman-developed HLl-103 Beacon Simulator provides a sure, safe way to 
ground test airborne TACAN-and the TACAN portion of VORTAC. 

It duplicates the functions of a T ACAN Land Beacon (AN/URN-3) and tests 
airborne units (AN/ ARN-21) for azimuth from 0 to 360° with a ±0.2° accuracy 

or better, and range from 0 to 200 nautical miles with a ± 0.1 mile accuracy or better. 
The Hoffman Beacon Simulator also tests the AN/ ARN-21 at instrument airspeed 

from 0 to 1 SOO knots, land beacon identity tone and decoding functions-even 
simulates adverse weather conditions to assure complete operational reliability. 

Hoffman TACAN-VORTAC test instruments, now used by the military services, are 
also available to aircraft manufacturers, commercial airlines and service operators 

to provide a vital, extra measure of ftying safety for air navigation equipment 
from the ground up. Additional information will be promptly sent upon request. 

Hoffm•n HL1·103 slmul•tes the functions of 
TACAN land Beacons. Photo sllows 135 cps and 
15 cps pulse burst detail. Phue rel1tlonslllp1 
Indicate surface bucon 11 due east of aircraft. 
Comparison of Input settln11 with TACAH dial 
readl111s determines ope"tlonal accuracy. 

P'HY81018T8 • •L•CTRONIC8 ANO 
•L•CTRO·M•CHANICAL •NOtN••R8 

Slcnlfleant developments at Hoff11111n In the fields 
of TACAN, VORTAC, advanced navl11t1on techniques, 
Vll, HF, VHF, UHF, forward scatter and 
tropospheric communications and advanced [CM 

HOFFMAN HLl·103 
BEACON SIMULATOR 11 

llllve created Important positions tor physicists 

Offllla n and enclnffrs of hl&h calibre. Please address 
----- Inquiries to Vltlt-Presldtnt of EnclnMrln1. 

LABORATORIES, INC. 
A SUllSll>LUY OP HOPPM•N a..BCTlONICI COIP. 

3761 South Hill Street• Los Angeles 7, California 
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CNALCRAM------
EW 'RADIOMARINE' RADAR FOR PASSENGER LINERS A high-definition •Radiomarine• radar 
rstem, recently developed by RCA, has been purchased and installed aboard passenger 
lners SS Independence and SS Constitution, to complement RCA •Radiomarine• radar 
;iuipment already on the two ships. The new radar provides six ranges, from one 
ile to 40 miles, and produces sharp clear pictures of ocean activity on a 16-inch 
iruneter, cathode-ray indicator scope. The nev type 12-foot, low-wind-resistance 
lotted antenna makes possible a narrow beam width of only .65 degrees, providing 
xtremely sharp bearing resolution for navigation in congested waters. 

gsTERN UNION INSTALLS TICKETFAX The first Ticketfax system in New York has been 
astalled ror the Pennsylvania Railroad at Pennsylvania Station, serving New York, 
renton, Newark and Philadelphia. Ticketfax flashes Pullman and reserved-seat coach 
ickets in facsimile •picture• form in seconds, from the ticket bureau to customers 
t the counters of railroad stations. Now it is possible also for railroad cus
omers in the New York area to obtain tickets and reservations by direct facsimile 
ransmission from Pennsylvania Station without leaving their offices, Questions 
bout train departure and arrival times , connections and other travel problems also 
low over the facsimile system between the railroad and its customers. 

AYTHEON SUPER-SLEUTH Guided missiles, radars and other defense weapons will be 
1ore reliable in action because of a super-sleuth with x-ray vision now used by 
~ytheon Manufacturing Co. to check special electron tubes going into these devices. 
~e sleuth photographs up to 18,000 subminiature tubes per day and ferrets out flaws 
1idden from the human eye which some day may cause that tube and the weapon using it 
:o fail. It probes each midget tube from three different angles, revealing its 
innermost structural secrets . The x-rays peer through the tube's 30 or more deli
:ate parts cramped into a space only one inch long and a quarter-inch round. 

MCTRONIC SYSTEMS IN TELEPHONES Laboratoire Central de· Telecommunications, the 
French research associate of International Telephone and Telegraph Corp., has 
recently developed and made practical fully-electronic automatic switching equip
ment, and a 20-line exchange for the French Navy. In the equipment, the automatic 
interconnection among 20 subscribers, and the supply of tones and ringing equipment, 
are carried out by static electronic componen~s; all mechanical movements and 
metallic contacts are eliminated, and are replaced by magnetic cores that can assume 
two different conditions, which allow or impede the flow of electrons through semi
conductor elements. 

'AMPLITRoN• TUBE BEEFS UP RADARS Military secrecy has been lifted from a new elec
tron tube called an "amplitron. • Developed by the Raytheon Mfg. Co., Waltham, 
~ss., the new tube effectively •beefs up• the radar's performance by amplifying or 
boosting the energy output of the basic signal as much as 8 to 14 times. When added 
to the air traffic control radars now being built by Raytheon for the Civil Aero
nautics Administration, the effective range of these sets will be increased from 200 
miles to about 350. The tube is extremely valuable for use against enemy electronic 
jamming and as a navigational aid for military and commercial aviation. 

SPERRY TO PRODUCE DEVICES FOR OUTER-SPACE High-precision missile devices, instru
mental in harnessing the tremendous energy released by the new •exotic• fuels, will 
be developed and produced by Sperry Gyroscope Company's Air A.rmaiuent Division. 
Currently used as guided missile propellants, such solid and liquid fuels hold great 
promise for tiny, self-driven, precision instruments. Solid propellants are non
radioactive and basically stable when used in such instruments and may be safely 
machined, drilled and handled. If ignited with a match under room conditions, they 
will burn li~e a cigarette; when fired in a suitably enclosed container, enormous 
amounts of energy can be obtained lnstantly. 

N1i1I RCA RADAR DEVELOPMENT A new instrumentation radar system which for the first 
time makes possible direct calibration and immediate evaluation of the performance 
and behavior pattern of guided missiles has been developed by Radio Corporation of 
America. It is capable of tracking with accuracy over extended ranges, in darkness, 
through clouds, and under any atmospheric conditions, to yield data that can be 
reduced almost instantly to final form. 

!fil)USTRY ADVISORY CONFERENCE The Mayflower Hotel, Washington, D. C., was recently 
the scene of the Industry Advisory Conference on Electronic Information. Lynn J. 
Bartlett, Jr., president of Information for Industry and sponsor of the Conference, 
~llmzllarized its action and decisions. Other major subjects discussed included the 

0rmat and content of IFI's 1956 Uniterm Service to U.S. Electronics Patents, the 
Possible expansion of the new edition to cover proceedings and activities of pro
~e~sional electronics and related societies, and the desirability of back-indexing 
• • Electronics Patents issued during 1950-1954. (continued) 
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EARLY TELETYPEWRITER TELETYPE MODEL 28 PRINTER 

50 years that ehan~ed the picture 

The need for a reliable printing telegraph instrument that would provide 
a typed record of the message for both sender and receiver brought 
the company now known as the Teletype Corporation into the picture 
in 1907. From the halting pedormance of the original page printer 
to the smooth 100 words per minute of today's precision equipment 
has been a major step in commwiications. 

But today Teletype equipment is often far more than a 
communication instrument. It is a basic element in production 
control systems ... its ability to transmit and reproduce text 
and punched tape is harnessed to office automation ... it provides 
a "conveyor system" for channeling complex raw data to a 
computing center thousands of miles away -
and getting the answers back in a twinkling. 

Indeed, Teletype machines have made many of the dreams 
of 1907 a daily part of today's business world. And 
the horizons widen daily as new dreams occupy 
our engineers and keep our laboratories humming. 

If you would like a copy of our booklet, "The ABC's 
of Teletype Equipment," write to Teletype Corporation, 
Dept. S-4, 4100 Fullerton Ave., Chicago 39, Illinois. 

----1.957~~~~~ 
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1NEL DONKIN JOINS PAGE Page Communications Engineers, Inc. has announced the 
1intment of Colonel Forrest w. Donkin, USAF, formerly Deputy Commander of the 
r A1rways Communications System (AACS), as Vice President and Director of Opera
as, Western Division. The firm's Operations Department has been expanded into 
.em and Western Divisions. The Western Division covers all PCE projects in the 
.tic and Asian areas. Colonel Donkin is an All'CEA member. 

POST FOR FREEMAN James M. Freeman, NeYs Service Manager for American Telephone 
Te1egraph Co. in Washington, has been appointed Assistant Vice-President, Public 
ations, of the Michigan Bell Telephone Co. in Detroit. Mr. Freeman took up his 
assignment in March. He is succeeded by Philip D. Taylor, formerly Assistant 
t-President, Public Relations at Indiana Bell. 

POSITION FOR GENERAL COLLINS Appointment ot General Samuel Pickens (Pick) 
Lins as Manager, Operations of Army and Non-Military Services, Government Service 
u-tment, RCA Service Co., Inc., was ann1unced recently. General Collins, who 
lred in 1956, has an extensive background in communications. He received his 
~t amateur radio •ham• license in 1920, and much of his Army service was spent in 
lous Signal Corps activities. At the time of his retirement, he was serving as 
&f of' the Army Security Agency. He is a graduate of the United States Military 
tlemy. Class of 1926, and a member of the AJ'CEA. 

! APPOINTMENT FOR EWING Dr. Douglas H. Ewing, Vice-President , RCA Laboratories, 
i been named Vice-President, Research and Engineering, of the Radio Corporation of 
jrica. Dr. Ewing will be responsible in his new position for RCA's laboratories 
) engineering services and will have his headquarters at the David Sarnoff Re
'ch Center, Princeton, New Jersey. Dr. Ewing joined RCA in 1945 as manager of 
1 Te1eran Engineering Section of the RCA Victor Division. From 1949 to 1951, he 
i granted a leave of absence from the company to serve on the Air Navigation 
~lopment Board in Washington. Returning in 1951, he became Director of Research 
~ices of the RCA Laboratories. Subsequently he served as Director of the Physi-
1 and Chemical Research Laboratory and as Administrative Director, RCA Labora
•ies, \Ultil his appointment as Vice-President of those labortories in 1955. He is 
iember of the AFCEA. 

- GENERAL 
.FFIC CONTROL Effective use of closed-circuit television in traffic control may 
the answer to choking traffic problems now faced by most American cities. This 
the way such a system could be coordinated from a centralized traffic-control 

~eau as described recently by a G-E electronics expert: Closed circuit TV cameras 
lld be strategically located along busy cross-city intersections and each camera 
1ld be focused on a system of mirrors at the intersection. The mirrors, in turn, 
lid afford a view of traffic flow from all four directions of the intersection. 
a system of measured stadia or graduated marks on each mirror, the distance of 
effic from the mirror could be calculated. A traffic coordinator, seated in front 
a bank of television monitors at a central traffic bureau, could thus view 

affic conditions at any number of intersections. 

GH SPEED PHENOMENA DEVICES What would happen if a meteor struck a guided missile 
· an airplane traveling in the upper atmosphere? A device that will enable the Air 
~ce to study this and other high-speed phenomena is being investigated by sci
~1sts at Armour Research Foundation of Illinois Institute of Technology. The Air 
1rce Office of Scientific Research h~s contracted the Foundation to investigate the 
~lication of electromagnetic principles to the design of a high velocity linear 
:celerator. 

:LI, TO AID EDUCATION Aimed at easing the shortage of technical and scientific 
irsonnel. in the u. s., Senator Warren Magnuson (D., Wash. ) has introduced a measure 
lich would set up a $250 million revolving fund against which young men and women 
tanning careers in engineering, science, teaching and medicine, could borrow up to 
750 a year or $5,000 for an entire college career. 

lTIONAL CONFERENCE ON AERONAUTICAL ELECTRONICS Dayton, Ohio, will be the scene, on 
~ 13, 14, 15, 1957, of the Ninth Annual National Conference on Aeronautical Elec
ron1cs, which will be co-sponsored by the Institute of Radio Engineers, Dayton 
~pter. The keynote is •ELECTRONICS, the Key to Aviation's Future,• and Paper 
1.ltoriums will be held about such subjects as Navigation, Communication, Electronic 
quipment and Environment, in which everyone may participate. Principals in a 
orum on the subject of •New Ideas in Airborne Electronics• will be H. Leslie Hoff
~. president of Hoffman Electronics, and RAdm. Rawson E. Bennett, Chief of Naval 
.esea.rch. 
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A Reunion * 
* 

And An Award 
* 

The l'cfctan Wirc/1•ss ()p,·rnton; : lssot'iatio11 presents the .-lr11u1d 

Forces Ct1111t111111icalifJl1s and /:'/, ·ctr011ics .-lssocialiou a11 au.•ard 
for /1•11 y1•ars of seri·ice i11 the Co1111111111icati1111s-l:'l1•cfro11ics fit>ld. 

The presentation of the Lee De Forest Commemordiv11 Plaque was 
made by Mr. William MeGonigle (right). Pr111iden~ of the VWOA. 
On the left is Briq. General David Sarnoff, Chairmen of the Board 
of Directors, RCA, who was a 9ues~ speaker et the banquet. George 
W. Beiley, former National President of the AFCEA, received the 

award for the AFCEA. 

ON fERRUARY 21, 1957, THE VETERAN Wiitf.LF.SS 
Operators Association assembled in New York and united 
in celebrating !he thirty-second anniversary of their 
founding. Mr. William McGonigle, president of VWOA 
and toastmaster for the occasion1 arranged for a social 
event long to he remembered. 

1t is interesting to note that the purpo~e of the VWOA 
is to foster and extend an "esprit de corps" among wire
less operators. It promotes a fraternal and comradely 
sentiment among its members and recognizes meritorious 
service renderecf by wireless operators on land, at sea, or 
in the air, by the erection o f memorials and by !he be
stowal of testimonials, medals, scholarships, or other 
suitable awards. Also, the VWOA functions to acquaint 
the public with the wo rk. traditions and ideals of wireless 
operators, and to p1·rf ' " ·· 0 nd , enrnuraµe an y other purely 
fraternal activitit'." ·l 1'f11l t•i the wirele~s pro· 
fession . 
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Since the inception o f this organization, awards ha,·e 
been made to the most deserving based on achievemt>nl. 
code proficiency, commemoration, history, honor, merit. 
pioneering, service and valor. 

Since the very beg inning of the Armed Forces Com
munications end Electronics Association, we have ht· 
lieved that the overall principle ·of inseparability of the 
ci,·ilian-mililary team would be the es.<:.ential corner~tone 
in our efforts to build for the economic future and tht 
military strength of our United States. 

1 n this age of prolonged international tension, social 
revolution and industrial revolution, struggle for poim 
and leadership may be long and costly but well worth the 
eHort if we are to fulfill our national objectives of peace 
on earth without damage to our American way of life. 
Therefore, the cementing and promotion of the civilian· 
military team concept becomes ever increasingly meaninf
ful. The AFCEA, since its foundation in 1946, lw 
through its magazine, S IGNAL, consistently covered tht 
technological advances, new developments, and require· 
ments in the fields of communications, electronics and 
photography. By so doing, SIGNAL has been the contact 
between, and a strong supporter of, our industrial and 
military establishments. 

Being a patriotic, scientific and non-political organiza· 
tion, it hes bridged the gap for information- infonna· 
tion which has been beneficial to our industrial develor· 
ment and economic growth and to the strengthening of 
our national security. 

Recognition for Serf1ice 

In recognition of the part which the AFCEA ha' 
played in keeping with the above-mentioned obj~tn't. 

the Veteran Wireless Operators Association, in conjunc· 
lion with its :32nd Annual Dinner Cruise, Hotel Sheraton· 
Asto r. ~ew Yo rk, on Thursday, February 21, 1957, pn:· 
srnled the Association with a plaque. The presentati1•r. 
was made hy Mr. William J. McGo nigle, Presidenl ir. 
ackno wledi:ement (l f a decade o f meritorious service in tll• 
fi elds of communications and electronic~. Mr. Geo~• 
\V. Bailey, a past Nat ional President of AFCEA and • 
memher of its Executive Committee. received the plaque 
in the ah:;ence o f Colonel P ercy G. Black, National Pre!i-
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Honored guests at the 32nd Annual Veteran Wirelen Operators Association Dinner held at the Sheraton-Astor ere: {Seated) Col. W. J, 
Baird, Editor, SIGNAL; Raymond F. Guy, National Broadc:asting Co.; Charles A. Rice, United Elec:tronics Co.; E. H. Rien•e, Capitol Radio 
Engineering Institute; Maj. Gen. James D. O'Connell, Chi~ Signal Officer, U. S. Army; Brig. Gen. David Sarnoff, Chairman of the Board of 
RCA, who rec:eived the first LH De Fore.t Gold Medal ; William J. Mc:Gonigle, N. Y. Telephone Co., and George W. Bailey, Executive 
S.cratary, lnstihlte of Radio Engineers. {Standing): Thompson H. Mitc:hell , RCA Communic:etions, Inc.; Maj. Gen. Robert E. Condon, Dirac:tor 
of N. Y. Civil Defense: H. T. Hylkema, Radio Holland, Amsterdam: E. N. Pickerill , RCA (retired): A. J . Costigan, RCA Communications, 
Inc.; Captain Lawver, 3rd Nevel District, N. Y.; Thomu P. Seward, 3d, Malverne, N. Y. high 1chool student who wu presented with the first 

lee De ForMt Schol1mhip; Emery H. L~e. Federal Communications Commiuion and J. R. Poppele, Voice of America. 

l~nt n( rhc \rnicd Foret"' Cumniunicatinn"'- an1l Elee· 
oni•~ \ .... ,wiuliun. \~hu 1\11.., un.1lih· tu <1lll'IHI hw·au ·e uf 

lliirhlighlinj:? the OH'nh 11! tlw C\C'11in11. 1~0-. an 11dflr1''" 
L1 Ur. l.t't< n~ Fort'st. affec·lio11at<'h krw1H1 u~ .. Dur'' 1,, 
1i lllllll\ (1 ii:nd-.. flr. Oe f'ort'~I t<pul.t• rrn111 Culirurniu 

ul hii. mt: .... agc was r"l1.t}'t·rl owr lnt1~·li11e-. In llw h1111· 
IJU1•l l1all wlwrt' the ;wllll'rin~ of 1hn·1• l111111lri·1l 111e111her.., 
vf 1!11~ \ \\ 01\ li ~te1wd 11ltt>11ti1•'l) anrl <lf'pluutl1·d hi" <;li111· 
ularing adilrc .... luuJh. \111011~ llw 1111111) in-.piring re· 
uar'L,,, 111;11!1 "' Dr. De Fort'"t 1H1 ... I ht• foll1111 inµ I 1 ihutc 
In the· \mwcl f'o11·1•::. Cnmmuni1·alio11.., (Incl rlerlronir.., 
~·-•1riu tion: 

"I "illt1!1• tlu· \11wri1•a 11 \1 nw,I Fun•t•" ,lfo11l. nflu,11. 
and in the nit. fur hri11µ:i111-! ;1li11ut tht' rn1•i1I clt•vl'lop· 
llll'nl of the d1·ctrn11in. indu~ln ; from 11 .. r·ru<le'<l ht'
J?innin!!' of \dn·JI'.," lt1 lh1• 1111111..ru 111iriwl1·~ of r:i<lar. 
•onar. amJ guidt•cl mi ..... il('•, 

"I t j .. tlwrcfnlt' m~ pridt~ u1ul plea..,u1t- to l.111J11 that 
Ilic \ t'ln.111 \Vi rel•·'"'-" Op1·1nlnr,.. \ &o.'<0t•ia li11n i.; pr<."•enl· 
mg n Lei• De Fon:::-l Co1111111•11111rathC' i\w1ml tu the 
/\ruwJ f'c11 cc:. Conunun icationio a nil l ~l1·1·t 111nks 1\ ssc1-

:•ig. Gen. David Sarnoff receivH the first Lee De Forest Gold Medal 
rem William ~cGonigle es Maj. Gen. James O'Connell looks on. 
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ciation. I can wish you no greater honor than that 
AFCEA continues to expand, to keep apace with the 
almost inconceivable progress of the Art, the Service, 
and the Industry known today as 'Electronics.'" 

Other Pre•entatwna 

Another hig hlight o f the evening was a down-to-earth 
talk given by General David Sarnoff, past National 
President and a present Director of AFCEA, and the 
presentation to him by president McGonig le of the first 
Lee De Forest Gold Medal. The award was made for 
SO years of outstanding accomplishments and service 
in the fields of wireless, communications, and electronics. 
Also honored at the dinner were Major General James 
D. O'Connell, Chief Signal Officer of the Army and Rear 
Admiral H. C. Bruton, Director of Naval Communica
tions. Both of these distinguished military leaders re
ceived certificates awarding them honorary membership 
in the VWOA. Other members of the AFCEA who have 
been honored in the past and both of whom are past 
presidents were George W. Bailey and Rear Admiral 
Joseph R. Redman USN, ( Ret. ). 

Major General James D. O'Connell i1 awarded · an honorary certifi. 
cete for membenhip in VWOA by President William J , McGonigle. 
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Mobilization Readiness 
1957 

by Paul A. Longo 
Chief, Plannin1 Division 

New York Chemical Procurement District 
U.S. Army 

Tur. CURRENT WORLD SITUATION 

necessit&tes the maintenance of a 
strong U.S. Military Force consistent 
with our national economy. Thus, 
military preparedne&s must include 
industrial readiness as an integral 
part of defense mobilization. 

The United States Government has 
developed a mobilization plan which 
establishes the industrial base and 
furnishes logistic support for the op
erational readiness of the Army, 
Navy, and Air Force. The Govern• 
ment wartime organization and nee· 
essary controls have been predeter· 
mined and are in standby for im· 
mediate implementation. Proclama· 
lions have been written: The Nation 
could be under control within twenty· 
four hours if total war should break 
out. This will insure the most effec
tive use of the Nation's resources 
geared to a wartime economy. The 
Office of Defense Mobilization, the 
top Government Agency responsible 
for this phase of the Planning Pro· 
gram, has promulgated the necessary 
wartime controls. 

Standby legislation is in the books 
ready to be invoked incident to any 
emergency. For example, the De
fense Production Act provides the 
legislative authority for the applica
tion of priorities and allocation pow
ers. Civilian control agencies are in 
being which can readily be expanded 
to cope with increased wartime pro
curement. 

Vltimaae Objectfoe 

The ultimate objective of today's 
plan is to have sufficient material in 
stock and provide immediate produc· 
tion from tooled-up facilities or 
arsenals to support a major conflict 
in the first stages of war. To produce 
the weapons of war, roughly fifty.five 
percent of the national economy will 

Z2 

have to be diverted from civilian to 
military production on M-Day. 

The military planning program of 
today is dynamic. It must keep pace 
with the changing concepts of war 
and the rapid advances in technology 
and design. Hence the planning, of 
necessity, is directly concerned with 
the operational plant and product 
level. 

Three E .. enlial Element. 

Practical production engineering is 
applied to assure a realistic indus· 
trial base to the Services. For exam· 
pie, three essential elements must be 
taken into account: l) production, 
2) inspection, 3) packaging and 
preservation. Concentration in any 
one of these fields without considef· 
ing the other two can be disastrous. 
Production may satisfy reguirements, 
but if quality is sacrificed for quan· 
tity the items may be useless to the 
troops in the field. For example, con· 
sider the waste of human and ma· 
terial resources that are sacrificed if 
the items produced do not function 
because of sub-standard quality. 
When the element of inspection is 
overlooked or subordinated, the 
enemy finds itself with an unexpected 
ally. Such was the situation in World 
War II when in the Pacific our tor• 
pedoes failed to explode time and 
time again. 

Consider, also, the waste of ma· 
terials and dollar losses when the end 
product, although complying with 
specification requirements and in
spection standards, is destroyed or 
deteriorated due to faulty packaging 
or inferior preservation. The cost to 
the United States during World War 
II ran into the millions of dollars, 
particularly in the Pacific Theatre. 
Therefore, production, inspection, 

and packaging must be considered w: 
integral parts of the production plan. 
Planning military production musl 
be practical and realistic and it must 
parallel industry planning for com· 
mercial production. To do th.is, a 
detailed technical review is made of 
the drawings and specifications for 
items to be produced. These must be 
completely definitive to be adequate 
for mass production. The technical 
review establishes the tooling require· 
ments for the job to be done. 

In computing the manufacturinl! 
rate, the lead time necessary to get 
into production is a primary consid· 
eration. The production losses re
sulting from uncoordinated lead time 
cause materiel deficits during the 
critical first year of war. Since the 
time-scheduling of requirements i~ 
congruent with the war plans of the 
Joint Chiefs of Sta1i, the lead time 
production losses cannot be made up. 
Therefore, aggressive production 
planning must be continued. Machin
ery is set in motion for action by the 
Military Services to minimize or 
eliminate the production deficits. 

A.,enu~ For MUitary Planning 

What avenues are open to the mili
tary planner to eliminate critical 
shortages? There are several, and 
each is based upon the specific cause 
for ths loss in time. For example, a 
facility would not be expected to ha,·e 
on hand special tooling peculiar to 
tbe manufacture of a mechanized 
flamethrower. This tooling would 
consume approximately 12 months 
of valuable time to fabricate during 
an emergency. The Service, there· 
fore, must acquire these tools and 
place them in Long term storage al 
an arsenal or the facility designated 
for the manufacture of the end item. 

(Conri~ed o~ page 24) 
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The name "Hyrel" heralds a com
plete new line of Sprague Capacitors 
conforming to the most rigorous set 
of capacitor specifications ever writ
ten. Techniques, materials, and 
processes combine to make it the 
most reliable paper capacitor pos
sible within the present state of the 
art. After two years of exhaustive 
pilot runs, these high reliability units 
are in high volume production now. 

In missiles, jets, warning net-
works, computers, controls .. . 
wherever reliability is important .. . 
Hyrel Q capacitors find scores of 
applications. A glance at Sprague 
Specification PV-100 tells you why. 

1119~~":-:-:---- It's far above and beyond commer
cial or present MIL military levels 
... and it calls for outstanding per
formance under high g shock, vibra
tion, humidity, immersion, as well 
as under accelerated life test. Com
plete facilities for making every test 
called for have been installed in a 
special plant area in which Hyrel Q 
capacitors are manufactured by spe
cially selected personnel. 

The first Hyre) Q capacitors
Type 195P-are subminiature 
metal-clad paper units hermetica1ly 
sealed with compression-type glass
to-m etal so lder-seal terminals. 
Available in both conventional tub
ular and screw-neck mounting styles, 
all are Vitamin Q impregnated and 
designed for operation from -55°C 
to +125°C. Voltage ratings of 200, 
300, 400, and 600 VDC are standard. 

Complete technical information 
is provided in Engineering Bulletin 
2900and Specification PV-100. Both 
are available on letterhead request 
to the Technical Literature Section, 
Sprague Electric Company, 287 
Marshall St., North Adams, Mass. 

SPRAGUE " 
the t rademark of reliobi/ify 

CAPACITORS• RESISTORS• MAGNETIC COMPONENTS • TRANSISTORS~ INTERFERENCE 

FitTEtS •HIGH TEMPERATURE MAGNET W I RE • PULSE NETWORKS• PRINTED CIRCUITS 
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(ConJinutd from pqe 22) 

Obviously, having these tools in re
serve eliminates this element of de
lay and permits production during 
the early quarters of the first year 
after M-Day. 

When a current production job is 
completed, the tools and equipment 
may be either stored and maintained 
at the producing facility under con· 
tractual arrangements with the Gov
ernment or placed in Government 
storage. It is more desirable to re
tain tooled-up integrated production 
Hnes under power if possible. These 
lines may include special tooling, in· 
spedion gauges and long lead time 
production equipment. Thia, of 
course, i& expensive. With the em· 
phasis on practical economy, only in 
cases of the very highest priority can 
the maintenance of production lines 
under power be justified. 

Efiec11 of T echnowgical 
Ad11ance1 

Production planners recognize tech
nological advances being made in in· 
duatry and consider the efiecl6 upon 
machine tools in the military reserve. 
To avoid stagnation characteristic of 
inactive facilities, the planners con
sider changes in techniques and pro
duction procesees as they affect this 
tooling. For example, great strides 
are being made in the field of auto
mation. The adaptation of an auto· 
matic production system can obsolete 
existing production lines in storage. 
Therefore, critical reviews are being 
made of the equipment in the mili
tary re::erve. Only that equipment 
of the quality and capacity desired 
is to be retained. The retention of 
equipment is justified only by the 
return to the Government of immedi
ate production upon demand. The 
DepartJllent of Defense has taken 
this practical viewpoint into consider
ation and a new look is being given 
the Reserve Tool Program. 

To improve industrial production 
capabilities and to further minimize 
production losses caused by lead 
time, the industrial plant reserve pro· 
gram is a necessary adjunct to mo· 
bilization readiness. Although the 
Department of Defense places maxi
mum reliance upon American private 
industry for materiel, certain special· 
ized facilities were retained by the 
Army, Navy and Air Force. To ful· 
fill the United States and allied ma· 
teriel requirements procured by the 
Army during World War II, the Gov· 
ernment authorized over Sl0,000,· 
000,000 for expansion of industrial 
facilities. Most of the plants were de· 
clared surplus after World War II. 
Sixty complete, specialized industrial 

24 

plants were authorized to be retained 
after the war; the aggregate cost be· 
ing in excess of 82,300,000,000. 
Since World War IJ, additional plants 
were sponsored by the Services. For 
example, the Navy sponsored 221 
industrial plants; the total acquisition 
cost approaching $4,000,000,000. 
Eighty-six percent of these plantA 
were active and privately operated. 
These plants now form the nucleus of 
a ready production base for special· 
ized critical military items having 
little or no commercial counterpart. 

Production Plan11 

Whenever possible, plants were 
leased or sold to industry subject to 
recapture to minimize the mainte· 
nance cost to the Government. After 
World War JI, the cost was estimated 
for Army plants at approximately 
S25,000,000 annually to maintain the 
special purpose plants. However, 
maximum leasing of these facilities 
to industry has resulted in the re· 
duction of maintenance costs at an 
annual savings to the Government of 
approximately Sll,000,000. 

These plants will be ready for op· 
eration by the lessees as mobilization 
produceTS. M·Day production sched· 
ules will be arranged and many tech· 
nological details worked out with re· 
spect to plant rehabilitation or con· 
version. The combined assets of ma· 
chine tools and reserve plants will 
permit the U.S. military machine to 
function with a minimum loss of 
time. 

Another deterrent to early produc
tion is the lack of critical materials 
or components. Much time and loss 
of production bad resulted from the 
lack of advance planning in the field 
of materials allocation. Here again 
the Department of Defense has elimi· 
nated "Administrative Delays" to in· 
sure distribution of materials for 
ratable items. Unifonn policies and 
procedures for applying controlled 
materials allocations plans for imple
mentation on M-Day have been pre
pared by the Office of Defense Mo· 
bilization and the Department of De· 
fense. The materials allotment re· 
quests will he documented and proc· 
essed by the responsible Government 
authority to ascertain the ultimate 
allotments of required materials. 

With increased emphasis on new 
weapons and their impact on atra· 
tegic plans, mobilization require· 
ments for these weapons are corre
lated to existing technology and pro· 
duction capacity. These changes die· 
late revisions to mobilization plans. 
Similarly, changes in industrial tech· 
nology require a re-evaluation of pro· 

duction plans. Production methods 
must be re-explored for improved tech· 
niques and reduction in costs and 
critical materials affected. This is ac, 
complished by projects known as 
Industrial Preparedness Measure5, 
which are conducted by industry un· 
der contract with the Military Sen· 
ices. For example, contracts are let 
to investigate the application of ne~ 
or alternate materials. New tools or 
fabrication methods may be devel
oped or production procedures form· 
ulated. Chemical plants and pr~ 
may be redesigned to improve effi
ciency and reduce costs. 

To insure current production 
kno_w-how, educational production 
pro1ects are arranged with industry 
by contract. These are plant scale 
pilot orders designed to educate fa. 
cilities in new techniques applying 
new equipment or materials. 

The flexibjjjty of the mobilization 
plan permits its implementation for 
any type of war, whether it he short 
or long range. There are no admin· 
is~rative shac~es of rigidity which 
w1 U delay the implementation of the 
plan. 
. No longer are we lacking legisla· 

hve authority. The National Security 
Act of 1947 has been amended to ad
just to current situations. Standbr 
le~~lation can ~mplemented with 
minimum loss of time. Production 
plants and materials can readily be 
mobilized. Standby orders are a 
reality. 

Action on D-Day 
Since we have established a flexi

ble mobilization base to support any 
type of war, the plans can be invoked 
a~ any time. The competitive bid
d mg system, under full mobilization 
conditions, will not predominate the 
procurement program. Although 
price remains as a primary consid
eration under any procurement situa· 
!ion, it loses its position of supreme 
importance on M-Oay in relation to 
schedules of delivery of weapons to 
the troops engaged in active warfare. 

Today's planning has been blended 
with the vital ingredients consisting 
of "Plants and Products." Realism 
is constantly being injected into the 
program. Within the limitation of 
funds available to the Department of 
Defense and its Military Services, a 
dynamic planning program is in op
eration to assure and maintain a 
practical and ready mobilization pro· 
duction base. 

What remains on D-Day is action 
to put this forward progress into op· 
eration. This is a must lest we repeat 
the inadequacies of the past. 

.. . -· - · 
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remembers the man 

JOHN V. L HOOAN 
.. c.ipl•nl or 1h .. 

IU M0'(/111 or H0110f ,.,~ 

(UNI< J . UNGLlY, 
' "'lple1\I ol th• 

ltf l tlovflfon Awurcl, 1956 

•gNNl'flt l\IW'IGTOI'(. 
recipf•f't t of th. 

11'E lrebmo11 P01t, 10~. 

WIUUR S. HINMA N, Jt. 
to<lpl•~ • ol Int 

IRE Oiamon<I ,/\wur<I 19.56 

JACK l . UIPGU, 
rwclpl•nl of the 

IR.f fliompsan II word, I•~ 

for he is the creative 

force in a dynamic, 

growing industry! 

Earth satellites, FM, TV, radar, transistors, scatter 
propagation, solid state electronics point the way to the 
markets of tomorrow. In radio-electronics, the radio
engineer builds these markets as he builds idea upon 
idea. His ever widening knowledge makes this an indus
try of rapid obsolescence. P rogress is spelled in newness 
- printed circuits, computors with memory feed-back 
control, telemeters that reduce radio signals to under
standable data, completely automatic factories .. 

Radio-engineers have made radio-electronics a giant. 
This comparatively young field will reach a 12 billion 
dollar volume this year and promises, within half a 
decade, to rival the automotive field as our nation's 
largest industry! IRE always remembers the men re
sponsible for this growth. 

The Institute of Radio Engineers is a professional 
Society of 60,000 radio-electronic engineers devoted 
to the advancement of their field of specialization. 
Their official publication, Proceedings of the IRE, is 
concerned solely with these men and their accomplish
ments. And Proceedings of the IRE is the only engi
neering journal in the radio-electronic industry 
exclusively edited by and for radio-electronic engineers . 

• 
Yes, IRE remembers the man . . . then is it any wonder 
that the men remember IRE? Best way to get products 
remembered, if they are sold in the radio-electronics 
field, is through advertising in the pages of Proceedings 
of the IRE for . .. if you want to sell the radio industry, 
you've got to tell the radio engineer! 

INSTITUTE OF RADIO ENGINEERS 

Proceedings o• "l'he IRE 
Adv. Dept., 1475 Broodwoy, New York 36, New York 
Chicago • Cleveland • Son Francisco • Los Angeles •• 

2S 



SM ALL WORLD - The world of the diode ... the transistor ... the printed 
circuit ... the new magnetic and dielectric components- this world expands in sig
nificance as it shrinks in physical proportions. Popularly symbolized by the tinier
tban-ever hearing aid and the pocket radio, the new, small world of solid state 
circuitry is omnipresent. It safeguards our skies. It simplifies our living. It opens 
new doors to learning. 

Stewart-Warner Electronics has pioneered in the development of solid state cir
cuitry. Out of a manufacturing environment second to none, Stewart-Warner 
Electronics is mass-producing equipment containing solid state devices by the 
thousands of units. 

ltllltl;l;ll 

One of 160 plus-in modules for lh 
deek·aizeStewazt.Wamer Data Proc 
ening Unit. Modules employ 11<>1.ic 
atate circuitry to save apace aru: 
eliminate many vacuum tubes. 

Your problem of solid state circuit design and production techniques 
will be handled at Stewart-Warner Electronics with equal efficiency. 
H you are an engineer interested in advanced circuit development, 
write: Stewart-Warner Electronics, Dept. 15, 1300 North Kostner 
Avenue, Chicago 51, Illinois. 

m!] IUl1RllEll 
llli ;l ;l 1IU o Oivltlolt ol Sffwort-W_, CorporoM. 
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The Sunny Side 
by Robert F. Brady 

Chief Engineer for Communications Systems 
Office of the Chief Signal Officer 

Although known for its wartime accomplishments, the Signal 
Corps performs many activities which have their "sunny" side 
in peace·time application. Such an example is the ANGR Y-9. 

£1.SEWHERE YOU WILL READ OF 

j lhe Army Signal Corps as an agency 
ttith an unmatched record of activity 
in many of the sciences, primarily a.s 
·they relate to military purposes. But 

ny work in the sciences will have its 
peaceful applications as well. The 
Signal Corps' services in meteorology 

' preceded those of the U. S. Weather 
· Bureau. Its work in aeronautics dates 

back to the Wright brothers. It has 
won its "Oscar" in photography and 

I rrreived numerous other evidences of 
l recognition of its continuing excel· 

Jenee in this field. The Army Sig· 
. nal Corps ha.s pioneered many ad· 

r
anees in electro.nics, and these too 
ave their "sunny" side. 
Radio wave propagation research, 

adar and communications equip· 
ment development, electronic com· 
ponents work, cooperation in stand· 
ards and regulatory activities, and 
extensive operations and training 
missions in the field of electronics are 
among the many and varied e.ff orts of 
the Army Signal Corps. in the most 
rapidly advancing science of elec
~ronics. All of these activities are pay· 
in~ dividends for peaceful purposes. 

Oripm oJ the ".Angry-9" 

The history of our nation is one of 
Pfaceful endeavor. By comparison 
our years of warfare have been rela· 
lively few. It is logical then, to ex· 
pect our military agencies, to as great 
an extent as p08Sible, to contribute 
to our peacetime well-being. 

The story of one radio communi· 
cation set has, in addition to its pri· 

mary military aspects, certain exam· 
pies of the use of Army Signal Corps 
equipment in peaceful roles. 

Officially known as " Radio Set 
AN/GRC-9", this equipment has been 
dubbed the "ANGRY-9" by troops. 
Its story really started in 1942. 

Many will remember that we had 
the SCR-131, SCR-161 and SCR-171 
radio sets when the war started in 
1941. The SCR-284 was rushed into 
production to replace these three sets 
for general purpose field radio com
munications, with provisions for op· 
eration in a vehicle also. This was 
the so-called "short-wave" set, using 
part of the high frequency (HF) 
band. Miniaturization had not then 
had its effect, and the SCR-284 was 
not compact (to say the very least! ) . 

By mid-'42, when the initial attacks 
on our forces had been blunted, we in 
research and development began to 
receive requests for advanced type 
equipment- to be delivered in a few 
weeks' or months' time. Parachute 
troops, special missions, jungle war
fare and otber operations dictating 
r1ew tactics also required new equip
ment. 

Parachute battalions being organ· 
ized in 1942 required a long range 
radio set that could be dropped by 
parachute to provide them with 
communicatfons from their drop 
zone to base station. A development 
contract was given to The Rauland 
Corporation by the Signal Corps lab· 
oratories and work on a "Radio Set 
SCR-694,.( ) " was begun. It had 
to he a small and rugged se~ versa· 
tile in operation. The task was not 

an easy one at that time, with the 
components availahle and urgency 
needed. Were you to go hack and 
look over the shoulder of lhe design 
engineer, you would recognize the 
basic configuration of the AN/GRC-
9. Rauland had worked before with 
Signal Corps lah<>ratoty engineers 
in production and development of 
sets of similar nature, and that expe· 
rience contributed to the design of 
the SCR-694. The set got to the para
troops, and we heard stories such as 
that ah<>ut the one that dropped into 
a small river in Northern France 
during Operation Overlord and was 
not retrieved for two days, yet op· 
erated when set up. 

SCR-694'• on Special MU.ion 

Meanwhile, late in 1942, the First 
Special Service Force planned an op· 
eration that would use small tracked 
vehicles and require a radio set to 
fit in a restricted area in the vehicle. 
The development of the SCR-694 was 
progressing and the Rauland Corpo· 
ration undertook to produce the re
quired quantity of SCR-694's and a 
number of receivers alone (the SCR-
714) in a matter of weeks. Rauland's 
people worked closely with personnel 
of the First Special Service Force and 
the Signal Corps in meeting the spe· 
cia] requirements of the mission. And 
one of the special requirements was 
that the sets be painted all wkitel So, 
to distinguish these from later model!! 
to he furnished for regular troop use, 
they were identified as "SCR-694-
A Wu and ''SCR-714-AW''! The SCR-
694-A W was the first version of the 
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design that became the ANGRY-9. 
W aeD't it the famed ''Merrill's 

Marauders," under General Stilwell 
in Burma, that needed a set that could 
be packed through the jungle and 
communicate over hundreds of 
miles? Because the frequency range 
of the SCR-694 was limited to 3.8 to 
6.5 mes., a companion transmitter and 
receiver were hurriedly designed in 
the frequency band of 2.0 to 3.5 
mes., and both of these with a variety 
of accessory gear were produced and 
assembled under the nomenclature 
"Radio Set AN/TRC-2( ) ." This 
was in 1944, and the daddy of the 
ANGRY-9 had its first taste of the 
jungle. 

Need for Compact Radio Set 

The mounting evidence of need for 
a better, more compact and portable 
general purpose set of this type, with 
a sufficiently wide frequency band to 
enable communications in various 
parts of the world over short dis· 
tances and over extended distances by 
sky.wave under all ionospheric condi
tions, impelled the continuation of 
de,·elopment work by the Signal 
Corps with Rauland. A conference 
held on June 1, 1944, at the Labors· 
tories, set the stage for development 
of a replacement for the SCR-694 
and the AN/fRC-2. By the end of 
1944, the ANGRY-9 bad taken shape 
and production orders placed. The 
hand of 2.0 to 12.0 mes. was now 
covered in one case only an inch or 
two larger than the SCR-694; and 
greater versatility, especially in the 
antenna circuit, had been included. 

AdtJanced Dedgn and 
Adaptability 

Because of the stringent require
ments for and the demands made by 
troops whose tactics depended so 
largely upon communications, and 
because of the exceptional efforts of 
the engineers involved in the develop· 
ment work on the SCR-694 and the 
AN/ GRC-9, the ANGRY-9 was far 
in advance of the general state of the 
art when it was completed. So far 
advanced was its design that only 
with the advent of transistors and 
printed circuits did the d.esign en
gineers foresee the achievement of 
the very substantial improvements in 
physical or operational character· 
istics of the ANGRY-9. 

28 

That there is a continuing need for 
such equipment - despite the open
ing of new frontiers in the frequency 
spectrum, the enticements of frequen
cy modulation in the very high fre· 
quency (VHF) range where room for 
its bandwidth might be made, and 
the disadvantages from atmospheric 
noise and interference that plague the 
HF band- may be argued from the 
rest of the story--the part really 
about the ANGRY-9 itself. 

The "work clothes" of the AN
GRY-9 may be said to be the dust of 
deserts, the mud of swamps, the damp 
of jungles and the ice of polar areas. 
It has worn all with honor. 

Jn its prototype stage it was tested 
by: the Airborne Command, Moun· 
tain and Winter Warfare Board, In· 
fantry Board, Antiaircrah Board, 
Coast Artillery Board, Military Police 
Board, Landing Vehicle Board, U. S. 
Navy, Office of Strategic Services, 
and British Signals Research and De· 
velopment Establishment. It has been 
installed in jeeps, trucks, cargo car
riers and L VT's, carried by men and 
packed on animals. It will float. 

The ANGRY·9 is used extensively 
in the Army and the Marine Corps. 
It has been produced not only in the 
United States but also in France and 
lately in Germany, to equip the 
Armies of some of our NATO part
ners in defense. But it is not only in 
the military that the set has found 
favor. 

"Angry·9" in ReM?arch 

When preparations were being 
made in 1946 for the "Kon-Tiki" raft 
expedition across the South Pacific, 
a Norwegian Assistant Military At
tache inquired as to what Signal 
Corps radio communications equip· 
ment might be suitable for its pur
poses. The ANGRY -9 might have 
served, but it was not then ready to 
commence its non-military service. 
(Other Signal Corps equipment was 
taken on the raft-but that's another 
story.) 

Then, in 1947, the Signal Corps had 
an opportunity to support an expedi
tion by the University of California 
to the Union of South Africa for 
anthropological investigations, and 
among the several items of signal 
equipment furnished were two AN
GRY-9's for their communications 
from the camp to their base. 

-- ;"' .. .. . . . 
About 1949, another scienti1ic 

pedition which went by d · 
across ice to a northerly island · 
stayed during the summer, iso 
after the ice break-up, received 
ANGRY-9 for communications to : 
base 200 miles away. One of 
party returned to the Office of 
Chief Signal Officer to report 
ingly that it had bee.n out of 
munication only one day! 

Mountain climbers, too, 
wanted the ANGRY-9 for comm 
cations between the bases they estal~ 
lish on their routes to earth's high 
peaks. 

It has been on the South polar e 
peditions preparing the way for th 
work of scientists during the comin 
International Geophysical Year 
Agencies of Great Britain and Ne 
Zealand have sought out the A~ 
GRY-9 for their activities also in th 
south polar area during the I GY. 

And in December 1955, it was r 
ommended to University of Penn.e 
vania archeologists for use du · 
their program to reopen , from 
jungle of northern Guatemala, 
ancient Mayan city of TikaJ. 
ANGRY-9 may, at this time, have i 
antenna on a 1000 year old temple in 
that ancient city! 

The job of the ANGRY .9 is to pro
vide communications. For some ten 
years now, it has carried the \'Oice of 
military command. It has also carried 
the voice of science, coordinating its 
anthropological and archaeological 
research, and the voice of construc
tive activities working to increase 
Earth's resources in the broadest 
sense. 

Value of A.N/GRC-9 in War 
and Peace 

Briefly, then, this is part of the 
story of the ANGRY-9 up lo now. 
This set, in the hands of an operator 
who knows hi.3 part of the job, is a 
means of communication that serves 
in war and peace, anywhere, anytime, 
in a way that gives high credit to the 
military-industry team that designed 
and produced it, and to those fight. 
ing men whose combat needs and ex
perience forced the development and 
proved, in the fire of warfare, that 
the highest standards of design a.re 
none too good a match for their pa· 
triotlsm and .sacrJ6ce. 
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PROBING THROUGH THE NIGHT, new ""'"\ 
Sperry radar warns or approaching tanks. -~ "\ 
35-lb. radar set is powered by a small. 
silenced motor-generator. Secret or unit'~ 
extreme lightness is absence of bulky viewing 
tube - radar echoes produce characteristic 
audible .;ignals instead of"blips"on a ~crccn. 

~RMY HAS "SILENT SENTRY" RADAR 
OR FRONT-LINE USE 
fUQMT VIEW of Sperry radar and forward observation team. 
:rator (r.) interprets audible radar echoes while second soldier 
:u reported movements on plotting board. Unit supplies accurate 
lation, azimuth and range data. 

Newspaper readers across the country learned recently the 
good news that Army troops will soon be able to call on the 
world's smallest radar set to warn of surprise over-the-ground 
attack by an aggressor. The device greatly enhances the 
effectiveness of battle area surveillance. 

Developed jointly with the Army Signal Corps, this new 
Sperry portable radar instantly reports any movement of men 
or vehicles within a 3-mile range-at night, in fog or smoke. 
So accurate is the set that it detects one soldier walking half 
a mile away, even tells whether a vehicle has wheels or tracks. 

This new "Silent Sentry" is one more result of the joint 
efforts of our military leaders and Sperry to keep our defenses 
up-to-date. Like the Sperry MPQ-10 Mortar Locator, which 
tracks enemy shells and computes their origin for instant, 
accurate counter-fire, or the Sperry flight control systems 
which enable SAC bombers to fly to pinpoint targets anywhere 
in the world, it helps preserve peace by deterring aggression. 

DIVISION OF secRftY RAND CORPORATION 
j ( ~ ' 



Letters to the Editor 
The Editor of Signal u pleawl to 

publuh the folfuwing extracts from a 
Jett.er written to the AFCEA by the 
Honorabl.e Wilber M. Brucker, Sec· 
retary of the Army. 

" The conditions of future warfare 
will in all probability render impos· 
sible the k.ind of deliberate mobiliza· 
tion and unhurried training of units 
which was possible after the outbreak 
of our former wan. 

"Consideration for our national 
economy precludes the maintenance 
of a standing Army of sufficient size 
to meet all of our defense require· 
ments. Consequently, our defense 
plans in case of war place reliance on 
the carefully integrated employment 
of the active Army, the National 
Guard, and the Army Reserve. All 
parts mu.st be ready to mesh smooth· 
ly and efficiently according to a care· 
fully timed mobilization schedule. 
Every element of this force must have 
a peace·time readiness permitting it 
lo meet its schedule for deployment. 

"The problem, therefore, is to find 
a means to insure individual and unit 
training for mobilization missions in 
time. In the case of the active Army 
there is obviously little difficulty. 
However, the National Guard and the 
Army Reserve present a different 
problem. 

"The only acceptable solution to 
this training problem which h11s thus 
far been advanced is the one pro· 
posed by the Army. This proposal is 
to require all future enli!ltees in the 
National Guard and Armv Reserve 
to take six months active dutv train· 
ing. Six months is by no means an 
arbitrary figure but was arrived at 
only after the most detailed analysis 
of the mobilization requirements of 
our reserve forces. The six month!! 
period is essential to give all soldiers 
in the reserve components individual 
training, and some unit training ~o 
that they will return t o their reserve 
uoita in their home areas prepared 
to fit into the military organization 
as a useful member of the military 
team. The local commander will be 
freed from the present requirement 
to train individuals in varying stages 
of basic subjects and can concentrate 
his ef orts on raisinll! the level of unit 
training to the point required by its 
mobilization mission. 

"Specifically, this program has the 
following merits. 1t provides four 

30 

months buic survival training before 
being sent overseas. It gives addi
tional time to permit basic unit train
ing. It i!I the most efficient from the 
teaching viewpoint. It permits con· 
tinuity of instruction. It bringe a 
man to top physical condition at the 
outset to absorb the strenuous train· 
ing. It A!lsures the dfective inocula· 
tion of discipline and the personal 
habits needed in military life. Final
ly, it obtains the gyeatest return in 
terms of effective training from the 
very substantial investment in money 
and manpower required to support 
the reserve program. 

"I am aware of the concern ex· 
pressed by members of the National 
Guard over the effect of this require· 
ment of six months training on the 
number of National Guard enlist· 
men ts. 

"Some of the advantages which I 
propose to give the National Guard 
are the following: 

a, The Army Recruiting Service 
will use its resources to recruit con· 
currently for the active Army and 
the National Guard. 

b. The National Guard will be al· 
lowed an exclusive period of 60 days 
to seek recruits among all two-year 
inductees and enlistees returning 
from duty in the active Army before 
the latter are assigned to a U.S. Army 
Reserve uniL Beginning August 9, 
1957. nearly 10,000 per month of 
these individuals will be available 
for recruitment. 

c. Up to now the six months train· 
ing program has been available onlv 
to voung men between the ages of 17-
lB:llz. We have recently extended the 
program to all young men between 
the ages of 18:11z and 26. 

"I am considering other possible 
forms of aid to the National Guard 
recruitment but consider that the 
foregoing actions invalidate any 
grounds for concern that the Anny 
projtl'am will work iniury to the 
Guard. Rather, it will strengthen the 
National Guard and give it the very 
trained manpower it needs." 

Sincerely, 

DEAR SIR: 

WILBER M. BRUCKER 

Secretary of the Army 

* * * An /n.,italion 

Since returning to Tokyo from 
attending the Armed Forces Com
munications and Electronics Aasocia
tion Convention held in Boston in 

May, 1956, the thought has often 
curred to me that ooca.!lionally 
hers of the AFCEA stop or 
through Tokyo. In order that in 
future it will be possible for Sii 

members to meet American and Jii 
nese fellow AFCEA members, z 
company wishes to inform you ti 
the Overseas Engineering Corpot 
tion, Japan Branch, desires to Im 
of any AFCEA member vieitiDg 1 
kyo. 

It is felt that in a strange w 
where customs and language 
ferences complicate a business 
!ion, my company is in a poaiti 
assist AFCEA members and 
member companies in making 
visits and contacts in Japan mo 
joyable and profitable. 

Please contact me should the 
ca.sion arise of a visit to Tokyo 
representative of your company. 

Sincerely, 
JAMES J. GREE 

Electronics Division 
Overseas Engineering 
Tokyo 

* * * .4 Clarification 
DEAR SIR: 

The article in your isaue of Octi 
her 1956 entitled "ICBM Problems 1 

be Solved by Electronic Brain" sta~ 
that the UNIVAC Scientific llo.1 
was the only machine in the worl 
versatile enough to interrupt or 
complex problem to solve a new, h~ 
priority problem while retaining i 
its "mind" all work on the first fc 
subsequent solutions. 

This, of course, is no more II( 

less than the "interrupt featurt 
which is available for both the IB~ 
704 and the 709, large-scale db 
tronic digital computers. Two iO 
systems equipped with the interruJ 
feature will be in operation by tw 

jor aircraft companies on the We 
Coast by next month. One of the:! 
will be applied specifically to tb 
ICBM program. 

Neither of these customers has • 
yet released information on it.~ con 
puting installations. We expect the 
they will in the near future. 

We appreciate your intere$t i: 
clarifying this point. I trust that YOI 
will call on us for any material wbid 
we can furnish for your magazine. 

Cordially, 
DANIEL A. SHEPARD 

International Busin~ 
Machines 
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~NOTHER VARIAN FIRST! 

2 kW SHF Varian Klystron 
: The heart of the new Canadian Westinghouse SHF scatter 
• transmitter, now being operated in a "proving ground" circuit 
: between Hamilton and Kinmount, Ontario, is the Varian VA-804 
• klystron amplifier, designed specifically for forward scatter com
: munication service. The now familiar qualities of all Varian kly
• strons - remarkable efficiency (see below), economy, reliability, 
: and proved performance - made this tube the logical choice for 
• Westinghouse. 
: : Frequency - 4.4 to 5 ~~fc 
• Electrical Characteristics: 1 l>ow~r - 2 kW mmunum 
• t Gam- 50db 
: I Efficiency - 40% nominal 
: For a complete description of this and other Varian klystrons contact 
• your local Varian Representative or write Varian Aseociates, Applica
: tion Engineering Department, Palo Alto, 11, California . 
• • 

Th•VA-8040 (4.85-5.0 kMc) mount- : 
Id In lte focueing magnet, the VA-1604. • 

• • • 

THE 
MAllK OF 

lEAOEllSH/P VARIAN a u ociatea 
PALO A LTO ll CALIFOR N IA 

KlYSTtONS, TUVEUNG WAVE TUSES, SACKWARO WAVE OSClllATOllS, llNEAll ACCElERATOllS, MICROWAVE SYSTEM COMPONENTS, 
t. F. SPECTtOMETERS, MAGNETS, MAGNETOMETERS, STAlOS, POWEii AMPllFIEllS, GllAPHIC llECOllOEllS, llESEAllCH ANO OEVElOPMENT SERVICES 
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AFCEA CHAPTEIU--H•tiona/ Ditectot of Cltaptets: ltAdm. Henry C. Btuton, USN 
REGIONAL VICE PRESIDENTS 

Region A: Henry It Beng, N. Y. Tel. Co., 1..0 West St., New York, N. Y. Hew En9lonll Stotea, Hew York, H- let1ey. 
Georg• C. Ru.hi, Jr., 2111 St. Peul St., Beltlmore, Md. 0.lowon, Dlnllct of Col111n1Ho, Kentucky, Morplontl, OWo, 
Pennsylvonlo, Wed Vi19lnlo oltfl Vi19lnlo. 

Region I: 

lt .. lon C: 

lt .. lon D: 
... ,.,, I: 

Relph S. Grist, So. B•ll TlT Co., Atlente, Ge. Sotrthoste1n St.te1 olo"fl Atlantic onll G111' r:oort--'roat HOl'dt 
Corollno to L-Wono l1telllCllnt TelUleUH. 
Col. 6•org• L. Richon, Hq. Fourth Army, Fort Sem Housion, T ... H- Medco, Te1uu, Olrlcrlto11to, Arlronaot. 
John R. Howlend, Deg• T•levision Div., Thol'llpton Products, Inc .. W. 10th St., Michigen City, Ind. Mlclti .. n, lntlMI-, 
lllir.alf, Wltconalrt, MinnftOfo, 1-., Ml•-"· Konto•, Hebroslro, Hortlt Oolrot•, So.tit O.lr~, w.,._1,.L 
Coloroflo. 
Col. Uoyd C. Persons, 1807 16th Ave., Sen Frencisc:o, Celif. Atl•on•, Ut•h, H..,od•, C•lltotnl•, l4•1to, o......,, 
Montono •n4 W•dJl,..eon. 

CHAPTERS: PRESIDENTS AND SECRETARIES 
ARl%0HA: Pm. - Arthur Mudgett, Fort 

Huachuca. S.c.-Lt. Col. Clarence O. 
Coburn, PO. Boa 2113, Fort Huachuce. 

ATLANTA: Pre1..-ChulM M. Eberhert, 
Sowthern Bell TAT Co., 105 PHchtrH St., 
N.E. S•c.-Albert J. Certey, Southern 
Bell TIT Co .. 51 Ivy Street, N.E. 

AUGUST A-,OltT GORDON: Pre1. - Col. 
Brarion E. Smell, 9l»OO TU SigTrngCmd, 
Fort Gordon. S.c.-Lt. Col. William 0 . 
Beasley, Hqs. TSESS, Fort Gordon. 

IALTIMOltE: Pres-Georg• C. Rwehl, Jr., 
2118 St. Paul St. Sec.-T,.vor H. Clark, 
Westinghowse Electric Corp., Air Arm 
Div., Friend1hip lnt'I. Airport. 

llOSTOH: Pres.-fTed E. Moran, Western 
UniOll Tel. Co., 230 Congr•H St., Soston. 
Sec.-Loui1 J. Dunham, Jr .. Franllin Teclt.. 
nlcel Institute, 41 Berkeley St.. loston, 
Me11. 

CIHTltAL 1LORIDA~ Pre1.- Willard L 
Moor, 3002 Fair Oau, Tempe. Sec.
R1111ell R. Randell, 22 Garden Orin, Apt. 
7, McDm AFB. 

CHICAGO: Pm.-Reymond K. Fried, 11 I 
W. Monro• St. Sec...--Jamu F. W•ldon, 
SigC Supply Agency, 1115 W. Ven Buren 
St. 

DAYTOH-Wlt/GHT: Prn-Byron K. 8oett
cher, AVCO Mfg. Corp., 379 W. First St. 

DEC A TUlt: Pre1.--Mej. Robert M. Surn1, 
..02 E. Prairie, Decatur, Ill. Sac.-Capt. 
Walter L. B•ddingfield, Decatur Signal 
D•Pot, D•cetur. 

1011T MOHMOUTH: Pre1.--Col. Olin L 
Bell, Commending Officer, l.eboratory 
Procurement Office, Army Signal Supply 
Agency. S.c.-Lt. Col. Mervin C. low
•1'1, Signal Center. 

1RAHK1UltT: Pre1.-George A. Speer, 
Engr. S.c .. FSA, APO 757, New York. Sec. 
-Lt. Herry A. Cheleklan, nn Svc, Co .. 
APO 757, New York. 

GUL1 COAST: Pres.-Mej. Don L Poling, 
OMR 311, Keealer AFB, Bilo•i, Mi11. Act
ing S.c.-John T. W1chs, 10111 Cecllle 
St., Gulfport, Miu. 

GREATElt DITltOIT: Pre1.-Joseph H. 
Swerfz, Senece Electric Co., 9930 Knodel! . 
5ec.-J. R. S.rion, Michigan Bell Tele
phone So., 305 Michig1n An. 

HAWAII: Prea.-Col. $1enn S. MHder, 
SigSec, USARPAC, APO 958, S. F. Sec.
Jee• R. RHd, 214 Weilupe Circle, H~no
lulu. 

KANSAS CITY: Pre1.-Wllllem R. WliHI· 
•r, ATlT Co., 324 E. I Ith St. Sec.
W, L. Cerroll, ATAT Co., 324 E. I Ith St. 

KE1LAVIK: Pm.-Mej. John D. Lynch, 
1971st AACS Sqdn., APO II, New York. 
Sec.-T/ Sgt. Donald P. Hell, 1971st AACS 
Sqdn., APO II , New York. 

KOltlAN: Pm.-Col. Walter E. Lotz. SigC, 
8th Army, APO JOI, S. F. Sec.-Wendell 
B. C.m1an, Hq1. KMAG, 8202d AU, APO 
102, S. F. 

LEXINGTON: Pre1.-Mej. K. J. Holmes, IOMl-UTICA: Pm.-Robert A. RD<friqum.. 
LHington Signal Depot, le•ington, Ky. 104 Glen Roed, Rome, N. '(, S.c.-Oar-
S.c.-MichHI E. Keller, 309 Hill1boro, ,.u S. Kirby, 904 Floyd Ave,, Rome, N. Y. 
l.e•ington. 

SACltAMEHTO: p,.s.-lt. Col. ae ... nce 
LOHDON: p,.s.--C~pt. Edward F. Meh· M. Godfrey, Sacremento Signe! Depot. 

ger, USN Purchasing ~ce, APO 100. Sec.-Ca p+. Robert McMorrow, 951 Lt 
N•w York. Sec.-Me1. Run C. Fon, Sierra Orin. 
MAAG-UK, Army Sec., Bo• 21, USN 100, 
FPO, N. Y. 

LOUISIANA: Pres.-Charfes PHrson, Jr., 
Sowthern Sell Tel. l Tel. Co., 620 Baronne 
St., New OrfHn1. Sec.-A. Bruce Hay, 
Southern Bell Tai. l Tel. Co., 520 Baronne 
St., New OrfHnt. 

MOHTGOMERY: Pres.-Lt. Col. Le• M. 
Petchall, Air Cmd l Staff College, Mas· 
well AFI. S.c.-lrvin Genenheimer, Jr., 
Mercentile Peper Co., 131 Commerce St. 

HACiOYA: Pres.-Col. St.,.. J. Gadler, 
Hq. 5th AF, APO 710, S. F. Sec.--Craig 
D. Elderkin, Sox 707, Hq. Sth AF. APO 
710, S. F. 

HEW YOltK~ Pres.- Benjamin H. Oliver, 
AT&T Co., 195 Broadway, New Yor•. N. Y. 
S•c.-Lt. Col. Dnid Tilley, Fed. Tel. l 
Radio Corp., 100 Kingsland Rd., Clifton, 
N. J . 

HORTH CAROL/HA: Pres..-Lt. Col. C.g
gie E. K'(ler, Post SigO, Fort Bregg. Sec. 
-Mej. F. 6 . Sheviek, Abn l Electr Board, 
Fort Bragg. 

HOltTH TEXAS: Pres.-H. J . Wiuemenn, 
Texes lnltrumenh, flOOO Lemmon Ave., 
Dallu. Sec,-John W. Willlam1, 4913 
Cocln'ell Ave., Fort Worth. 

HOltTHWEST 1LORIDA: Pm.-Lt. Col. 
Waltar G . Wilson, Hq. AFOTC, Eglin 
AFB. Sec.-C.pt. Jemea D. Hiller, c/o 
DGS-0-CE, Hq. APGC, Eglin AFS. 

ORAHGE: Prea.-Fred A. Cullman, Radia· 
tion, Inc., 601 CommonwHlth Ave., Or
l1ndo, Fla. Sec.-Maj. Donald E. Dobbin1, 
Orfendo AFB, Ra. 

PARIS: Pre1.-Joseph R. Pernice, Collins 
Radio Intl, IS Rue de le FaiHnderie, Peri1. 
Sec.-Lt. Col. F. V. Diehl, SigOiv, SHAPE, 
APO 55, N. Y. 

PHILADELPHIA: Pre1.-Willi1m F. Powell, 
Jr., Bell T•l•phone Co~ 1135 Ard. St. 
Sec.-Robert G. Swl~. Diamond State 
Telephone Co., 121 N. Broad St. 

PHILIPPIHE: Pres.- Mej. Ted E. Reger, 
SAMAP, APO 74, S. F. Sec.-Jeck Walsh, 
Philco Gen. Del., APO 74, S. F. 

PITTSIUltGH: Ptes,-H. W. Mitchell, Bell 
Telephone Co .. 1001 Uberty An. S.c.
H. W. Sh•perd, Jr., 3111 Arden Roed. 

ltOCKY MOUHT AIH: p,.1.-lyron E. 1111-
dy, Mountain States T•I. Co., 17 N. Weber, 
Coforedo Springs, Colo. Sec.-Capt. 
Francia D. Tappin, USAF Hq. ADC, Ent 
AFS, Colo. 

ROME: Pm.-Maj. William B. Bodine, Ar
my Sec. MAAG, APO 794, N. Y. Sec.
John E. Colarusso, MAAG Army, APO 
794, N. Y. 

SAH 1RANCISCO: p,.s.-S. N. Berton, 
Meckay Radio, 1. 0. Boa 1241, Pelo Afto. 
Calif. Sec.-Karel W. Goossens, Pac:mc: 
TIT Co., 1..0 New Montgomery St. 

SAH JUAH: Ptes . ..-Jeme1 P. Fihwi11iem, 
2303 Laurel, Senhirce, P. R. Sec.-AJbert 
Crumley, Radio Corp. of P. R., P. 0. Boa 
10073, Ceparra Heights, P. R. 

SCOTT-ST. LOUIS~ Pm.-Walter W. Van 
Skiver, 26 Medlaon, Mncowtah, 111- Sec. 
-Allen L EiHnmeyer, PO Sox 456, Tten· 
ton, Ill. 

SEATTLE: Pre1.-Reymond J , Laine, 521 
E. !23rd Sec.-Merrill R. Stiles, 916 W . 
122nd. 

SOUTH CAJtOLIHA: Pre1.-Col. Ma11uel 
Fernandei. Hq1. 18th AF, Don•Jclton AFB. 
Sec.-F. L Devis, Southern hit TIT Co .. 
Ow•n Bldg., Columbia. 

SOUTH TEXAS: Prea.-Col. Albert H. Sni
der, 1822 AACS Group, Randolph AFB, 
Tea. Sec.-S. J. KHne, South-st Re
SHrch lnstif,ite, So. 22911, $an Al\fonio 

SOUTHEltH CALl101tHIA: Pres.--OtarlM 
A. LaHu, RCA Victor Div., 1560 N. Vine 
St., Hollywood. Sec.-Jec~ Werner, Jr~ 
..000 Warner Blvd., Burbank. 

SOUTHEltH COHHECTICUT: Pres. - Ed. 
win B. Hurfey, So. New Englend Tel. Cob 
Boa 1562, New Haven. S.c.-J. A. Leo
pold, Dictaphone Corp., 375 Howerd 
Ave., Bridgeport. 

SWITZlltL.4HD: Pm. -Wi11iem P. leer, 
Leer R1dio, &e,,eve; Sec. - Robert V. 
Lindsey, Intl. Telecommunicetion1 Union, 
Gen•"•· 

TIHKER..OKLAHOMA CITY: Pres-Loyd 
G. Dol'1ett, Dorsett Lebs., Inc., Normen. 
Sec-<:ol. Williem L. Gregory, 1800 
AACS Wing, Tin.er AF8. 

TOKYO: Pre1...--Jame1 T. Ram .. y, Hq. 
FEAF ,Bos 228, APO 925, S. F. Sec.
Robert M. Fleisher, Bos 1175, APO 925, 
Sen Francisco, 

WASHIHGTOH: Pres.-M. C. Richmond, 
Weatern Electtic Co., 713 CafMb Bldg .. 
11125 Eye StrHt, N. W. Sec,-George 
Sheen, 712 Cefritz Bldg .. 11125 Eye Str .. t, 
N.W. 

ACTIVE STUDIHT CH»TllU 
Iowa Stet• College, Ames, Iowa 
New York University, N.Y.C. 
NofthHstern University, Boston , Mau. 
Norwich University, Nort!tfield, Vt. 
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Mark of a New and Deadly Guided Missile 

lo brilliant performances against airborne 
targets at China Lake, "Sidewinder", Navy's 
new air-to-air guided missile, has captured 
the attention of the entire missile industry. 

Simple in operation, small and light enough 
to be carried in quantity by single-seat Inter
ceptors, "Sidewinder" can be fired singly or 
in salvos. It requires no complex launching 
S)'"Stem or special pilot training, and it ma
neuvers deftly at supersonic speeds. The missile 
displays extremely high single-shot accuracy 
-and even more impor tant, it can be launched 

1'S1dC""' 1111lr~' i~ rhc- ~;wy·~ 
nr\\t"•t 11ir • l•J-air .1n1idrcJ 
lfll•Jllt'. I light lr~t• hil\'C 
pro\l•tl rlw 1111\•il• tu Ix· '" 
\'IC 11111~ ,,, 1hr dr~t'll r.1111r'.
~ni.lk.: fo1 \\Im h u 1, ill narn<-<l. 

well beyond reach of the target aircraft's defense. 
"Sidewinder" was developed by the Naval 

Ordnance Test Station of the Navy Bureau of 
Ordnance at China Lake, California. Philco 
assisted NOTS in the research and develop
ment program, and performed the subsequent 
engineering required for manufacture of the 
missile. " Sidewinder" is now in Juli production 
at the Philco Government and Industrial Division. 

Philco is proud to have made this important 
contribution to the development of more effec
tive electronic systems for our national defense. 

Enginurs: At Philco your opportunities in rese11Tch tnul engineering are unlimited. 

PHILCO 
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AFCEA Group Members 
Communication.-Electronict-Photography 

.lnetl hlow .,. tile tir1111 who ore 11"*1' 11te111hn of flt• Al111ed 1orce• CoM11u111lcotion• and fleetroniu .luoclnloft. a, .,. 
ne .. benltip flNy indicote t#Nlr ...-dirt.,, fot t#Nlr .ltare In Industry'• part in notlonol Meurity. Eocli flr111 i:t0111l..t•• ~-I 
ft ,., employ••• or offlcief1 fot llNlt.ld-1 -1111Nnltlp in A'CE.l, thus fonnlnt • frot1p of tlN hltltnt frolrtecl nMn l1t die ell 
ro1tlc1 ond pltotograpltJc ffeld1, nailoble for odYice aitd urllfance to the •rmetl ,.,,.le•• on reaeorch, dn•lo/#ltelff, M01t"'9ctt 

Admiral Corp. 
Air Aasoelate., Inc. 
Alruaft Radio Corp. 
Allled Control Co., Inc. 
~Uied Radio Corp. 
4merfcan Cable &: Radio Corp. 
A.merican Electronic Laboratoriee, lne. 
American lnathote of Electrical 

Enalneen 
American Machine & Foandry Co. 
American Radio Relay Leape 
American Telephone &: Telepaph Co. 
A111erican Telephone a Telepapb Co.. 

Lona Linea Dept. 
Ampex Corp. 
Amphenol Eleetronica Corp. 
Anaconda Wlre &: Cable Co. 
A. R. F. Prodactt, hie. 
Arsue Camerat, Inc. 
Amold Enrineerins Co. 
Atla1 Precbion Proclucta Co. 
Automatic Electric Co. 
Automatic Electric Salee Corp. 
Automatic Telephone &: Electric Co., 

Ltd. 
Barker &: William.an, Inc. 
Barry Controh, Ioc. 
Bell &: Gouett Co. 
Bell Telephone Company of Pa. 
Bell Telephone Laboratoriet. Inc. 
Bendix Radio Division, Bendb; Ana· 

tioR Corp. 
Berkshire Trauformer Corp. 
Blackbum ElectrooJc Corp, 
Bliley E lectric Co. 
Bomac Labotatorlea, Inc. 
British Tbomson·Boa1lon Co., Ltd. 
Brnno-New York l1uhutrie1 Corp. 
8mTOUIJb.t Corp. 
California Water &: Telephone Co. 
Cambridge TherroJooJc Corp. 
Capitol Rad1o Elllflncerins lnadtute, 

Inc. 
Carolina Telephone &: Tele•raph Co. 
Central Techa.lcal lmtltnte 
Chesapeake cl: Potomac Tel. Co. 
Cincinnati &: Sub11rbmn Bell Tel. Co. 
Clevite Tramletor Proclueta. Dlvbloa 

of Clevite Corp. 
Coastal Poblicatlont Corp. 
Colline Radio Co. 
Columbia BroadcaetJns Syetem, Inc. 
Contravea ltaUana 
Compapie Francaiae Thom1on· 

Bouaton 
Convair, Divblon of Genel'lll D;nuuoJca 

Corp. 
Copperweld Steel Co, 
CorneU.DuhWer Electric Corp. 
Crals S:r.teme, Inc. 
Crosley Dhialon~vco Mia. Corp. 
Dana, P.A., Inc. 
Desipen for lndmtry, Inc. 
DeVry 'fechnJcal lmtltote 
Diamond State Telephone Co. 
Dictaphone Corp. 
Dokane Corp. 
OuMoat, Allen B., Labotatorit*, lac. 
Eastman Kodak Co. 
EleetrooJc Auodatea, Inc. 
E)sJn Metalformen Corp. 
Falrcblld Camera a lutrament Corp. 
Faruaworth Eleetronlca Co. 
Fedel'lll Telecommualcation 

IAboratorin 

ing, procuremenf, and operation. 

Federal Telephone & Bad.lo Co. 
General Aniline cl: FUm Corp. 
General Cable Corp. 
Genenl Communlcatiom Co. 
General Electric Co. 
General Telephone Corp. 
Gllfi.Jlan Bro1., Co. 
Globe Wlreleu, Ltd. 
<:r .. y Manofactorins Co. 
Baller, Raymond and Brown, Jae, 
Rallicraften Co. 
Balold Co. 
Hammarlund Man11factarln1 Co., The 
Electronin Division, Haseltine Corp. 
Heinemann Electric Co. 
Hel'Clllet Motor Corp. 
Bitcmp Wlree, Inc. 
Hoff'man Laboratodea, Inc. 
Hosaa. Laboratoriea, Inc. 
Hoover Electronica Co. 
Bopktn• Enpneer.ins Co. 
Hushes Aircraft Co. 
Hye.on Eutem, Inc. 
lllloob Bell Telephone Co. 
Indiana Bell Telephone Co. 
Indiana Steel &: Wire Co. 
la11itatc of Radio Enslneerw 
International BwineN Machine• 
International Rcaiatance Co. 
Cntemational Telephone & TelelJ'llph 

Corp. 
Jacobeen Manofacturinc Co, 
Jan1ky &: Batley, Inc. 
KayLab-Klntcl 
Kellou Switchboard cl: Soppl:r Co. 
Klein11chmldt Laboratoriee, Ine. 
Koiled Kord1, Inc. 
Lansdale Tube Co., Dhblon of Phllco 

Corp. 
Leich Salee Corp. 
Lenkart Electric Co. 
Lem Electric Manufacturfns Co. 
Lewyt Manufacturing Corp. 
Librost'ope, Inc. 
Loral Electronlca Corp. 
Macblett Laboratories, Inc. 
Magnavox Co. 
Maida Development Co. 
Mallory, P. R., &: Co., Inc. 
Materiel Tclephonique Co. 
Merit Coll and Tran1former Corp. 
MlchJiran Bell Telephone Co. 
Microwave A110Clates, Inc. 
Mont«omery Co., The 
Motorola, lnc. 
Mountain State• Telephone &: Tele-

sraph Co. 
Mallard Ltd. 
Muter Co. 
Mycalex Corporation of A111erica 
National Co., Inc. 
Nelson Technical Entcrprbea 
Nem.-Clarke, Inc. 
New Eqland Tel. &: Tel. Co. 
New Jersey Bell Telephone Co. 
New York Telephone Co. 
North Electric Co. 
Nortbwestem Bell Telephone Co, 
Oak Manufactartns Co. 
Ohio Bell Telephone Co. 
O'Kecfe & Menitt Co. 
Olb Elevator Co., Eleetronle Dl•fllon 
Pad6c Mereury Televitlon Mfc. Corp. 
Pad6e Telephone &: Telep-aph Co. 
P~ckard-Bell Co. 

Pace Communication• EDPaeen.. Inc 
Phelp• Dodse Copper Procl11eb Corp. 
Philco Corp. 
Photo1Jraphle Society of Americ:a 
Pleaeey Co., Ltd. 
Proclelln lne. 
Radlart Corp. 
Radio Condemer Co. 
Radio Corporatlon of America 
Radio Corporation of America, 

Def elite Electronic Producta 
RCA Great Britain, Ltd. 
Radio Ensfneerins Laboratories. lac. 
Radio Receptor Co. 
Raytheon Manofacturtns Co. 
Red Baok Dlvitlon, 

Bendix Aviation Corp. 
Reeves hutrument Corp. 
Reminston Rand, Divlaion of Speno: 

Rand Corp. 
Hemler Co., Ltd. 
Rocke Intematlonal Corp. 
Saxonburg Ceramlca 
Sodety of Motion Picture &: Tele.Ui..c 

Englneen 
Sonotone Corp. 
Souncbcriber Corp. 
Southern Bell Telephone &: TeJearapl 

Co. 
Southern New Ensland Telephone Co, 
Soutbwe1tem Bell Telephone Co. 
Sperry Gyroscope Co., Dl...Uion ol 

Sperry Rand Corp. 
Sprape Eleetric Co. 
Stackpole Carbon Co. 
Standard Telephone &: Cablee, Ltd. 
Stanford Reeurch lmtitolc 
Stclmat Inc. 
Stewart•Warner Corp. 
S1romber1-Carhon Co., Dimion ol 

General D,.namlca Corp. 
Surprenant Mfs. Co. 
~lvania Electric Product1, lac. 
TCi:bnlcal Materiel Corp., The 
TeebnolOfY lmtrument Corp. 
Tele-DY11amiC9, Inc. 
Telephonlca Corp. 
Teletype Corp. 
Temolite luulated Wire Co., lac. 
Texae lnall'llm,1nt.e, Inc. 
Tlmet Fac:aimlle Corp. 
T.M.C. (Canada) Ltd. 
Trad ElectroniC9 Corp. 
Triad Tramformer Corp. 
Tramiuon Elec1r0nlc Corp. 
Tuns-Sol Electric, Jnc. 
UoJted Telephone Co. 
UoJted Trantformer Co. 
Waterman Prodaet.e Co., Inc. 
Webster-Cblcaso Corp •• GoTenunent 

Diviaion 
Weal Coa1t Telephone Co. 
W e1tem Electric Co., Inc. 
We.tern UoJon Telesraph Co. 
Weeda1ho111e .Electric Corp. 
Weston Electrical ln.1trament Corp. 
Wheelock Sisnal1, Inc. 
Wicket Enslneerina a CoutraetJon Co. 
WUeo:ir Electric Co., Inc. 
Willard Stotqe Battery Di•., 

Electric: Stora1e Bauery Co. 
Wi1COa1in Telephone Co. 
WoUenaak Optical Co. 
Zenith Radio Cot"p. 
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PROVEN· on the assembly line! 

"PIG· TAILOR"~:M 
For PREPARATION of axial lead components 

PIG-TAILORING" 
. . • a revolutionary new mechanical process for higher 
~action at lower costs. fastest PREPARATION and ASSEMBLY 
I Resistors, Capacitors, Diodes and all other axial lead 
1mponents for TERMINAL BOARDS, PRINTED CIRCUITS and 
HIATURIZED ASSEMBLIES. 

The "PIG-TAILOR" plus "SPIN-PIN"-accurately 

MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 

and shapes-3 minute set-up-No accessories

foot operated-1 hour training time. 

PIG-TAILORING provides: 

Uniform component position. 
i IJ"iform marking exposure. 
3 Mmiotumotion spacing control. 

S leods for rerminols. 
'U" leods for printed circuits. 

6 fndiv1duol cut ond bend lengths. 
.,. ~tier time rote analysis. 

Closer cost control. 

PIG-TAILORING e liminates: 

1 D1ogonol cvllersl 
2 long-nose pliers! 
3 Operator judgment! 
4 90% operator troin1ng time! 
5 Broken components! 
6. Broken leodsl 
7 . Sharl circuits lrom clippings! 

9. ln•oluoble labor saving. 
0 ln1rMdiole cost recovery. 

8. 65% chassis handling! 
9 Excessive leod routnessl 

J 0 , Hop ho zord assembly methods! 
"SPIN-PIN"T.M* Close-up views of "SPIN-PIN" 

illustrate fast assembly of 
tailored-lead wire to terminal. 

Write for illustrated, descriptive text on " PIG-TAILORING" l o Dept. S-4P 

BRUNO-NEW YORK INDUSTRIES CORPORATION 
DES•G NEllS ANO MANUFACTURERS OF ElECTRONIC EOUIPMENI 

460 WEST 34th STREET e NEW YORK I , N . Y . 
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News 

,,..,,.,.10 .Fort Gorclon-lnlpeeting • Television Monitor d uring • +our of Auguries 
Southern Bell Telephone Co. ere left to right: Mr. Tomi B~ker, Mr. _J: C. Woodwerd, both of 

Bell, end Captain Walter W. Smith of th1e Signal Tra1n1n9 C enter. 

Ari%ona 

Dr. H, R. J. Grosch of the Computer 
Department of General Electric. Phoe· 
nix, addressed the February 7th din· 
ner-meeting which was attended by 
some 150 members and guests. Dr. 
Grosch's topic was "Sex Life of an 
Electronic Computer," and dealt with 
the use of computers in the computer 
industry in the following phases: de
signing. manufacturing. selling and 
maintenance. 

In the designing of computers. Dr. 
Grosch said that existing machines 
could be utilized to "improve the 
breed" by asking the machine how it 
could improve itself. Also he slated 
that through this same process the 
machine's technical language could be 
simplified in order to make its use 
easier. 

Computer machines could be built in 
automatic factories that wo1,1ld be de
signed by other machines. Dr. Grosch 
added that it is quite possible for the 
mountain of paper work needed in the 
manufacturing process to be taken over 
by electronic computers. replacing the 
hundreds of people now needed for the 
ordinary processes of purchasing, stor
ing and assembling of parts and sup
plies. 

Even the selling process could be 
helped by the use of computers. For 
example. Dr. Grosch suggested that 
prospective customers' likes and dis
likes in computer machines could be 
analyzed in an electronic computer to 
find out what features would sell best. 

Maintenance, which is an increas
ingly important aspect in the use of 
co~puters, would be made easier by 
having the machines diagnose their 
own ills to tell the repair technicians 
what is wrong with the maze of wiring 
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insid•~ them. Today's use of miniatur
ized tubes and electronic components 
make:s it very difficult to service these 
electronic marvels. 

Finally. Dr. Groi,;ch cited some of the 
benefits of using electronic computers 
instead uf human beings for much of 
the work of the ,business world. He 
said that computers can work faster 
than people, work more accurately •• d~ 
more work in a day, and, after the m1-
tial cost of the computer is absorbed, 
do w1ork much cheaper than is possible 
with humans on pencil and paper. 

Presiding at the meeting was Colonel 
Kirk Buchak's last official act as presi· 
dent of the chapter. The following day 
he left for Fort McPherson for his new 
assig1nment as Signal Officer of the 
Third Army, Vice president Arthur H . 
Mudgett will act as prellident until the 
next election of chapter officers. 

Aug111sta-Fort Cordon 
A tour of the Southern Bell Tele

phon1e and Telegraph Company in 
Augu1s1a highlighted the February chap· 
ter program which was followed by a 
dinner and business meeting at Tim· 
merman's Restaurant. 

Pe:rsonnel of the Signal T raining 
Cent(!r at Fort Gordon and chapter 
memlhers and guests were shown such 
points of interest as the long-distance 
switchboard, the power room. a coaxial 
television monitor. and other facilities 
of the telephone company. 

Sotuthern Bell representatives who 
arran1ged the program were E. H. 
Gibson, district manager; Tom Baker, 
Edw21rd Breedlove, W. R. Christian 
and G. W. Simms. 

Balt1imore 
"Communications in Fire Fighting" 

was ltbe theme of the January meeting 

which was held at the Baltimore Co 
Fire Department headquarters. 
Anthony P. Orban was host for 
occasion. 

The following officials of the 
Department were introduced and 
plained the duties of thei r ~ariou. 
partments and the technique~ 
ployed: Deputy Chief F . Lee Ox
Fire Prevention Chief Louis ~ta· 
Chief Winfield Wineholt of the T 
ing Center, Chief Paul Miller in cha 
of the Repair Shop, and Arson 
'.'lelson Williams. 

A conducted tour of the headqua 
revealed the most modern fire figh 
equipment. The two-way r11dio 
menl and map viewer permit any mo 
fire fighting equipment to be '·d 
reckoned" or promptly d.irt"Cled to 
fire anywhere in Baltimore Co 
Headquarters follows the equip 
visually and is in continuous cont 
with the crew. 

Foil owing the tour, there v;a, 
<1ctual fire fighting demonstration ~b 
ing modern technjques of fire 6gb · 
and rescue. 

Decatur 
The annual election of officers "'• 

the main item of business al the Jana• 
a ry 22nd meeting. with Robtn ~ 
Burns (Major, USAR), o{ B. B. Bum! 
Co., Inc., chosen as the new pre.•itlrnt 

Other officers selected were: me; 
presidents-Adolph M. Hetzler an1 
Maj. Edward I. Melton; :t11crel~!Jj 
treasurer-Capt. Walter L Beddm~• 
field; member Executive Committet-" 
Lt. Col. F red J. Hays, past presidtnl; 
hoard of directors- Jack Hatha,.·ar; 
Fred Zickuhr. Merle Morrison 30~ 
Doy le McCord. These officers are a~ 
from the Decatur Signal Depot. 

The program session consi~trd ol 
three films--"Quality Control in Photo
graphic Lenses," "The Sound and t~ 
Story" and "The Story of Televi~i11n" 

Citic ago 

Allied Radio Corporation was h~ 
to 200 chapter members and gu~s azt 

January 31st. 
Featured speakers wer-e J. [nif 

Powell, Office of the Assistant 5euf' 
tary of Defense, W as.hington. od 
George Hale, Deputy Director. S!lllll 
Business Administration, Chica[!O. 

The meeting was followed by ~ ~~~ 
of Allied's newly expanded fac1bllt! 
which were of particular intewl Ill 
supply peri;onnel. (Photo page 371 

Fort Monmouflt 
Michael E. McCabe. public tela1h111-' 

official of the New Jersey Bell Tt)r
phone Company. presented a ler.tuic: 
demonstration on the many mes o~. l11< 
transistor. "The Mighty Midget. •l 
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? rbapler"s F<.hruary meeting. 
Gibbs Hall Officers' Club was the 
:ne of the dinner and the program, 
th several hundred members and 
e,;t.; in attendance. 

1waii 
Rtce11t activities of the chapter con
trd of a dinner-dance at the Cannon 
ub. Fort Ruger and a luncheon
!tling at which the Hawaiian Tele
one Compan)" presented a program 
"Conlinuuus Flow Dry Air Pressure 
~lem~:-

At a meeting of the Board of Direc
·~ on January 22nd, the following 
re appointed to offices vacated be
u,:e of transfers: Lt. 'Col. Wayne L. 
Hrrn. USAF, became First Vice 
e!'ident to succeed Lt. Col. Michael 

tJllian; and Mary Evans, Naval 
LDlmunications Station, was chosen 
·tasurer to replace Ira Mercer. 

1nsas City 
Rohert B. Alexander, Assistant Proj-
1 Manager, Engineering, Western 
ttlric Company, New York, pre· 
nll'd an up-to-date report on the 
£W Line Jlroject at the chapter's 
.nuary 31st dinner-meeting. 
Following his address. Mr. Alexander 
owed a color film depicting S-Ome 
~· unusual scenes of the terrain en-
1unlered as well as some of the unique 
lfl~lrurtion methods employed in the 
1mple1ion of the project. The pro-
11m "!\'BS interspersed with personal 
ltre:;t anecdotes which were entertain
' as well as interesting. 
Scime 120 members and guests at
nded, and the chapter reported the 
ient as "one of the most instructive 
id entertaining meetings it has had 
a long time!' 

'ellavilc 
A color slide presentution and a 

ilk on "Scenery of Iceland" was the 
rogram feature of the chapter's F ebru
ry 13th meeting. Lt. Cul. Giesen, 
orps of Engineers, conducted the pro. 
ram and the chapter reported that 
his photographic skill and excellent 
Mwledge of Iceland did much to dfa-

pel the idea that Iceland is a bleak 
wasteland." 

New chapter officers were elected as 
follows: president- Maj. John D. 
Lynch, Commander, 197lst AACS 
Squadron; vice-president- T / Sgt. F. A. 
Antonaccio, 1971st AACS Squadron; 
secreta:ry-T/ Sgt. D. P. Hall, 1971st 
AACS Squadron ; treasurer-Capt. Wil
liam A. Elbracht, ADFCE IADF. 

Nagoya 
Sixty officers and civilians from the 

Nagoya area, representing the entire 
communications field, attended the 
chapter's fir st meeting of 1957, held on 
February 25th. 

Highlight of the luncheon meeting 
at Moriyama Air Station was the pres
entation of the official chapter charter. 
Col. Steve J . Gadler. chapter presi
dent and Director of Communication~
Operations at Fifth Air Force Head
quarters, accepted the charter from the 
chapter secretary. Craig D. Elderkin, 
RCA supervisor. (Photo page 39 ) 

During the business session, plans 
were made for future activities and a 
membership drive was set in operation. 

New Yorlc 
"Techniques of Color TV Produc

tions" was the subject of the February 
27th dinner-meeting at the Belmont· 
Plaza Hotel. Mr. Reid R. Davis, Man
ager of TV Technical Operations of the 
National Broadcasting Company, pre
sented the program and discussed the 
many factors encountered in producing 
a TV show in color. 

Mr. Davis also illustrated the equip
ment used in color television, the light
ing required, the problems that settings 
introduce, as well as ota er related mat
ters such as colors used in costumes 
and the complications of effective make
up. At the conclusion of his presenta
tion. Mr. Davis conducted a question 
and answer period. 

Horth Carolina 
The annual election of officers was 

held on February 6th with the follow
ing results: 

President- Lt. Col. Cuggje K Kyzer, 

Post Signal Officer. Fort Bragg; vice 
presidents---James R. Fowler, Carolina 
Telephone and Telegraph Co., Fayette· 
ville ; J ohn E. Johnston, American Tele
phone and Telegraph Co., Charlotte; 
and Lt. Col. Fred W. Hemmrich, 82nd 
Airborne Signal Co .. Fort Bragg; ITeas
urer-T. P. Williamson, Carolina Tele
ph0ne & Telegraph Co., Fayetteville; 
secretary- Maj. F. G. Sheviak, USA 
Airborne & Electronics Board, Fort 
Bragg. 

National Council members: Luke W. 
Hill, Carolina Telephone and Tele
graph Co., Tarboro ; and Col. Henry J. 
Hort, 1st Logistic Command, Fort 
Bragg. Director: Dan J. Lawson, 
Southern Bell Telephone and Tele
graph Co., Charlotte. 

Northeastern University 
New officers of the two divisions <Jf 

the student chapter are: 
Division A: president- Wilfred Pic

ard; vice president- William C. Regan, 
Jr.; secretary-Thomas R. King, Jr.; 
treasurer-Edward O'Kee{e. 

Division B: president-Neal Atkin
son ; vice president- Peter Lanltilotti; 
secretary-Jason Brooks; treasurer
Harry F. Giberson. 

The schedule of activities for the 
winter term (Division A in school) were 
as follows: January 30-movie, "Ori
gin of the Motion Picture"; February 
6--double feature movie. "Research 
and Development" and ''Weapons of 
Artillery"; February 13-speaker from 
Hi-Fi Labs; February 20-movie, 
"Challenge of Outer Space"; March 
&-movie, "Role of the Combat Camera
man"; March 13-speaker on under
water photography and movie on the 
atomic cannon ; March 20-movie, 
"The Steel Ring" (Nike arouud 
America ) ; March 27- husiness session 
to plan participation in AFCEA na
tional convention. 

In addition to these activities, the 
electronics and photo groups of the 
chapter met regularly for furtherance 
of their projects. AJSQ, chapter mem· 
bers were invited to participate in the 
MARS program to secure ham licenses. 

rContinued on pase 39) 

Claira1o--CloH to 200 m•mbers ettended the Jenuery meeting of the chepter which wu held et Allied Redic Corp. 
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Radio Telescope at Harvard Univer
sity's Aga11ia Station Observatory 

Simultaneous detection 

of 20 signals from 

neutral hydrogen ... Banks of Hycon f ilters .. , Se<lion of 
Radio Telescope Receiver designed 
and built by Ewen Knight Corporation. 

i--~ ->=·---/J.,.~..,,. -.--·. ~~r---
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another problem sol"'ed by 

Extending man's view into the depths of the 
universe is a giant new Radio Tele:scope at 
Harvard University's Agassiz Station Observa
tory. Astronomers are reconstructing the spiral 
structure of our Milky Way by measuring 
Doppler Shift of radio signals originatting from 
neutral hydrogen. 

lLlCTRICAL SPECIFICATIONS - NAHOW IA D SHIH 

F,.quency range: 10 Kc - 30 Mc 

Relative Bandwidth: .02 % to ,5 •,4 of '•nller freq. 

T1pe I I Type 22 

Shope faelor: • 3 

HY CON FILTERS 
Playing a vital role in the Radio Telescope 

Receiver which makes these measurements pos
sible are Crystal Filters designed and manu
factured by Hycon Eastern. Hycon Filters were 
selected for their accuracy, stability and selec
tivity. Spaced at 100 Kc interyals from 5.5 Mc 
to 9.5 Mc, these Type 11 Filters from Hycon's 
Narrow Band Series have a 3 db bandwidth of 
5 Kc and insertion loss of less than 3 db. 

Hycon Eastern is currently producing Crys
tal Filters in the 10 Kc to 30 Mc range. Be
cause they make possible a reduction in the 
number of conversions, Hycon Filters are find
ing wide application in mobile and fixed radio 
receivers and transmitters. 

Write for Crystal Filter Bulletin. 

HYCON EASTERN, INC. 
7 5 Comllticl1e P•tlcwt1y, O.pt. G-4, CHtluicl1e 42, M.u. 

Affllolecl wlh HYCOH MIG. COMP»lt, ,_,4-, Colfomlo 
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• fl, , res•nl•tion of lht> Ch•pt•r'" Ch.r•tr ,.., m.id •I the februery 1T1nti"'i· 
I• r ;"'' · l: Col H•rry C Rois v1ce·pre1.· Cr•19 0 Elder.lr:in RCA F1•ld M nog.r and 

sec.: Col. Steve J •. Gedltr, pres.; Col. Robert W. Oickerion, vice.pres. 

Signal Corps officers who serve as 
:ulty advisors to the chapter are: 
1jor Fred J. Frank, Major James J. 
·Kenna, Captain Frank D. Stevens 
~ Captain Charles P. Skinner. 

•me-Utica 
:OJ. George M. Knauf, commander 
the 2845th Afr Force Hospital, Grif. 
; Air Force Base, discussed "Medical 
:ctronics" at the chapter's February 
h meeting. Fifty members and 
!Us heard Colonel Knauf stress the 
portance of the union between medi· 
e and electronics in order to advance 
medical and electronics frontiers. 

\ tour of part of the hospital pre· 
led the program. Richard C. Benoit, 
chief of the Direction Finding and 

«om.mun.ications branch of the Di· 
torate of Communications, RADC, 
; chairman for the occasion. 
::Olonel Knauf stated that many 
•lm fundamental electronic phe· 
ocna and laws are analogous to the 
ctions of the human body, and that 
!C Jaws of the more advanced forms 
r explain the excellent sonar capa· 
ties of the bat and the homing capa· 
tics of the lunar moth. 
le further pointed out that in the 
1ratory man is attempting to build 
ices to compress data and develop 
1puters which at best fall far short 
he capabilities of the human body. 
examples, he cited machines which 
pre;:s data by electronic means by 
ctor of six, compared to the human 

eye which can compress material to a 
ratio of 25 or more to one in an ex· 
tremely smaJl space. He also stated 
that the brain is one of the most effi· 
dent computers and storage devices 
known to man and that it has a reten· 
tion capability far in excess of any 
man-made machine regardle11s of size. 
Physiological processes are typical of 
goals scientists hope to achieve in the 
laboratory, he pointed out. 

The Air Force doctor outlined the 
efforts being made by the Air Force in 
a program of medical research to bet· 
ter understand the effects of micro-wave 
energy on the human mechanism. At 
the present time, knowledge is short of 
factual data and he said it is felt that 
the program being pursued at Griffiss 
AFB will supply answers to many exist
ing problems. 

At the close of the meeting, the 
group was given an opportunity to ob· 
serve the operation of the electronic 
oven which is used in hospitals to pre· 
pare special diets. 

Scott-St. Louis 
"Our Mr. Sun," the first in the Bell 

System's new series of color film pro
grams on acience, was presented at the 
February lst dinner-meeting at Augus
tine's Restaurant in Belleville. Ap
proximately 100 members and guests 
were in attendance. 

The chapter reported (as did other 
AFCEA chapters who used this same 
program) that the film was a remark· 

Monrnoutlt-Shown •+ the Chapter's Jenu.,y meeting •r• from left: Brig, Gen. Earl• 
>o•, Commender, Army Sign•I En9inHrin9 L•b1: Col. Olin L Bell, president of the 
ter; MichHf McCebe, New Jersey 8.11 Telephone Co. officiel •nd 9ue1t speeier, end 

Brig. G•n. S. S. Hoff, Commende11t of the Signet Sc:hool. 
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HYCON FILTER 

APPLICATIONS 

ARE MANY. 

Whether tracking signals from 
outer space or dispatching a fteet 
of radio equipped taxicabs, Hye{)n 
Filters arc finding wide application 
in many of today's advanced re· 
ccivcr installations. listed here· 
with are a number of users of 
Hycon Filters. lt will pay you 
to investigate how Hycon Filters 
can help solve your selectivity 
problems. 

A C Tiie E1ectronlc1 Division 
General Motol'$ Corporation 

Air f"orce C1mbrldf1 ll11.1erch C1nttr 
Allen 8. 011Mont t..lloratortes, lne. 

Amerlcen lladto Rel17 lHCue 
Applied Ph)'Slc1 t..lloratory 

The Jcll1111 Hop•ln1 Unl'lt1$lfJ 
Bell Telephone t..bcwatortea, Inc. 

Canadian Muconl Company 
Colllns R1dlo Company 

Crosley DM1lon 
Avco Mlnuf1ctur1n1 Corporation 

Elwn Knlsllt Corpomlon 
f1da bdlo & Electric Co., Inc. 

Ftderal T1lecom111untut1on Libs. 
'8ntral £11C1rlc Company 

fientl'll P19clslon Laboratory, Inc. 
Gllfil11n Brothel$, Inc. 

Hurhn Airer.ti Company 
Kahn Re1t1ti:h llboretorlts 

Llboretory For Electronlc1, Inc. 
Llboratory Procu19m1nt Olrlce 

Tile Army Sl(llal SllPPly A11ncy 
leer, Inc. 

Ma1.,chuwtt1 lnatltllte of Ttchnoloey 
Lincoln Llboratory 

Motorole. Inc. 
Nltlon11 Bur11u of Stlndud1 

Nltlon1I Company, Inc. 
N1Y1I R1111rch ullor1tory 

Ph ilco Corporation 
PY9 ltd • ..• Ca111brtd1t, lllcllnd 
~lo Corporation of Amtrlu 

Redlo £n1lnttrln1 labol'ltorlts, Inc. 
The R1mo-Wooldrldp Corporetfon 
R1.Ythe011 Manufecturlnr Company 

Siemens New Yortl Incorporated 
Stromber1.<:1rl1on Company 

S7Jvanl1 Electric Products ComP1ny 
Unlvel'$111 of Colorado 

Westlncnouw Electric Corpo11t1on 
Wiicox £11C1rtc Company, Inc . 

HYCOH EAS.TERH, INC. 

Al!illo!ed wllh HYCON Ml'G. CO., ,_..,,_,,o, Colll. 
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CHAPTER NEWS 
able production and that it was received 
with great interest and enthusiasm. 
Edward H. Gray. office of the Defrn,;e 
Activiliel' Engineer, Southwestern Bell 
Telephone Company. introduced che 
program. 

Soutlt Texu 
Dr. Hubertus Strnghold. head of the 

Department of Space Medicine at the 
Air Force S<'hool of Aviation Medicine. 
addressed the chapter on February 
26rh. 

The dinne-r·meeting was held at Ran
dolph Field Officers' Club, with 100 
members and guests in attendance. 
Among tho!'e present was ~ajor Gen
eral Gordon A. Blake, AFCEA national 
director, who had recently taken over 
his new assignment as commander of 
the Air Force Security Service in San 
Antonio. 

Soulhrrn ConnrC'tiC'Ul-Newly elected officen for 1957 are left to right: Bernerd Rou 
~erg, chapier trees.; E. P. Hurley, pres. elect; I. T. Shapiro, chepter 1ec.; Col. R. B. To 
l1nson, FE~A; John N. Higgins, vice-pres.; Lincoln Thompson, retiring ptes.; R. E. Nehi 

vice pres.; Charles Ecklund, vice-prec. elect , end S. Montgomery. vice-pt"eL 

Dr. Strughold. who is the author of 
"The Green and Red Planet; A Physio
logical Study of the Possibility of Life 
on Mars.'' and more than 150 profes
sional paprrs on aspects of physiology, 
aviation medicine. and space medicine. 
discussed the subject of space medi
cine in general and. in particular. 
touched on some of the problems in
volved in maintaining existence aboard 
a space ship in interplanetary t ravel. 

Southern C .tlilotni.t 
Brigadier Grneral Milton W. Arnold 

Vice Prei>ident. Air Transport Associa: 
lion, was guest speaker at the chapter's 
February 18th meeting. His topic was 
"Traffic Control in the Jet Age." 

Discussing operational efficiency and 
sa fety of aviation, General Arnold 
pointed out that traffic control in any 
age depends upon the proper balance 
of airplanes, airports and electronics. 
He gave the audience a "quick look at 
the fact~ and stark reality as effecting 
the utilization of electronics" as fol
lows: 

"The use of the airspace is growing 
by leaps and bounds. Military avia
tion will continue to grow in numbers 
and the utilization will increase slight
ly up to 196.5. Airline operatfons will 
continue to grow l to 3% per year 
through 1965 due to the introduction 
of faster equipment, although the num
ber of airline aircraft will remain al-

mo$t ~tatic through 1965. except for 
thr good possibility of a greatly in
c-reased numher of uircraft operated by 
the local service ai r lines. 

"What is possible and what is new 
in the field of electronics up to 1963? 
Certainly there are new gadgets or de
vice:> and improvemenls in the old ones. 
but there is nothing lo replace our 
basic tools prior to 1963. We will con· 
tinue to utilize voice communication~ 
enroute and in the high density traffic 
areas. and radar in the high density 
areas for expediting traffic, with some 
improvement in capacity through the 
limited int roduction of computers by 
1960 to 1963. This improvement will 
quickly be abS(>rbed by the increased 
demand .... radar has the capability 
of vastly increasing the capacity of our 
system prior to 1963 or 1965 provided 
aviation has a universal airborne bea
con or transponder to work with mili· 
tary and CAA ground radar. 

"Today it appears aviation is further 
away from attaining the goal than we 
were two years ago. The difficulties lie 
not fo the technical field but in the op
erational use of frequencies. The op· 
erational use of the transponder was 
clearly defined 0 11 early as 1948. There 
are several technically satisfactory 
transponders on the market today. 
Without the transponder, we are 1end· 
ing to oversell the use of radar enroule. 
Radar in the high density areas for 
approach and departure does a magnifi· 
cent job and will continue to do an 
ever-increasing safe and efficient job 
with the introduction of electronic 
times, and further improvement in cir-

Ro-Vtic:-Explain ing the electronic oven is Col. George M. Kneuf, third from the left. 
looking on tre, from left, Maj. Stanley J. Wisniewski, RADC: D. S. Kirby, chapter aec.; 
Col. William S. Heavner, R & D: Richud C . Benoit Jr., chairman of the day, end Harold J. 

Crowley, who arranged the affair. 

cular polarization, even with our inh1 
cnt l imitations and saturation of the u 
of voice communications. All of u s ha 
been doing wishful thinking on the c 
gree of improvement through the u 
of more and more radar enroute wit 
out a beacon. The enroute problem 
the bottleneck of the system and ~ 
continue to restrict the capacity mi 

1965. at which time I expect data Iii 
or telemetering lo solve the problem 
enroute separation." 

Southern Connecticut 
The recent transfer of lbe cbapt 

secretary. I. T. Shapiro, to Phil1d1 
phia necessitated the appointment (t( 

su_ccessor. Joseph A. Leop old of ti 
Dictaphone Corporation was i;e)ected 
fill this post. 

Named to the board of director,; 
the recent annual election were: T. I 
Beard, Dictaphone Corp. ; J . B. Coo 
Whitney Blake Co.; Charles Ecklun 
Dictaphone Corp.; John N . Higgio 
KIP Electronics Corp.; Edw in P . Hu 
ley, Southern New England T elephoi 
Co.; Edgar L. Love, Whitney Blal 
Co.; Spencer Montgomery, Sr. a1 
Spencer Montgomery, Jr .. o f the Mor. 
gomery Co.; Rodney E. Nelson. Mac 
Jett Laboratories, Inc.; H. S . Serva.i 
Soundscriber Corp.; Kurt St einitz. Ka 
EssCo; Lincoln Thompson, Ra)'mor 
Engineering Corp.; W. W . Wrtn 
Southern New England Telephone Co 
and Bernard Rosenberg, Army Si~n 
Supply Agency. 

Committee chairmen have been a 
pointed as follows: membership-Be 
nard Rosenberg; publicity- Willia: 
Shaw, Southern New Engl and Tel 
P.hone; program- J ohn N. H iggini 
civil defense--Sidney Rosen berg. ~ 
marius Electronic Corp. 

Tinlcer-Olcl.tltom.t City 
Perry A. Norman, Southwesl Divi ~io 

Manager of private wire service fo 
Western Union Telegraph Compall" 1 

Dallas, gave a complete up-te>-dal 
story on "Modern Facsimile" al th 
February 21st dinner-meeting. 

He illustrated the importance of thi 
communication technique with rlllo 
slides. sample messages and picture; 
He also had some newly develo~ 
samples of facsimile paper, and j?4" 
interesting inside facts on how fa cl!imili 
messages and pictures are sent. 
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f.~~~r~Et~e:.!~~n with thirty 
pears' experience, Mr. Norman pre
iented an authoritative talk and dem
hlstration. A member of the North 
r exa,; Chapter, of wh.ich he had beeu 
pecretary-treasurer. he also reported 
on AFCEA activities in that area. 

~ashington 

I The chapter's February 7th luncheon-
1neeting at the Willard Hotel was ad
dres.>ed by Rear Admiral Roy A. Gano, 
D<'puty Commander and Chief of Stan', 
~lilitary Sea Transportation Service. 

Admiral Gano described and illus
trated with colored films many of the 

a•lru11:tt•1t ltHr Admorel Rov A, Geno, · 
O.puty Commander dnd Chi•f of St .. fT, 
tAilit~ Su Tren,portotlon SorYko, i' , .. n 
""'- oddroulng tho c;llo ph•r' ' F-ttbru••y 

meelong. 

IJflU•IJaJ drttf '"<11111'111111' Ji lftlltlllll• f'fll(1 

10111 of l11i:i llr~ 1•1111fru11l111•• th• \1111 
IAf) t.'U Tra11-1111rt11t11111 ...,,., \ lrT 111 -1111 

1•l .. i11~ nrul tr 111~r111rtini: tl11 \rnwd 
Fnrrr.io in llHlll) Ull'.J• tlt1u111!linul rlw 
t1t1rl1l, 1nr•h11l111i.: 1111 \ri Iii• ancl \111· 
lltt tir~ ,incl iu 111mi11;: 1li-111'11·r·il 1•1·11111•·· 

tltlt~ !;II''"'" Ul th1• ltr..111 I d 1l1 1\1'1 o•: 
v ni:r~ mnn ( 'li1T111tl \I. l111i11 11( 
~I inr., ltf'a r \1lt11 . T . But 1 • '' • (111 , ., • 
tnr tl ~ ·.:i,tif" .. 1'11111 ) Ill \II llrl\r 

1r II I B11111111 l>11•·1·tur. '\a\ 11 
r 11 ltl ut.on UI\ 1 '''" 111 '\ (I, 

Capt. W. L Bull, Asst. Chief of Elec
tronics, Bureau of Sh.ips; Capt. W. S. 
Botts, ACNO (Fleet Operations) 
OP~AV: Rear Adm. M. V. O'Regan, 
AC'.'10 (Logistics); Maj. Gen. A. H. 
Johnson. Deputy Director. Joint Logis
tics Plans Group (SECDEF ) ; Capt. 
G. L. CasweU, Asst. Director, Naval 
Communications Div is ion (CNO); 
Capt. J. S. Dorsey, Head, Shore Sys
tems Branch (OPNAV); Capt. F. K. 
B. Wheeler, Director, £1ectronics Ship 
Division, Bureau of Ships; and Lt. 
Comdr. E. R. Hubenettc, Aide to Ad
miral Gano. 
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Texas Instruments transistorized timing devices 
effer new hlwh• In 

tlmlnw J rellabllltr J appllcatlen 

• No moving operotionol parh 

• Accurodts up to one port In SO million 

• Intervals from miaoseconds to months 

• Instant response without wormcip 

• With 1/4 the spoce; 1/2 the weight; o vnoll fraction of ttt1 power 
needed for timen bostcl on ottter methods 

• Quolifltd under oll opplicoblt MIL spedflcotlons 

Already in production, T I transistorized timers are blazing 
new trails in applications and in perf onnance .. . with extraor
dinary accuracies and with interval variations to infinity . . . 
improvements never before practical because of size, weight, 
power drain, and maintenance limitations. 

Designed for repetitive or continuous sequential ti.ming or 
programming, these lightweight, dependable timers are now in 
production at Texas Instruments for use in camera timing, flare 
dropping, bomb release, mine laying, and sonobuoy placement. 
These are just a few of many potential uses. And, since modifi
cation engineering only is required, these remarkable T I timers 
can be built to your specifications within reasonable lead-time. 
Contact Apparatus division ... 

TEXAS INSTRUMENTS 
INCORPORATED 

•ooo LllMMON AVllNUll DALLAe 9 , TllXAe 
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I NEW PRODUCTS FROM INDUSTRY I 
Porlable Electronic Fislt 
Find et 

For the fisherman who wants to 
insure his luck, the Radio Corpora
tion of America has unveiled a handy 
portable device which does the next 
best thing to putting fish on the hook 
- it finds them electronically. 

Designed to ferret out sardines to 
whales, in depths of 18 inches lo 500 
feet, the RCA portable electronic 
fish finder instantly notifies the man 
behind the hook about schools of 
fish or a single truant, identifies 
the unsuspecting fish by size and 
type, and indicates the most likely 
spot to dangle the bait. 

Technically, the portable fish finder 
uses a portable indicator scope and 
a hull-mounted transmitter-receiver 
unit to provide the fisherman with a 
continuous picture of fish activity 
under the keel. It does it with sound
short., focused, ultrasound impulses 
transmitted downward through the 
water. Fish which interrupt the 
sound waves are projected as dis
tinctive "blips" on the indicator 
scope, and a practiced eye soon 
identifies a tuna "blip" from haddock 
or cod ''blips." 

The fish's exact location and depth 
are projected on the indicator, after 
lightning-fast electronic computation 
of the time it takes the transmitted 
ultrasound wave to strike the fish 
and bounce hack to the transceiver 
unit. 

The indicator unit measures less 
than a foot squaret weighs approxi
mately 26 pounds, and may be ob· 
t.ained handle-equipped to enable the 
user to wander the length of hie row· 
boat or yacht. 

Remote Safety Monitor 
System 

For per&onnel safety in hot labs, 
hospitals, reactor installations, or 
whereve.r radio-isotopes are used, the 
Universal Atomics Corp. of New 
York City baa developed a compact, 
multichannel radiation monitor sys
tem. 

The unit is ideal for area and back
ground monitoring for personnel pro· 
tection, exposure and health monitor· 
ing, film exposure determination in 
industrial radiography, water sup
plies, water sewerage, and stack moni. 
toring. 

The basic Wlit, Model UAC 450, 
is a five·channel master console type 
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remote monitor Jocated at a central 
control station, and can be used to 
monitor radiation up to several thou
sand feet away in each of 6ve differ
ent locations. Each channel is inde
pendent of the others and is con
nected to an automatic alarm, there
by eliminating the necessity for any· 
one to watch the meter. 

A wide variety of UAC-GM probes 
and scintillation detectors are used, 
including specially designed Alpha, 
Beta, Gamma, and neutron detectors. 

Portable Blueprint Machine 
A newly developed portable blue

print machine manufactured by Prod
uct Engineering Labs Co., Inc. of 
Newark, New Jersey, is light and 
compact enough to be carried. 
Weighing only 51/2 lbs., and measur· 
ing only 18 x 91/2 x 4 inches, the new 
PELprinter "60" contains its own 
luggage-type, unbreakable carrying 
case. 

It operates on a dry vapor process 
and reproduces any type of drawing 
or written matter up to 8¥2 x 14 in. 
Operating time is less than 1 % min· 
utes and the cost approximately l; 
per copy sheet. 

The PELprinter "60" needs only 
a llOv outlet and is easily adapted 
for use in automobiles. 

Portable Public Address 
A transistorized, completely port

able public address system that re
quires no external power source and 
weighs only 18 lbs. has been made 
available by the Antrex Corp. of 
Chicago, Ill. 

The- unit-called "REDCAP''-is 
built into an attache case about 6 
incht.'S wide, 14 inches deep and 18 
inches long with a self-contained 
microphone to be used either in hand, 
or stand-mounted. It is convenient 
for use at sporting events, sales meet
ings, conventions, and banquets as it 
adjusts itself easily for functions in
doors and outdoors. 

Components include a high fidelity 
transistor amplifier, a heavy-duty 
eight-inch speaker, a microphone and 
controls, and two flashlight batteries. 
All of its power is drawn from two 
batteries and thus is ready for instant 
use anywhere without electrical con
nections. Batteries are easily re
placeable and give up to SO hours of 
service. 

The transistor amplifier has a fre
quency response from 50 to 15,000 

cycles per second, assuring distortion. 
free sound reproduction throughout 
the range of audibility. Sufficient 
volume can be heard over an area of 
6,000 sq. ft. without auxiliary 
speakers. 

TV 101 the Aircraft Industry 
Philco Corp., Philadelpb.ia., Pa., 

has developed a complete new line of 
closed circuit television equipment for 
the aircraft industry. It contains all 
of the latest developments in cameras, 
monitors, controls, lenses and other 
accessories that are required to create 
camera chains for any purpose. 

Featured are fully remote camera 1 

controls for the adjustment of focus, 
for iris apertures and for both high 
and low speed tilt and pan. Out
standing development.a include spe~ial · 
weather-proof and explosion-re.sis 
housings as well as a new four Jens ~ 
camera turret. · 

Closed circuit television has many 
uses at airfields such as traffic con- I 
trol, runway surveillance, the obser· · 
vation of hidden areas and the re
mote reading of radar scopes and 
other instruments. Where distant or 
inaccessible areas or operations must 
be kept under observation in aircraft 
manufacturing and other industrial 
plants, it has been found indispens
able. 

New Eat P1otedo1 
A new "noise-barrier" ear protec

tor, the smallest, lightest, and most 
flexible of its type, will enable ground 
crews to work around jet engine air· 
craft without danger of hearing loss 
or ear damage. 

This protection has been developed 
by the Radio Corporation of America 
to meet a need for more effective and 
comfortable ear protection for ground 
crews and maintenance personnel at 
military and commercial airfields, 
particularly those with jet aircraft. 

The RCA ear protector resembles 
a set of ear phones, weighs less 
than 10 ounces and exerts onlv 
moderate pressure on the head. De· 
spite the ultra-light weight and pres
sure, the protector remains "sealed" 
to the head by automatically adjust· 
ing according to working position 
and movements. 

Jn its design it combines fiuid
fiUed sealing pads and a self-adjust
ment featur-e to provide virtually uni· 
versal fit and muimum noise-shunt
ing protection. 

(Continued 011 page 44) 
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Photo at right shows operators inserting 
secondary coils and connecting leads 

to commutators for units like the compact 
Sangamo "GY" Flalpak-a rugged, 

small size dynamotor for mobile radio use. 

Final assembly operation. Push line 
type of operolions contribute substantially 
lo overoll efficiency ond accelerated production 
... aids in fulfilling oll delivery schedules, 
even for units like the Type SF below, 
which are built to the most exacting specifications. 

No'llV .•. dependable potNer supply unif:s 

on ~eE!_endabl~ delivery schedules 

Sangamo expands facilities to meet growing demandl 

Sangamo power supply units for the military and 

commercial fields-Dynamotors, Rotary Con

verters, Generators, Special DC Motors-are built 

to meet your most exacting specifications for quality 

and performance. 

And ... Sangamo has the facilities to insure 

prompt, efficient, volume delivery to meet your 
production schedules. 

A new 200,000 square foot "controlled condi
tions" plant, in Pickens, South Carolina is equipped 

with the newest, most modern equipment to utilize 

the latest production techniques in the manufacture 
of these power supply units. This plant is geared for 

full-capacity production for units and components 

for mobile communication equipment. Look to 

Sangamo for your requirements. 

SG5,_, ------------------------------------------
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Ul<ANE 

lozAM PLI fJ ER 
"MOVES A MOUNTAIN OF METAL 

IN IOMlfl FLIGHT CONTROL" 
Small, yea, but built to e~act
ing specifications for dependable 
performance under tough oper
ating conditions. This is precision 
manufacturing at its fineat by 
one of the world's leaders in 
pioneering and developing eJec. 
tronics. DuKane can produce 
amplifiel'8 in any size, quantity 
and capacity to meet your re· 
quirements. Send the coupon 
today for the interesting facts! 

BY CON1RAfT ARE nu OUKANC 
AMPLIFYING SYSTEMS 

WEIGHING WEU OVER A TON I 

Dul<ane's de~nd11ble commercl/11 ti«· 
Ironic produds are ser1lng Industry, 
schools, hospiU/s and of{/~s across the 
nation I Details U/>011 request/ 

- r:. '· •ieslf•,.. and ••-• ,..,,..acall Sound avst•m• 

• tJR 
•lct0matlc h•"" P'ttv81o Tole" ... "' 
Fllm•lrl• P'>ol•- 8ll'Stlm• 

~---------------~ I For F11cCs on DuK111e I 
I '"'t>llfl.rs for dtfenH, write I 
I DuKan• co,..ratlon, Dept. C-4 I 
I 8t. CllarfH, llflnola I 
INAM I 

I ADDRESS t 
I CITY ST ATL- I 
I FIR I 

NEW PRODUCTS 

Cushioned Pltono Slide 
A new l y developed cushion 

mounted phono slide, which elimi· 
nates acoustical feedback in hi-fi sys· 
terns where speakers are located near 
record players, has been made avail
able by the Sherry Co., Mamaroneck, 
New York. 

The new development makes it 
feasible to place the speaker system 
in the same cabinet enclosure with 
the other components of the system. 

The unique design of the phono 
slide provides an absolutely smooth 
glide. Such !.'omoothness is added by 
the spring which is mounted on nylon 
rollers for the drawer slides to ride 
on, thus allowing minimum effort to 
operate the drawer. 

New Intercom Wireless 
A new 6-station selective wireless 

intercom system designed to operate 
on any one of six channels without 
interference with other communica· 
lion within the system has been an
nounced by the Talk-A-Talk Phone 
Co., Chicago, Ill. 

Selective wireless staff stations and 
selective paging with reply are fea
tured in the new model. The wireless 

· stafl's are designed to operate in com
bination with the Talk-A-Phone selec
tive wireless masters, and can be 
used separately as weU as in groups 
of stations to provide individual wire
less systems. Individual systems can 
be used in the same area on the same 
transformer without interference. 
Calls placed by masters to paging 
channels will be received simultan· 
eously at all wireless staffs operating 
on the channel called. 

Wireless staffs are designed lo 
operate with the new Talk-A-Phone 
LCM-8806 selective wireless master 
and purportedly provide the only 
selective wireless system available. 
Selective communication, conference 
calls, paging and the exclusive "Sonic 
Gate" circuit are offered under this 
system. 

Additional units are adaptable 
since the units plug into the conven· 
tional electric outlet and no prepara
tory installation is necessary. 

New Photographic 
Process 

A new physical system of photog
raphy called the Kalvar Process has 
been demonstrated in Boston by the 
American Research and Development 
Corp. Major advantages of the proc
ess are the elimination of all chemi
cals and the time normally required 

for development, .fixation, wash· 
and drying of conventional proces! 
superior storage permanence 
simplicity of use. Theje .films 
not sensitive to ionizing radiatioo 
that, under conditions of ato 
bomb fall out, this would be the o 
photographic system remaining 
operation, 

The process involves photograp 
production of light scattering cent 
in its surface structure, rather t 
light absorbing grains, enabling I\ 
var photographic materials to be 11! 

in all photographic applications wh 
high light sensitivity is not requir 
It should he of special interest to 
newspaper industry, where a vari 
of applications in photo compo~i 
and proofing is necessary. 

New Double-Pole 
Switch 

Mechanical and electrical functio 
are completely separated in a ra 
cally new type of double-pole swit 
developed by the Tait Manufacturi 
Co. of Dayton, Ohio. The princi 
feature is that the parts necessary 
to the mechanical operation of the 
switch, including the spring, do not 
carry electric current. A division 
inside the switch case made of non
conductin~, non-absorbent pla5-tic 
material separates the mechanical 
( upper) part of the switch from the 
electrical ( lower ) part. 

Reportedly the dangers resulting 
from loss of tension and failure in 
the spring due to overheating and 
metal fatigue have been eliminated. 

The switch is a lever-actuated. 
double pole, single-throw, normally 
closed type. Contact points are hea~-.. 
silver and are self-cleaning. Th( 
electrical conductor is made of hen1 
lium; copper and steel parts are cad. 
mium plated to resist moisture. 

Flaws Detected in Metal 
Immunol 438, a new, low cost 

U.S. Government approved material 
for aqueous phase magnetic partid 
inspection of metal to detect Aaw5 
has been developed recently by Harr; 
Miller Corp., Philadelphia, Pa. 

By replacing kerosene and minera 
spirits, lmmunol 438 prevents ru~ 
ing and obtains a better definition o 
flaw. In addition, the product is non 
flammable, odorless, self-cleaning 
and economical. 

Composition includes one part Im 
munol 438 to seventeen parts wate 
and this mixture suspends uniform!: 
either fluorescent or non-fluorescen 
paste. 

(Continued on page 46) 
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WHICH OF THESE JOBS 
CAN YOU FILL? 

maRICAL 
AND 

ELECTRONIC 
ENGINEERS 

wttll 
2 or 

more rein 
11111rltnce 

••• 

MECHANICAL 
ENGINEERS 

wltll 
2 1r 

IUrt ,..,.. 
111perte11ce 

In: 

NUCLEAR 
ENGINEERS 

AND 
PHYSICISTS 

" Ith 
11111rltnce 

In: 

COMPUTER AND CONTROL 
ENGINEERING 

• Gyro Development 
• Servo-mechanisms and 

Feedback Systems 
• Analog Computers 
• Military Specifications 
• Eleotronic Circuitry 
• Magnetic and Transistor 

Amplifiers 
• Network Design 
• Inverters 
• AC and DC Servo Motors 
• Electronic Research 
• Fire Control Systems 
• Microwaves and Radar 

• Antennas 
• Beacons 
• Receivers 
• Transmitters 
• Pulse Circuits 

• Digital Computers and 
Data Processing 

• Inertial Guidance Systems 
• Gyro Development 
• Military Specifications 
• Servo-mechanisms 
• Product Design and Packatiing 

of Electro-Mechanical Devices 
• Fire Control Systems 

NUCLEAR REACTORS 
• Control 

• MetallUr&Y 

• Physics 
• Instrumentation 

MISSILE GUIDANCE 
ENGINEERING 

• Gyro Development 
• Servo-mechanisms and 

Feedback Systems 
• Analog Computers 
• Military Specifications 
• Eteotronlc Circuitry 
• Magnetic and Transistor 

Amplifiers 
• Network Design 
• Inverters 
• AC and DC Servo Motors 
• Electronic Research 
• Missile Control Systems 

• Inertial Guidance Systems 
• Gyro Development 
• Military Speciflc.Uons 
• Servo-mechanisms 
• Product Desian and Packaglna 

of Electro-Mechanical Devices 

neering staff. Our projects 11r~ too im
portant and too complicated to tTust to 
most engineers. What will you do at 

~~ r. 

Do you dare tackle tough problems? At 
Ford Instrument Co., finding the an
swer to problems is the engineer's prime 
responsibility. As a result, the engineer 
who meets this cho.llenge receives the 
professional and financial rewards his 
work merits. Our qualifications are high, 
and we want to be sure you can match 
the high standards of our present engi-

FICo? That depends on your specific .- .. 
abilities and experience. For details 
about the challenge, environment, and . i 
opportunity at FICo, write Philip F. 
McCaffrey at below address. 

.;4 
•r6 --&t· .. · . -. --- . <J 

f FORD INSTRUMENT CO. 
D IVISION OF SPURY RAND C O Rl"O R ATION 
Jl-10 Thomeon Avenue • ltng l1lond City 1, N. Y. 

il'i1llMIQUD1111•11111111111n111111111m11111111111111111111,11·1111:1i11111111w1 1111!:1'11Iii1r~;"1 !l'l11jl 1 1'1 'ill ll'I! I" Hu. 1: ~ :r:1 r·;:!;IPl'll ll'il Ii II 1•l1I' 111·:a,11 1ll1l1lkl:11 ';. ;l:li:ll 1l !11i: :1!111111:.11111li l''l ll1l:'ll'!ltll II :;·1; ••• 1,!1 ~' I 
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NEW PRODUCTS 

New Dummy Load 
A new high-power, L-band, Dum

my Load with direct indicating calori
metric wattmeter, is now in produc
tion at WacLine, Inc., 35 So. St. Clair 
Street, Dayton, Ohio. 

The lightweight element of the 
dummy load is composed of two 
tapered fluid elements of molded 
fibe rglass construction which are 
centered inside of a four foot long 
section of aluminum waveguide. A 
remote heat-exchanger unit pumps a 
con~tant volume of glossy liquid 
through the tapered fiberglass ele
ments. The glossy liquid absorbs the 
microwaYe energy, and the heat is 
then di~sipated by the heat-ex
chan~er unit. The differential liquid 
temperature between input and out
put flow connections to the load ele
ment is measured by a thermopile ele
ment, and a remote meter reads di
rectly the kilowatts of energy ab
sorbed. 

The unit operates in a frequency 
range from 1150 megacycles to 1750 
megacycles with a voltage standing 
wne ratio of less than 1.15 and is 
rated at 1500 watts maximum aver· 

age power and 5 mep;awatts peak 
pulse power. 

Cementable Tell on 
Tapes 

A complete new line of cementable, 
glass-supported and unsupported Tef
lon tapes has been announced by 
Continental-Diamond Fibre Corp., 
Newark, Delaware. This miracle ma
terial, which has a low coefficient of 
friction, a non-sticking, corrosion· 
resistance, and excellent dectrical 
properties, has also been found to be 
cementable to virtually any type of 
surface. 

Having special value in the elec
trical and electronic fields, applica
tions include coil, motor winding 
and electronic chassis insulation, and 
surface facing on other insulating 
materials. The glass-supported ma
terial differs from the unsupported 
tape in that it is reinforced with 
finely-woven strong glass cloth, g iving 
it much greater abrasive resistance, 
higher tensile strength, lower cold 
Row, improved dimensional stability, 
and generally superior mechanical 
properties. 

Navigation Automatic 
Expected to change fundamentally 

field army Right operations in the 

future is the newly developed aulil 
matic navigator designed by th! 
Ryan Aeronautical Company, 511 
Diego, Calif. This self<ontaiM 
electronic automaton enabled a pilo 
to fly on course for a distance ore 
several cities enroute without elf 
pending in any way on ground nali 
gational aids. 

Information provided by the autc 
matic navigator consisted of exac 
location, course yet to fly, and du 
tance already flown. 

Plastic TV Screens 
Plastic television screens are bein: 

produced by G. Felsenthal & Soru 
Inc., of Chicago, Ill., which it claim 
are implosion-proof. Wben televisio1 
tubes break and their vacuum create 
inward pressures opposite in dirtt 
lion to explosion, it is called im 
plosion. There is a danger crealt< 
when parts of a tube bounce fonmc 
after the implosion. 

The new plastic screen is said to 
be able to withstand inward ~ut· 
tion and to keep usual flying pit('e! 
safely confined. According to Fel;en· 
thal, the screens, which are manufat· 
tured on half the weight of glass, soon 
will he available for sets in variou! 
sizes. 

HOW TO GET LICENSED TecJ1,1iicians ~ -· 
tf:or 2 11ray radio ... 1nicl!ovvave ..... 
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••• ALL TYPES OF ELECTRONIC EQUIPME"T 

Send for Your 
Free Copy 

TODAY 
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-
'ower Transient Analyzer 
Introduced by American Machine 
Foundry Company of New York 

ity is a compact, portable, power 
ansient analyzer that simultaneously 
easures, displays and records gener· 
or output voltage, frequency, wave· 
•rm and power. This highly de
:ndable precision instrument called 
e '·TA - 120" directly provides in
·rmation that previously required 
veral pieces of equipment. 
Voltage, frequency and KVA are 
multaneously measured under both 
eady state and transient conditions. 
ne.ir ranges are selected with cali
rated, front-panel dials. A string 
th-anometer oscillograph is supplied 
ith each analyzer. 
Any one of four nominal voltages 

m be selected. A special channel 
included to record the voltage 

a,·eform on the string galvanometer. 
oltage and frequency error is less 
tan 0.1 % and less than 1 % for a 
Dnstant phase to neutral voltage 
.V :\ output. 

'ime SO\'ing Connector and 
'lug Holder 
\facdonald and Co., of Glendale, 

'.alif., has announced a "Jiffy 157" 
'.onneclor and Plug Holder for cut
Ing doWll time required to make con· 
ections to electronic and electrical 
fogs. Holding any size Cannon or 
•mphenol Connector or Plug, it has 
ne advantage of being adjustable to 
he operator's most convenient posi
ion for easy soldering or assembly. 

The ''Jiffy" holder is strong, dur
ble and safe with an all steel case 
nd parts, and a baked enamel finish. 
t measures 3%" in width, 4." in 
•eight, and 4" in depth. 

~ecltanical Vibration 
~easured 

Epic Inc. of New York City has 
'el-eloped a convenient method to 
1easure mechanical vibration with 
ts Hand Vibrograph. The vibra
ions can be detected in aircraft. ships, 
nd vehicles, in machinery and its 
asings or bases, or in component 
•arts such as charts or springs. More 
laborate measurements are available 
1i th the aid of accessory equipment. 

By mere contact with the feeler tube 
he instrument hi able to sense the 
·ibration. Records are inscri·bed on 
noving waxed tape and can be evalu-
1ted immediately. No power line is 
1ecessary because a flashlight battery 
.en·es for the time markers. 
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New Literature 

Containers lor Aviation and 
Electronics 

Craig Systems, Inc. of Danvers, 
Mass., has issued a new brochure 
illustrating and describing many 
types of reusable cases and contain
ers for the aviation and electronic 
industries. They have passed such 
tests as submersion, splash, drop1 im
pact, pressure, and vibration. 

These cases are designed to pro· 
tect vital cargo such as guided 
missiles, missile components, elec· 
tronic equipment, and airplane parts 
during transit and storage. 

Also included in this brochure are 
descriptions and illustrations of allied 
equipment such as spare parts cab
inets, operator consoles, and general 
purpose electronic equipment racks. 

Pltotoconductors for 
Detection anti Guidance 

Infrared-sensitive lead sulfide 
photoconductors for detection and 
guidance systems are described in a 
new bulletin offered by Electronic 
Corporation of America. Charts for 
cell response as a function of both 
wavelength and source temperature 

are included with technical specifi
cations and ordering information for 
four general cell types. 

Applications of lead sulfide photo
conductors are found in fire control, 
missile guidance, aerial mapping, 
data reduction and spectropsy. 

Copies of the bulletin may be ob
tained by writing to Electronics Cor
poration of America, Photoconductor
Transistor Division, 1 Memorial 
Drive, Cambridge, Mass. 

Selenium Rectifier 
Replacement Guide 

A 52-page Replacement Guide with 
detailed information on selenium 
rectifier replacements for servicing 
literally hundreds of different TV 
and radio receiver chassis and a 
variety of other electronic products 
has been compiled by the Components 
Division of Federal Telephone and 
Telegraph Corp. of Clifton, N. J. 

This guide also contains trouble 
shooting, servicing, and testing infor. 
mation on selenium rectifiers, and 
provides information on the rectifiers 
in tabular and diagrammatic form . 
Other sections of the Guide present 
electrical characteristics of the recti· 
tiers with photos and a cross refer· 
ence table for replacement of rectifiers 
of other manufacturers. 

FOUR-CHANNEL CARRIER·TELEPHONE TERMINAL FOR RADIO LINKS 
This is a miniaturized unit of advanced design which provides four 

voice channels on a frequency-division basis above a voice-frequency 
order-wire channel. Each of these five channels is provided with a 4-wire 
2-wire termination and a voice-frequency ringing circuit for d-c or 
20-cycle signals. Adjustable attenuators are provided in the 4-wire 
side of all channels, and a built-in test oscillator and meter permit 
complete line-up, maintenance and trouble-shooting checks to be 
made. Channel levels are from - 9 to 0 dbm and line levels from -30 
to 0 dbm. Channel width is 300 to 3500 cycles within 1 db. 

This unit is only 5~'' high by 19" wide by 1411 deep. It mounts on 
c ~tondard rock and o~rotei from l IS volts .S0·60 cycles c,c. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST. , MONTREAL 3, CANADA 

TILE, .. ONE CARlU 
UH1n,.1ty ~-61t1 IADEMPllO, MONTI( Al 
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$1 .50 
Membership Certificate 

Idc:1l for Home or Office 

AFCEA Official Medal 
(A.R. 600-70, para. 33e) 

Bronze: $3.00 Silver: $4.00 
Gold: $5.00 

• ' . 

Lapel Button 
For Civilian Dress 

Bronze: $1 .50 Sterling: $1.50 
Gold: $5.00 

(Prices include tax) 

3" Dia. Decalcomania 
Can be transferred to glass or 

any smooth solid surface 
4 for $1.00 

/l/utlralio1u are rial drawn ro rcale. 

All [nsignia may be 
ordered from: 

AFCEA Service Dept. 
1624 Eye Street, NW 
Washington 6, D. C. 

N•tional Adveriising Repr•Mnt1tlve1 
William C. Copp '6 Associates 

-. 

1475 Broadw1y, New York 16, N. Y. l5 E. Wecker Dr., Chic.go I, 111. 
BRy1nt 9.7550 ST•+• 2-5795 

INDEX TO ADVERTISERS 
Brueo•Nf'w York lnda•trtee· C.of'lli'. 
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~J• 760-8 Sound Analyur. $520 •.. 1or narrow· 
wnd musuromeni... ideal for analyzing noises of 
'Ot•l'"L reciproca ting. end other cyclic mechon1sm' 
·~••• prev1len t trequency comPontnts are hat<· 
monleefly related ••• direct reading_ ovM 25 to 
7500..cyc:lo ronae .•. bandwidth is 2'lf> of selected 
lr~uency ••• Instrument frequency response 1s llal 
•tthin •2 db over entire range. 

Typ • 1 SS I ·A Seund-l evtl Mtttt, $385 ... buic tool of the 
G·R sound-measur1ng lfne .•. reads directly sound-pressurl" 
levels from 24 db to J 40 db above standard A.S.A. reference 
ll"vel1 and lo 190 db with accessory hlgh·ll"Vel microphones 
•. • ouilt-ln we1ghtina networks •Prro1omate the ear's re· 
sponse at various levels • •• 1nterna cahbrallon system per
mits convenien t, rapid standardization .•• Instrument 1s 
light in weight, dcoendable, compact. and completely self· 
contained. 

an important factor 
1n Product Sales Appeal 

n anted sounds emitted by modern-day products mu'>l 
otconstitute a hearing hazard - nor must such noise inter
n with the efficiency or comfort of the user. Manufacturers 
fhomc appliances find noisy products meet sales resistance. 
roductn of heavy industrial machinery and equipment have 
milarly learned that noise must be kept to tolerable levels. 
The importance of noise control is becoming increasingly 

xognizcd. At The Oilgear Company, fluid-power pumps, 
!Otors, transmissions, and accessory products must meet 
dinitc performance standards where noise levels are con
emcd. While these specifications are set forth increasingly 

111~ the murl.cl po!>1llon of their produd. 
At the Oilgear laboratories, the General Radio Sound 

Analyzer is used in conjunction with the G·R Sound-Level 
Meter. Here, sound-level data vs. fluid-power pump load 
and stroke help establish safe operating limits. Studies de
termine the relationship between discrete frequencies and the 
various pump components. Information obtained through 
analysis of the frequency spectrum not only aids in designing 
better products, but eventually serves as a useful guide in the 
trouble shooting of pumping equipment malfunctions. 

Y customers themselves, this is to a degree unnecessary - Increasingly, sound measurements and analyses arc being 
':?unit produced is tested, regardless, for conformance to used by industry. Sound measurements can be an important 
'lllU tool in Product Design and Quality Control ... Safeguard-

mum noise level standards. Management well under- ing Against hearing Damage •.• Maintenance •.. and 
lands that noise is one more important criterion determin- Sales Promotion. Such measurements may be of help to you! 

WtrrE FOt THE SOUHO IUUETIH ••• for A Complete Deocriptlon of 
General Radio Sovnd-M•osurlng lnstrvmenh Available for This Woric. 

GENERAL RADIO Company 
V5 Mouochu~elh Avenue, Cambridge 39, Mos.s., U.S.A. 

i, ' U ' 11.~~tld, H J NlW YOltl( AllEA 9;o<l S MK~l&~n A.¥t CHICAGO l 

- -s... ..... Md. WASHINGTON, D. C. 1150 York Rold, Abinaton, P1. PHILADl~IA 
llQ) M. S..11d Sl IOI ANOILH H I 182 Los Altos AYI., Los Altos, Cali!. SAN l'lANQSCO 

Warranty 



C.A.A. buys 23 new Raytheon "Flight•Tracker" Rada 
long-range equlpment to speed schedules, reduce "stacking" and 

air lane congestion; assure positive air traffic controls-create "more sky to fly In" 

R1ytheon radar 11 23 of the 28 heavily clrcltd 
are1s will be 1n 1n1ec111 P•rt of C.A A control 
network. llQhl circles lndlc1te future coverage. 

The Civil Aeronautics Administra
tion has just taken a giant step to 
solve aviation's biggest problem: air 
traffic control. 

New Raytheon radars with huge 
40-foot antennas will be a key part 
of a complex nationwide air surveil
lance system that follows and helps 
safeguard all aircraft during every 
stage of flight. Radar scopes that dis
play air lane maps pinpoint plane> 
positions at distances up to 200 
miles, altitudes to 70,000 feet. 

RAYTHEON MANUFACTURING COMPANY 

W altham 154, Massachusetts 

These ''Flight-Tracker" radars de
tect and track aircraft in all kinds rJ 
weather-even see through storms. 
A unique indicator t.ells the operator 
when the unit needs servicing. 

By making possible precise new 
air traffic patterns, by speedinJ 
arrivals and departures, Raytheoll 
radar re.adies the air lanes for the 
Jet Age. Here is another instance 
where Raytheon's "Excellence Ill 
Elecl ronics" clears a roadblock frun 
America's path to air progress. 
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OUR MILLIONTH FILTER SHIPPE D THIS YEAR ... 

FILT E RS 
FOR EVERY APIPLICATION 
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Dimensions: 
(3134) IV• x 1¥• x 2·3/ 16•. 
(2000, 1) I V• x 1~ x 1~-. 

CARRIER 

FILTERS 

A wide variety of carrier filters are 
available for specific applications. 
This type of tone channel filter can 
be supplied in a varied range of band 
widths and attenuations. The curves 
shown are typical units. 

D1•C1ttMINATOllS 

These high Q discriminators provide 
exceptional amplification and linear· 
ity. Typical characteristics available 
are illustrated by the low and higher 
f requency curves shown. 
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Dimensions: 
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These ore just o few of the items of complete tele
phone service. A package con be mode up for 
your own particular needs at home or in the office . 

A Bigger Package of Telephone Service 

New services and equipment have 
been developed to meet trend to greater 
comfort and convenience 

One of the most significant developments of recent 
years has been the great increase in comforts and con· 
veniences for more and more people. 

Recognizing the trend and alert to it, the telephone 
companies have been accelerating their efforts to find out, 
and anticipate, what people want and provide it at a 
reasonable price. The result is a wholly new concept of 
what is meant by telephone service. 

Where formerly it was thought of as just one black 
instrument, the modem trend is toward a number of tele
phones at convenient places around the house. 

We have helped this new concept by making new style 
telephones available, along with color, and with spring 
cords, illuminated dials, volume control, etc. 

But the main reason for the success of the idea is that 
people have found that there is no greater aid to new con· 
venience and comfort than adequate telephone service. 

In offices, as well as homes, there is now a much bigger 
package of telephone service available for everyone. 

Be aure to aee the Bell Sy-m exhibit, Boothe 88-BZ @ 
SIGNAL, MAY, 1957 
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The gray felt 
belongs tea 
UWYT Engineer ••• 
He's been hanging his hat along side those of the military 
for years. And at some pretty important places too. 
Like, M.I.T.'s Lincoln Laboratories, for example. Or the 
Air Force Cambridge Research Center ... or the Signal Corp 
Engineering Laboratory ... or any of the major government 
research centers for that matter. Lewyt engineers have work 
with them all in developing the most advanced electronic 
equipment for the military. 

Take Lewyt's Coordinate Data Monitor, for example. 
Working closely with Air Force Personnel and Lincoln 
Laboratories . .. Lewyt engineers helped speed the developni1.. , 
of this complex, urgently needed device ... carried the 
project from idea stage to operating prototype 
IN JUST 7 MONTHS! 

Lewyt's skill and resourcefulness in the application of the 
most advanced electronic techniques are being applied with 
equal success to other projects in Data Processing and 
Data Transmission, UHF and VHF communications, 
Navigation Guidance, Infra-Red and related fields. 
Lewyt Manufacturing Corporation, Long Island City l, N. Y. 

Pictured at left: Lewyt's Coordinate Data Monitor, employs new, 
improved techniques to synchronize rotation of PP/ display with that 
of remote radar antennas . 

. 2 SIGNAL, MAY. !957 
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Alf AX opens new horizons in Facsimile 
Communication and Instrumentation 

FOR THE ARMED SERVICES 

Serious people all over the world are now learning first hand the new possi
bilities opened up by Alfax Paper FROM speeding idea transmission with least 
possible circuit time and reorgani:ting of information TO unveiling full resolution 
of electronic instruments, computers, and detection devices. 

FORECASTERS ENTHUSIASTIC over new 
ALDEN WEATHER MAPS 

Becordlns crlap, cl~ Alfu weather mape with 
clean whlu baclr.irround. 

Forecasters are enthusiast ic over Alfax 
maps with their clean white background 
upon which they can write and erase. 
The crisp, clear Alfax maps are non· 
smudging, non-bleeding. They can be 
overlaid for comparison - and copied 
easily by Oza!id or Bruning process. 

Alfax used in automatic, continuous 
Alden Recorders is providing fumeless 
virtually noiseless recording on the 
widespread U. S. Weather Map Net
work. Over closed loop or microwave 
circuits, Alfax records 15 times present 
telephone speeds. 

ALFAX SPEEDS VITAL RADAR 
INFORMATION to WARNING CENTERS 

HlKh S~•d 
$tlttl1Vt 
OIP.PMefl 
t ·au1mllf' •• 

Plat CoP1 Sca1111er 11<:an• only vital POrtJon of 
radar plot - apred• tranamiulon. 

4 

Leaders feel it is almost unbelievable 
how Alfax in Alden Selective Dispatch 
Facsimile Systems anticipates nearly 
every requirement of practical conven
ience to get pertinent information where 
needed with a minimum of circuit t ime. 
This system permits selection of perti
nent data from any copy- letters, dis
patches, and reports- for transmission 
at speeds up to 72 square inches (900 
typewritten , 1800 newspaper type 
words) per minute. Ideal for sending 
vital bursts of information and com
mands- it can also send complete repro
duction of any copy in strip form. 

• 
Wo~. l• r ~O lloittnn ~ I~ tall>1t l•>n Of ~lltt1.1I•., 

al,_t lllln ml•,;.,,, d •11"1 ri1<.r111 1,.r11rtn111!011 

Trial installations for U. S . Weather 
Bureau have provided operational radar 
data using induction coupling to tele
phone lines- private telephone lines -
high speed transmissions over short haul 
lines. 
Men concerned with the early severe 
storm warning have been tremendously 
intrigued with the results of trial instal
lations for providing .Alfax radar dis
patches from remote radar station to 
Warning Centers, Alfax recordings of 
echo outlines, intensities with movement, 
heights and obvious weather interpreta
tions annotated - provide 3 to 4 hours 
advance warning to such centers. 

ALFAX RECORDINGS PIN POINT 
CEILING HEIGHTS 

Alfax paper and Alden recorders dem
onstrate new high resolution in record
ing cloud heights from Rotating Beam 
Ceilometer signals. 

HEW OCEANOGRAPHIC DATA 
UNVEILtD by HIGH ll.tSOl U'fl0,.4 

ALFAA RfCORO INGS 

. • 
Alfax r~ordlng of aw.pended ~ho 11<>undn ...-
11<>lv .. Individual - life In 26 loot echo "1""1 

;ntervaho. 
Veteran underwater sound men at 
Woods Hole Oceanographic Institute 
use the wide tone shade response of 
Alfax Paper to record up to 13 echo 
ret1t1'7ls from one olltput pulse of tilt 
Echrr Sounder. Even when the trans
ducer is placed where the noise ratio is 
higher than the echo return, they still 
catch the echo returns as distinct, leg
ible rec~rdings. 
These versatile, high resolution echo 
sounder recording systems, designed by 
the Institute's technical staff around 
Alden 8" and 19" paper width Record
ers, record in discreet steps from 6 to 
1200 "flying spot'' sweeps/min. by 
merely flipping a switch. They can re
cord whole echo intervals up to 24,000 
ft. depths to "look at" the bottom or 
magnify full scale some interval as 
small as 2o feet between the surface 
and the bottom with an accuracy of 
one part in 30,000. 

ALFAX INTRIGUES TOP SCIENTISTS 
Scientists working in the cardiograph 
field-brain waves- or like studies have 
been highly excited. They realized that 
the Alden recorders, plus shade grada
tions of Alfax Paper in proportion to 
output, particularly because of its re
sponse in the lighter shades or in re
sponding to transient or weak signals, 
opened for them new horizons in 
graphic recording, and they are now 
able to study layers of strata of phe
nomena for which previously there had 
been no ready way of obtaining a record. 
Scientists are now using or exploring 
Alfax Paper for new high resolution 
recording of:-

• Magnetic, Ulh'a1onlc, 
Atemlc ftaw detectou 

• Infrared, soflar, loran 
• frequency tpectrvm mont9-lng 
• Analogue compvter outplltS 
• Normallsed or aampled rad- 1lf!Mlb 

NOTE: For specific inf ormatio-n on Aid~ 
Recorder and Sc(l1111er Cimrpcment11 or 
Facsimile equipment, Ciill or u>ritt to 
Al.den Electronic and Impulse Record
ing Equipment Co .. W estboro 7. M1JJJ1. 

FOR AN EXCITING GLIMPSE 
OF THE NEW HORIZONS 

being opened by A !fax Paper in facsim· 
ile communication and direct graphic 
recording, see us at Booth 68 and fi9 at 
AFCEA Convention. Sheraton-Park 
Hotel, Washington, n.C., May 20-22. 

There's more to te ll- write for your 
Free 6llbscriptio11 to ALF AX NEWS. 

ALFAX PAPER AND 
ENGINEERING COMPANY 
Alden Research Cent•, Westboro, Mass. 
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.. .,e, st in a long line of relays 
for industrial control 

This is the relay you've asked us to build. Now 
Automatic Electric is happy to present its latest 
achievement-the miniature Class "E". We're 
proud because this husky baby brother of the Class 
"B" condenees all of it.s famous features in a min
imum of space and weight . .. with no sacrifice of 
quality! Many Class "E" features appear for the 
first time in a relay of such compact size. Here's a 
relay which is indispensable where small size and 
weight (coupled with reliable performance) are of 
prime importance. 

This new miniature relay comes to you with a 
eolid reputation, backed by 65 years of leadership in 
automatic dial telephone equipment for America's 
Independent telephone companies and leadership 
in industrial controls for industry. 

Check these features of the new Class "E"-
• miniaturized, telephone-style, base mounting for 

tear-connected wiring. 
• heavy thickness armature arms (previously avail

able only in larger relays). 

SIGNAL. MAY, 1957 

• heavy-duty backstop that won't wear out. 
• adequate terminal clearancea for easy wiring. 
• long-life, lubricant-retaining bearing also allows 

for an easy check of the heelpiece airline setting, 
without disturbing the adjustment. 

• fully independent twin contact springs. 
• sturdy, strain-relieved heelpiece insures stability 

of adjustment. 
For more information, call or write Automatic 

Electric Sales Corporation, Chicago 7. In Canada: 
Automatic Electric Sales (Canada) Ltd., Toronto. 
Offices in principal cities. 

AUTOMATIC ~ ELECTRIC 
"' w1w111t Of THt ctHtRAL ttUPHOHt SYSn"' 

~ 
0Hl Of AMlRICA·s GREAT COW.,UHtCATtOHS SVSTlllS 
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Leadership: Avionics Design and Packag 

CllRATIVE LEADEll IN AVIATION SLKCT'lt 



unicafion 
·lion 
;cation 

Collins CNI is an efficient electronics 

package designed to each aircraft type and 

provides a common logistics base by 

utilizing identical modules for all aircraft. 

iced packaging techniques plus increased attention tQ 

ms regarding vibration, heat transfer and mutual 
rcncc have led to development of the Collins-designed 
.sQ-19 Integrated Electronics System. 

miell Aircraft Corporation, first to use this design, 
en instrumental in proving and refining the system. 

Visit flte Collini f xlt1'1it at t'"1 AFC EA Conv•ntion 

CIDH Ufto• tow" • O&UA.t • IUIHNIC • NIW YVU 
• MIAMI • llATUI • COUINt IAlllO COMIANY or CANAIA 

COUOU l&DIO COMPANY Of IH•\l\MD. lfl • lONION 



.! 
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Don't mi11 
booth1 148-49 at the 

AFCEA Canvention 

• Af"'om1M 
• BolliJlics 

• Rodar A,..1.,.1nos 
• Gvid~d M iude 

Suppoo Equipmont 

• Auxilioty Power Supplies 
• Conrtol s,..,,.,,., 

From radar antennas to "readout" equipment ... 

AMF has experience you can use 
• Giant search antennas made by AMF form a vital part of the nation's air surveillance 

network • And converting the incoming radar signals into instantly understandable infor

mation are brain-like AMF Electronic Data Display Systems. The ultimate in "readout" 

equipment, these compact console units accept either analog or digital information, instantly 

convert, coordinate, and display the data on the face of a cathode-ray tube. Incoming 

signals can be interleaved with synthetic symbols for immediate reference, and any segment 

of the display can be offset and enlarged whenever desired. • See for yourself why, for 

radar control of air, ground, and harbors, or for general-purpose computer reading, AMF 

has the experience and equipment ~ can use. 

o.r- Procfvds Gto4IP 
AMERICAN MACHINE & FOUNDRY COMPANY 
TI01 Nolfh Royol Street, Aloonclrfa, Vea. 

DEFENSE 
PRODUCTS 

Albury Pork • Atlanta • 8osron • Broo\IV"" • Oollot. • Ooy1on • Los Ano•I•• • S.onl• • Tuc,on • Wo,hinoion, 0. C. 
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PRESIDENT PERCY G. BLACK, AFCEA 

Colonel USA, (Ret.) 
Assistant Vice President 
Au.tomatic Electric Company 

A Convention Welcome 
l wish to extend a hearty welcome to all members and guests of the Association who are present in Wash

ington or with us in spirit on the occasion of the Eleventh Annual AFCEA Convention. 
This Convention in the Nation's Capital opens a new era in AFCEA activities. Here, for the first time, our 

Exhibitors have an opportunity to display their exhibits to the rank and file of the Department of Defense. 
These exhibits will be an education to the many visitors who may never have an opportunity to view a communi
cations and electronics display of such variety and magnitude outside of Washington. 

Here in Washington, too, the leaders of our industry should be more than ever impressed with their re· 
sponsibility in the national defense. 

In addition to the audience from official Washington, selected engineering students from the universities in 
and around the Capital have been invited to view the industrial exhibits. This is in furtherance of the AFCEA 
policy to encourage scientific education throughout the United States, a policy so ably presented by our first Presi
dent, General David Sarnoff, in an article in this issue. 

Your Convention Committee has prepared a splendid program, which, for the first time, will include the pre· 
sentation of selected technical papers. 

The theme, "Marconi to Mars," is aptly descriptive of the scope of the Convention. The speakers, who will 
address the various meetings, are outstanding in the fields of communications and electronics. The setting for 
the Convention, Washington in May, is perfect, and I can assure those ladies attending an interesting and colorful 
program which only Washington can offer. 

As my term of office as President of your Association draws to a close, I wish to thank one and all for your 
loyal support. The untimely death of our Executive Vice President laid a heavy burden on the National Head
quarters staff. Thanks to their work and devotion, the Association has weathered a difficult period of readjust· 
ment and through their efforts has grown and prospered during the past year. 

h 
l would also like to add my deep appreciation to the Officers, Executive Committee, the Board of Directors and 

1 e Chapter Officers for their splendid support during my term of office. 

SIGNAL, MAY, 1957 
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* * * 

Wilber M. Bruclcer 
Secretary of the Army 

* a~ tribute from Defense 

On the occnelon of lhe annual convention of the Armed Fon:ee Com· 
munlcations and Electronics As..ociaition, I consr•tulate iu members on 
the viital role their industrial-military chapters play in our Nation'• pre
paredne111. The AHociation enters upon Its eecond deeade of exiatenee, 
distin1suU.hed by an impre11ive record of national een ·ice and achievement. 

Yo1:ar theme, "Marconi to Mare," characterize11 the forward-lookiq 
conce:pt of your AHOclation, which is helplns lmmeuurably to marshal 
Amer:ican resource11 of skill and knowledse in order that the Army and 
iU sister Services may continue to keep •breut of every advance of mod
ern edence and technololJY, and fully mea!lure up to the challenge of the 
atomic age. 

My beet wishes for an in8pirlns convention and a new year of aceom
pliehrnent which will be ae fruitful for you and our Nation ae ha,·e been 
thoee which are behind you. 

* * * * 
To the memben of the Armed Forces Commun1ications and Electronic~ 

Aaeoclation, I extend greetlnss and welcome to due Nation's capital. The 
theme of your convention this year exemplifies p,rogress--a half century 
of progrees which can be matched by few othe.r scientific fields In this 
fast moving ase. 

The Air Force ill dependent upon the comma1nication&-electroulcs In· 
duetry to a major desree, not only for the production of new and better 
devices and systems, but, in as110ciation with the military, for developing 
better methods and techniques to provide for a more effective Air Force 
combat Potential. It is throush such close aesoc:iation and the poolins 
of our experiences that better ways of doing tbinp are evolved. We should 
do all we can to enhance this mutually profita,ble relationship in the 
interest of continued progress, which la eo euent:ial to the maintainancc 
of ~ecurity and world peace. 

With be't wishes for a !<Uccessful 1957 co~1vention and continued 
growth in thf' future. 

Thomas S. Cates, Jr. 
Secretary of the Navy 
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* * * * 

James H. Douglas 
Secretary of the Air Force 

The theme of the 1957 AFCEA Convention, "Marconi to Mara," gives 
occa~iion for all of us to contemplate the remarkable advances in com· 
muni1cations-electronics which have taken place in this Century in which 
we lh·e. We are especially conscious of this in the Navy, where communlca· 
lions-electronics are so vital to our far Rung operations over the ,·asl 
oeea111 areas, with the con6lant n ecessity for dose coordination of our 
eurfa•ce, air and sub-surface forces. 

Hence, from the days of lhe ttpark-gap to the present day of the con· 
trolled satellite, the Na,·y hae maintained a continuowi and increasins 
intert,st in communications-electronics. Last year the Naval Research 
Labo1ratory received the fi~t radio waves from the planet Man, thue 
opening new vistas for communicatioru1-electronics throughout the entire 
unive·ne. 

The AFCEA is to be consratulated on the scltttion of a convention 
tbem•e which ofl'en such a challenge to further progre&s in this field. I 
extend best wi8hes for a mo~t succf's1:1ful and stimulating national conven· 
tion. 

SIGNAL. MAY. J9S7 

Google 
--------



EDTTORIAL 

M to M 
TRULY, IT WAS A CR£AT MOMENT IN 

the history of mankind and the his· 
tory of Communications when, on 
March 27, 1899, Guglielmo Marconi, 
the father of radio, sent a received 
message from the vicinity of Bou
logne, France. to the South Foreland, 
England, a distance of 32 miles. But 
today, only 58 years later, hundreds 
ol received messages are sent thou
;ands of miles daily, radar signals are 
being transmitted to the moon and 
back, and radio astronomers are pick
ing up waves from stars millions of 
lii ht )ears from Earth. Thus has Com
munications expanded and space 
dwindled since Marconi. And an en
tirely new science-a sister to Com
munications-has come into being, 
Electronics. 

Against this backdrop of startling 
technical advance, members of the 
Armed Forces Communications and 
Electronics Association are now hold
ing their eleventh annual convention 
at the Sheraton-Park Hotel in Wash
ington. In accordance with their 
constitution, they are gathering to 
preserve and foster the spirit of fel
lowship am o n g Communications, 
Electronics and Photography person
nel of Industry and the Armed 
Forces; to promote efficiency in mili
lar)' Communications, Electronics and 
Photography; to further the general 
:trowth and development of these 
fields, and to encourage measures 
necessary to the nationa1 defense. 

For the sake of defining mood and 
rlirection, a convention deserves a 
theme, and one has been chosen for 
the 1957 AFCEA show: To focus 
thouiiht on both the past and the 
future of Communications and Elec· 
lro.nics and to suggest the rushing, 
swift pace of progress in these fields. 
the phrase Marconi to Marj has been 
adopted. Marconi to Mars! - the 
words call to mind great things al
r:ady ac.complished and, at the same 
time, hint of even greal~r things yet 

\ 

tu come 

M_arc~ni to Mars! In recent years 

l 
particularly, Communications and 
F.lectronb have made rich contribu· 

tions to the welfaTe and advancement 
of mankind. Television, radar, elec
trophotography, facsimile transmis
sion, microwave relays, high speed 
electronic computers, automatic navi
gation devices, electronic microscopes 
and telescopes-these are some of the 
miracle children already given to 
society by Communications and Eler· 
Ironies in the Twentieth Century. 

And many another boon to civiliza
tion can be seen on the horizon, 
ready and waiting to come out of the 
future and benefit human life. Jn. 
stantaneous, two-way communication 
between individuals anywhere in the 
world is even now far more than 
science.fiction . International tele
vision broadcasting- what could do 
more to break down the barrier of 
strangeness, create sympathy and un
derstandin,g between natfon and na
tion ?- can safely be predicted. The 
electronic use of thermonuclear ma· 
terials to produce heat and cold fore
casts a completely new approach to 
heating and refrigeration. And two 
of Man's oldest and dearest dreams 
are also apparently about to come 
true: automation and space travel. 

Already automation begins to usher 
in the Second Industrial Revolution 
and freedom of the human mind and 
spirit from the slavery of monotonous 
labor. The gifts of electronics, data 
handling machines and systems able 
to analyze marketing and sales data. 
schedule production, control manu
f.acturing processes and timetable de
livery of finished goods, will not only 
free human energy for more creative 
purposes and greater leisure, but the,· 
will also J?uaranlee a speed and ac
curacv of work never before ohtain
able. · 

And space travel.! Marconi to Mars! 
In this International Geophvsical 
Year, with satellites soon to e 
launched, the exploration of space 
seems close at hand and is predicted 
hv many within the next fifty years. 
What does space travel offer Man? 
New frontiers for settlement? Pos
sihly. thou;zh moi:l scientist!\ think 

not. But, even if planets suitable for 
human habitation are never found, 
it is certain that science itself will be 
greatly enriched. The exploration of 
space will give scientists new frames 
of reference in which to test their 
hypotheses, their theories and their 
knowledge; the exploration of space 
will surely be the most fruitful proj
ect in scientific research ever under
taken. 

But enough of bright pictures of a 
brilliant future for Communications, 
Electronics and the human race. 
There is much in the present and in 
the past to presage an entirely differ
ent sort of future-or even no future 
at all! 

Much of the unparalled scientific 
advance this Century has seen does 
not bode good for civilization; in
deed, much of it bodes only waste and 
destruction. Hydrogen and atom 
bombs, intercontinental guided ballls
tics and uranium casings--these are 
the weapons of mass devastation and 
ruin- weapons which misguided men 
of other nations, befuddled by fa· 
natic ideologies, caught in the press 
and swirl of quickly changing world 
situations, might seek to use. 

Marconi to Mars! In one last sense 
the theme of the convention particu
larly applies to its business. Both 
the military and civilian members of 
the Armed Forces Communications 
and Electronics Association have, as 
a chief purpose, the encouragement 
of measures necessary to the national 
defense. Surely all would agree that, 
if the weapons of modern war are 
ever launched against this country, 
there may be no future for Communi
cations, Electronics, or the United 
States of America, unless we are fully 
prepared to counter with :-uc(·essful 
military action. 

To the Romans. Mars was a snnbol 
of military strength and preparedne.c;s. 
1n our dah Mars remains a scientific 
~ymbol for electronic research and 
exploration. Times may have changed 
through the years hut it still makes 
i:t:nse to hitch your wagon to a ST AR 

~;:::::::::::====================================* 
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ADM. ARTHUR W. RADFORD, USN 
Chairman, Joint Chiefs of Staff 

It gh·es me great pleasure to greet the members of the Armed Forces 
Communications and Electronics AMociation on the occasion of your 
E leventh Annual Convention. We in the Armed Forcell gladly acknowl· 
edge the significant contributions to our military efl'ectivenees which 
have been made by the eegment of American fodmtry and science repre· 
sented at your Convention. 

Your Association, with Its basic aim of improving cooperation be· 
tween the Armed Forces and industry in communications, and of pre
serving the spirit of f ellowshlp among- the communlcations, electronics 
and photography per10nnel of indmtry and the Armed Forcca, hae pro
vided an invaluable means of llai90n among these groups. The vital im
portance of electronics to national defe1111e make11 it imperative that this 
relation1Jhip continue and be firmly cemented. 

My congratulations and beet wiahee to each of you for a euecenful 
Convention. I reg-ard your Allsoeiation ae a valuable component of our 
Defense Team. It is more important than ever that the Armed Forces 
and lndwtry remain partnen in defense. 

* 

GEORGE W. BAILEY 
Toastmaster, AFCEA Convention 

Mr. Balley WBB born in Quincy, Mat1aachusettt1. He received an A.B. 
degree from Harvard Collere in 1907, and is TreaBurer of hie class. 

During- World War JI, Mr. Bailey served in Washing-ton, D. C., as 
Chief of the Office of Scientific Personnel under Dr. Vannevar Bush, 
Director of the Office of Scif'ntific Research and Development, for which 
he was awarded the certificate of merit by President Truman. He was ap
pointed E xecutive Secretary of the IRE in 1945. 

He has long been well known as an amateur radio operator. From 
1940 to 1952 he held the offices of President of the American Radio 
Relay League and President of the International Amateur Radio Union. 

In 1950 he was appointed to the Eng-ineerinr Sciences Advisory Com
mittee by Major General Lewie B. Hershey, Director of the Selective Ser
vice System, and served until the Committee was disbanded in I 953. 

Mr. Bailey served as President of AFCEA for two terms, having been 
elected initially by the Board of Directors on May 7, 1954. Presently, he 
is a Director of the Aseociation and a member of its Executive Committee. 

Possessing a pleasing personality and know how, he has been instru
mental in furthering the prosreee of many organizations and has become 
known world-wide in the field of C"ommunications and electronics. 
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* * 
AS'ectionately known ae .. Joe" by his many 

friende, Admiral Redman ie a Weeterner by birth 
and cut hie eye teeth In a "he man" gold mialn1 
town in California. Graduatin1 with a BS degree 
from the U.S. Naval Academy and loter completing 
studies in eleetrleal enclneerina at the Poet Grad
u11te School, Annapoli1, Maryland, and Columbia 
University, he received hie Mailer of Science de
gree in 1921. la 1946, Admiral Redman wae 
awarded an honorary Doctor of Law Decree from 
the Univenity of Nevoda-the institution he al· 
tended before enterina the U.S. Naval Academy. 
With &eventeen years of distinpished service at 
sea and fifteen yean of 1ervice in positions of 
great responsibility ashore, Admiral Redman was 
a natW'al choice to become a Vice President of 
Western Union upon hie retirement in 1946. He 
makes hie permanent headquarters in Waehington, 
D. C., to Jneure e &'ective coordination of the tele
graph company'• dome.t ic and inteniational com· 
munication.a f acilltiell with the heads of the mili
tary and other Government departmente. Bia 
M!!n1e of humor, drive and enthusia1m a re thoee 
characterialia which mark him .. "that type of 
leade r" we like to think about whenever we refer 
to civilian-military prorreea. 

On the military eide, In Adm.lral Rednuin, the 
Navy foand a man In whom was combined eound 
naval tralnina, Iona experience on 1urface and 
nndenea craft. administrative ability, a scientific 
and techn.lcal backsround, and a flare for Jeade"' 
th.ip. He was the eecond officer in the history of 
Naval Communications Serviee to hold the Direc
torship of Naval ConununieatJons for two toun 
of duty. 
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REAR ADMIRAL JOSEPH R. REDMAN 

Vice Preside1it, W es tern Union 

AFCEA CONVENTION CHAIRMAN 

* * 
Throu1h hi• exerciee of foresight, energy, 

knowl~ge and wisdom, the world.wide expanelon 
and moderniution of the Navy's communication• 
syetem wa1 accompli1bed daring World War II. 
For this be received one of oar Nation'• meritori
ow awarde, the Dletinculehed Service Medal. Un
de r h.is direction, certain methods, which had a 
vital part in the 1ucceeeful prosecution of the war, 
were developed. They may not be dlseloeed bat 
are known to a paet President of the U.S. and 
a Secretary of the Navy. 

He ser ved in the Southwest Pacific Forces on 
patrol in the Coral Sea H Commander of the 
Cruiser rJSS Phoenix from October 1942 to April 
1943. Amons bJ1 many other decorations is an 
award made by the Kini of England, H Com
mander of the Military Divieion of the Order of 
the Britieh Empire, Admiral Redman was the Navy 
Representative dW'ing the war on the Joint Com
munication• Board, the Combined Commanica· 
tions Board, the Board of War Communication•, 
ond the State Departme nt'• Telecommanicatione 
Committee. Ha,•in1 been 1elected three tlmee by 
the State Department to repre•ent the U.S. at inter· 
national eommunleatione conference. (known as 
CCIR), he eerved with dietinetion at Copenha11een, 
Madrid and Cairo. Be 11 an honorary m ember of 
the Veteran Wlrele11 Operators A11ociatlon and a 
pall national President of AFCEA. 

The Armed Fotea Communications and Elee
tronla Aseoclatioh wlshe1 to exprees ita apprecia
tion and thanke to Admiral Redm8'n and h ie eta&' 
for the efficient organization of thie year's conven
tion. As Convention Chairman, he has scored again. 
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AFCEA NATIONAL CONVENTION PROGRA 
May 20, 21, 22, 1957. 
Monday, Tuesday, Wednesday. 

e 103 Exhibitors 

• 150 Exhibit Units 

e Daily Technical Sessions 

Monday, May 20th 
8:30 AM-Sheraton Hell 

Opening Breokfaat 
9:30 AM- Officio! Opening of Exhibits 
10:00 AM-Cerlbar Room 

Chapter Pre1ident1 
Confereace 

10:00 AM-12:00-Continental Room 
hglneeri•g Papen 011 
Research ond Applicotlo11 

12:30 PM-Shere+on Hall-Keynote Lunch
eon, RAdm. R. Bennett 

2:00 PM-5:00 PM-Adams Hamilton Room 
h1du1triol Movies 

2:30 PM-4:30 PM-Sheraton Hell 
Ponel on Scotter Propogo
tion, Moderator; RAdn1. J. 
Wenger 

7:00 PM-Continental Room 
Receptio11 

8:00 PM-Sheraton Hall 
Buffet Supper 

Exhibits: 9:30 AM-9:00 PM 

Monday, May 20th 

EVENTS 

Tuesday, May 21st 

9:00 AM-C1riber Room 
Council ~ Dlrecton 
MHting 

10100 AM-12:00-Continentel Room 
E11ginHring Popen 011 
Re1eorch and Application 

12:00 AM-Busses to Nevel 
Research Laboratory 

En1l>ork at hotel, cleora11ce 
at NRL, lunch, tour, retuni 
ot 3 :30 PM 

2:00 PM-5:00 PM-Adams Hamilton Room 
lndu1trial Movies 

7:00 PM-Continental Room 
Receptio11 

8:00 PM-Sheraton Hell-Banquet 
Speaker: Donold C. Power, 
President, General Tel. Corp, 

Exhibits: 9:00 AM-9:00 PM 

FOR THE LADIES 

Washington, D. 
Sheraton-Park Hot 

• Trip to Naval Research La 

• 6 Important Social Even 

• Special Program for Ladi 

Wednesday, May 22nd 

8!00 AM-Ceribar Room 
Officen & Directors 
Breakfost 

10:00 AM-12:00-Continentel Room 
Engineeri119 Papers 011 
Reseorch ond Applicatioa 

12:30 PM-Sheraton Hall 
l11dustriol L1111cheon 

Spea\ars: The Hon. Fraak D. 
Newbury, As.st. Sec'y. D.f .. 
Research l Engineering, end 
Mr. Jan1es M. Brid9es, Di
rector of Electronics, Office of 
Asst. Sec'y. Def., R. & E. 
Question and Answer Period 

2:00 PM-5:00 PM-Adams Hamilton Room 
l11duttrial Movies 

Exhibits: 9:00 AM-5:00 PM 

9:30 A.M.-Auemble in the Madison Room for • Con· 
tinental breakfast, "get acquainted hour," 
and review of plans. (; t 

Tuesday, May 21st 
9:45 A.M.-Anamble in the Madison Room 

10: 15 A.M.-Privete can leave for Georgetown •nd 
Embeny Tour (If you are the scientific type, 
en intoredlng tour of the Ne11el R.1e•rch 
Leboretory is scheduled et 11 :l~Tre~s· 
portetion end lunc:h-$2.75) 

11 :30 A.M.-Assemble in the Madison Room 

12:00 Noon-Buses leave for Fort Mc:Neir-Quarters 11 
12:30 P.M.-Mn. James D. O'Connell will greet tho ledies 

et her homo. 
l:lO P.M.-Lunc:heon-Fort Mc:Nair Club 

There will be a nominal charge of $2.00· 
to help defray oxpons&1. 

,. 
7:00 P.M.-RECEPTION AND BUFFET SUPPER. Sheraton. Mrs. France' c. Engel 

Per\ Hotel. 

I :45 P.M.-Auemble In the Madison Room 
2:15 P.M.-Bu5es leave for Capitol Tour 
7:00 P.M.-RECEPTION AND BANQUET 

Wednesday, May 22nd 
9 :45 A.M.-Auemble in tho Madison Room 

10: 15 A.M.-Bu1es leave for National Gallery of Art 

Committee: Mesdames Engel (Ch•irman). Blee:•, Clark, Finlay, Finley, Jac:oc:b, 0 1Connell, Redman, Saddler, Wenger. 

Technical Papers: 
Monday, May 20, 1957 

l 0: 00 · l 0: 30 .. Rapid Fault Elimination in Complex Electronic Sy~tems'' by J. F. Scully, Monroe Calculating Machine Co. 
SYNOPSIS : Rapid elimination of faults in complex electronic system! is mandatory if full operationitl use is to bt 
made of their inherent capabilities. An automatic diagno iis system employing dunl equipments for detection and 
location of defective components has been in field use for &ome time. Extension of the aystem is beiog made to non· 
dull] circuits. In 11ddition, the new system employs automatic marginal checking during operation without los.• nf 
ope-rational time. 
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0; 30 -11: 00 "Single Sideban<l Recei"ers" hy H. F. Comfort, Radio Cotporation of America 
SYNOPSIS: A smgle sideband receiver equipment with pul•e locked generator trt>quency control system is descriLed. 
This equipment was developed with frequency control that will meet performance requirements for multiple-tone 
opr.ration. voice and twin sideband. The advantages and disad\'anlages of single sideband versus double sideband 
arc discussed as well 11~ the stability requirements. 

1: 00. 11 : 3 0 "Single Sideband for Air-Ground Communications" by E. W. Pappenfus. Collins Radio Co. 
SY=>'<>Psrs: A discussion of the present-day requirements for air-ground communications with a listing of limitations 
ul airborne high frequency equipment. The advantages to be offered by single sideband emission will be given anq 
sperial operating features of airbome single sideband transmitters and receivers will be stressed. The paper will 
~ncludt> with a brief des<:ription and specificatioM of an airborne single- sideband transceiver now in development. 

! l 130-12 :00 "A Single SiJeband Rarlio Central to Replact~ Military Wire Lines" by A. M. Creighton, Motorola, Inc. 
SYNOPSIS: A description of a practical system and equipment for communication between mobile stations that would 
!unction in a manner similar to the telephone. Duplex type speech transmission is achieved and also selective calling 
of the different subscribers. The system is a multiplexed communications system supplying fuU duplex telephone type 
:<ervire to mobile subscribers. Employed in the system are single sideband techniques, and it operates in the 150 
mr range. SpectTUm efficiency is achieved by channel spacing of only 6 kc. 

Tuesday, May 21, 1951 

10 :00 • l 0 13 0 '"The Trrnd of Facsimile in Military Communications" by A. G. Cooley, Times Facsimile Corporation 
SYNOPSIS: The trend of facsimile in military communications began in 1923 with ship-to-shore transmissions and 
plane-to-ground transmissions in 1930. At present its greatest application is in meteorological services. Other uses 
include: message communications and transmission of X-ray films. The successful transmission of a newspaper to San 
Francbco over a video channel has encouraged communicators to look toward high speed facsimile as the answer to 
trunk line communirat ions. Fac5imile's commercial success points to widespread adaptation in military sy$tems. 

IO :30 • 11 : 00 "Processing, Narrow-Band Transmission, and Remoll' Display of Radar Data" by S. P. Detwiler, Lewyt Manufactur· 
ing Corporation 
SYl\'OPSIS: The proressing and narrow-band transmission of gap-filler-radar data for use in the SAGE system is 
<liscus.<ed with a minimum of theoretical detail. The performance of these functions by Coordinate Data Transmilter 
A~/FST-1 is described, with particular attention being paid to the digital integration techniques employed. The 
possible application of these techniques to other ra<lar display problems is discussed. A short description of the 
Coordinate Data ~fonitor OA-947 remote indicator and its operation is ali;o included. 

I J ;QO . JI : 30 '':\fultipll"xing Circuits in the National Air Defense Communications Networks" by 1. B. Nau.gle, Lenkurt Electric Co. 
SYNOPSIS: An acute problem in developing a communications network for the continental air defense system is the 
linking (lf remote outposts with computing and command centers and with each other. Point to point a11d forward 
st<allec microwave systems multiplexed with single sideband carrier have proven one of the most practical methods. 
This carrier equipment ie similar to that u!led by commer cial telephone companies and pe.rmits the maximum num· 
btr o{ channels to be transmitted over a microwave system. TI1e availability of proven commercial carrier equipment 
a>< an interim measure has been of great value· to air defense conununications. 

JI ;JO -1 Z :00 "Thr 1\ir Roull' SurveiUanc:e Radar for U.S.A. Air Traffic Control" by B. I. McCaffrey. Raytheon Manufacturing Co. 
SYNor:;1s: The increase in speed of aircraft and in the amount of air traffic during the last decade is going to make 
Grand Canyon cra!'hes all too common if we do nol soon have a major overhaul of our air traffic control system. Th!.' 
decision to undertake the overhaul has been evidenced by the procurement program sponsored by the Civil Aero· 
nautics Administration, designed to provide complete nationwide r adar coverage by means o{ long range surveil
lance radar equipment. Some of the important characteristics o{ a long range surveillance system for air traffic con
trol are range performance, resolution in rang!.' and in azimuth; ability to separate moving from fixed targets and dis
crimination against clutter and Tf'liability of operation. Performance is to be achieved in the CAA radar by many 
proven techniques as well as a few recently developed de,ices. Circular Polarization, cascade cancellation for Moving 
Target Indication, high angle cosecant squared antenna coverage, low noise figure and L.band components are some 
l)f the means used by experienced design engineers to meet the tough requirements epccifi ed by the CAA. Thi! will 
result in the installarion within 1he U.S.A. of excellent Air Route Survei1Ianre f11cilities leading to improved air traffic 
safety coast to coast. 

Weclnesclay, May 22, 1957 

lo :00 • l 0 :30 "The Vanguard Launching Vehicle Instrumentation System" by V. J, Crouse, The Glenn L. Martin Co. 
SYNOPSIS: Instrumentation plays a vital tole in the flight test program which will precede the launching o[ the 
first emh satellite. Precision measurements must be made in the presence of liquids and gases corrosive enough to 
etch most types of steel and at temperatures ranging from more than 900 degrees Fahrenheit to 300 below u ro. Each 
test vehicle will carry an instrumentation system capable of making betwem 150 and 200 different measurements 
of such items as prC\'sures. voltages and currents, temperatures, !!lr&ins and acceleration. 

t 0 :30 · l I :00 "Results of a Simple Technique for Handling Complex Microwave Circuits" l>Y Alexander Horvath, Sylvania Elec-
tronic Defense Laboratory ' 
SY~OPSIS: A brieI description of a technique to obtain the design parameters for complex circuits consisting of short 
leng1hs of transmission line. Several examples are presented of the application of the technique to common problems. 
Results show the superior performance that has been obtained with a variety of components in the .5 to 10.0 kmc 
range. The components include filters, couplers, and a 90° differential phase shifter. 

11 :00 • l I :30 "A Fully Automatic Teletypew·riter Dist ribution System" by Leith Johnston, Automatic Electric Co. 
SY!'iOl'StS: A description of a fully automatic teletypewriter dietribution sy~tem which delivers a message to a 
plurality of local and rrmote stations as directed by th~e character delivery distribution indicators included in the 
heading of the mes.~age. Each delivery distribution indicator can direct the message to as many as ten stations. 
While the system was de!'igned to meet military specifications, the switching principles used ere applicable to com· 
mercial teletypewriter traffic also. 

I l i30 • l Z :00 ''Some Aspects of Telegraphic Data Preparation and Transmission" by W. B. Blanton, Western Union Telegraph Co. 
SY~OPSIS: A brief explanation of the use of telegraphic principles and equipments in the original preparation and 
transmission of data, and in diret'ting, switching, and sorting data at telegraph or computer centers. Inasmuch as 
most present-day telegraph networks opera.le with 5-level punched paper tape, particular emphasis will be given to 
describing a 5-level transmission system arranged for detecti"g lransmission and equipment Nrors. and automatically 
assuring a correct received copy. A model of thi" eql:l ipment will be displayed. 
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* * * 

Donald C. Power 
President 

General Telephone Corp. 

* 
Convention Speakers · 

BANQUET ADDRESS 

Stairways to the Stars 

Synop11i11: The American telephone industry has long been a natural 
breedina and testing gTound for electronic research and development of 
gTeatest importance to pro~ess by Government scientislA and others 
eng11ged in projects required in our national intereet. The mutual and 
reciprocal benefill! of this «M>perative relationship Cor both the federal 
Government service and the public service performed by this industry have 
been clearly demon1trated. The new horizonf! opened np by such projects 
a11 the earth 11atellite, Vanguard, and the probing of outer 1pace will prove 
no exception. The brainchildren of daily businetl!I operation11 are ah~ady 
climbina their earth-made stairways lo the stan. 

* * * * 

INDUSTRIAL LUNCHEON ADDRESS 

Defense Research and Engineering 

Synopsis: The Honorable Frank D. Newbury will ell:plain the operations 
of the office or The Assistant Secretary or Defense for ReRearch and 
Engineering and ilie relationehip of this office and its organization to 
industry and national security. 

James M . Bridges 
Director of Electronics 

Office of Asst. Sec. of Defense 
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INDUSTRIAL LUNCHEON ADDRESS 

Defense Research and Engineering 

The Hon. Franlc D. Newbury 
Assistant Secretary of Defense 

Research & Engineering 

Synopsis: A discussion or the ever-increasing complexltiee or electronic 
equipment and eystem~ in military applications. Major emphuis will be 
given to the critical problems developing in our national de£en8e effort. 
Among these arc included 1ky rocketing costs for weapon system electTOnic 
development and production, unrealizable demands upon scientific and 
engineering manpower, continually more difficult problell18 of attaining 
acceptable reliability, and the extension of weapon system development 
time cycles. Another Important a spect of Mr. Bridges' talk will relate to 
some of the caueee for expensive research and development cost& for 
e ngineering eff'oru. 
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SYMPOSIUM MODERATOR ON 

SCATTER 

PROPAGATION 

RAdm. Joseph N. Wenger 
Director, Communications and 
Electronics, Joint Cltiels of Staff 

SPEAKER 

* * * * 

KEYNOTE LUNCHEON 

* * * * 
Index 

to 

Exhibits 

EXHIBIT MANAGEMENT 
WILLIAM C. COPP & ASSOCIATES 

1475 Broadway • New York 36, N. Y. • BRyant 9-7550 

Ace Electronic• Auociatu, lnc. 
Booth #30 

99 Dover S1reet. Somenille 44, Mau. 
Acepot, sub-miniature 1/2" precision 
wire wound potentiometer, Aoepot, 
n~nlinear potentiometer l" to 3''; Ace
lnm, sub-miniature precision wire 
wound potentiometer trimmer; Aceohm, 
~uh-miniature precision wire wound 
potentiometer trimmer ; Ace-relay, sub· 
miniature relay. 

Admiral Corp. Booth. #79, 80 
38()() Corti.ad St., Chicago 47, Ill. 
Tw? of Admiral Corporation' s contri· 
hutJons to the Communications of the 
Armed Forces are featured in the ex-

SIGNAL, MAY, 1957 

hibit: The light weight 1750 chaonel 
communications receiver AN/ARC-55 
and its amazing subminiaturized con
trol box. Selection of any of the 1750 
channels from a remote position is 
demonstrated. 

~ See ad on page 129 

The .4irp<1~ Produd11 Co. Booth # 137 
Middle River, Baltimore 20, Md. 
High vibration chopper, demonstration 
of Ferrac magnetic amplifier, demon
stration of miniature magnetic circuit 
breaker, magmeter frequency detector 
for telemetering, and Pulsite pulse 
transformers. 

RAdm. Rawson lennett 
Cltiel of Naval Retta1clt 

Alden Electronic & lmpulAe Rttord-
ing Equipmefll Co. Booth #68 

Alden Reeeareh Center, Westboro, 
Mus. 

High speed facsimile communication 
systems, flat copy optical scanning, 
"Quick See" 'lisible recording ceilom· 
eter, weather, and radar recording. 

See ad on page 4 

Alf ax Paper & Engiruierinw Co. 

Alden Research 
1'la1J&. 

Booth #69 
Center, Westboro, 

New l.000 inch/ sec. instantly 
electrosensitive recording paper. 

American lnatrument Co., Inc. 

visual 

Booth #19 
8030 Ga. Ave., Silver Spring, Md. 
Aminco Climate-Lab for testing elec
tronic components under MIL and JAN 
specifications; Aminco-Aire for separate 
chamber humidity conditioning; Hu· 
midity sensing elements and Hygrom
eter control systems, NEW ice, snow, 
sleet detector for outside installation. 

American Machine & Fourulry Co. 
Bootha #148, 149 

DeCense P roduct1 Gronp 
J 101 N. Royal St., Alexandria, Va. 
AMF "Digitron"- a dynamic display of 
selected symbols on a cathode-ray tube. 
Power Transient Analyzer. Frequency 
Meter. Potter and Brumfield Relays. 
AMF Silver-Zinc Batteries. 

~ See ad on pa•e 8 
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EXHIBITS-continued 
Am~rit:an Teleplwne & Tekvapla Co. 

Booclu # 88, 89, 90, 91, 92 
32 A"c· or the AmerJeas, N. Y. 13, 

N. Y. 
Bell System looks ahead for defense. 
New magnetic core amplifier and new 
UHF radio service with off-site super· 
visory control. Communications net· 
works are ready in case of enemy at· 
tack. Bell System effort is helping to 
make the DEW line a reality. 

.... See ad on page 1 ~ 

.4.R.F. Producu, Inc. Bootll # l 
7627 Lake St., River Forest, lU, 
Exhibit displays equipment from A.R.F. 
Products. Inc., Research and Manufac· 
turing Facilities: AR-lA Deviation 
Meter; AN/UPM-15 Pulse Generator; 
Pulse Type Transminer and Receiver 
for Remote Control ; URM-48 FM Sig· 
nal Generator; ARN-18 Glide Slope 
Receiver; Dummy L6ad for Testing 
Radar; Fabricated Components such as 
Transit Cases, Dust Covers, Chassis, 
etc. 

The Arnold Engineering Co. 
Booth # 129 

P . O. Boll G, Maren.-o, JU. 
Exhibit highlights magnetic materials 
which include Alnico permanent mag· 
nets, cast and sintered; Silectron "C," 
"E," and "0" cores; tape wound cores 
of high permeability alloys, including 
Deltamax, Supermalloy and 4-79 Mo· 
Permalloy; bobbin cores for computer 
applications; Molybdenum Permalloy 
powder cores; iron powder cores; 
Vicalloy, Cunife, Supermendur and 
other special magnetic materials. 

See ad on page 133 

Automatic Eledt'ic Sale. Corp. 
B°"'h #61 

1033 W. Vall Buren St., Chkago 7, Ill. 
Automatic Electric, whose relays and 
stepping switches form the "brains" of 
the Signal Corps' AN :FCC-30 central 
office teletypewriter switching center, 
introduces its class "£" relay that re· 
duces the best of the class "B" relay 
features to a minimum on space and 
weight. 

See ad on pa&e 5 

Automatic Teleplwne & Electt'lc Co., 
Ltd. Booth #21 

Strowger Works, Liverpool 7, England 
Telegraph distortion measuring sets; 
Electronic regenerative repeaters; Nar· 
row-band frequency-snift and pilot· 
carrier telegraph systems as used by 
Airways and Air Communication Serv· 
ice of USAF on "STRATCOM'' system. 
All equipment being demonstrated. 

.4uwnetica, A Ditri1ion of North Amerl· 
can Aoimion, Im. Booth. # 29, 30 

9150 E .. lmperial Highway, Bellflower, 
Calif. 

Exhibit will feature Autonetics "J ewels 
of Industry" as applied to automatic 
navigation, armament control and flight 
control systems, analog and digital 
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comvuters, automatic machine tool con
trols, airborne instrumentation and 
special products. 

Belllman En.-i,._ri,.. Co. 
Booth # 146 

114 So. Hollywood Way, Burbank, 
Calif. 

The Behlman invertron is an electronic 
AC power source. It features excep· 
tional stability, accuracy and versatility. 
It can be obt&lned in a wide variety 
of models to cover any desired fre· 
quency range, either fi xed or variable, 
and any desired power output. The 
invertron is completely electronic; 
there is no rotating equipment involved. 

B ell Aircraft Corp., Aoionia Di#Uion 
Booth. #97, 98 

P. 0. Box l, Buffalo 5, N. Y. 
Bell Aircraft's exhibit presents news. 
making achievements in the field of 
avionics. The automatic carrier land
ing system, inertial instrumentation 
system, radar.guidance and control 
components, servo valves, precision ac· 
celerometers, integrators and transist· 
orized temperature control amplifiers 
represent only a few of the systems 
and equipments which are highlighted. 

See ad on pa1e 147 

Bell & Goir.tell Co. 
(Sre liirting P««e 24) 

Booth #118 

Bendix Airiation Corp., Pacific Dio. 
Booth #45 

North Hollywood, Calif. 
Decca Navigation System for helicopters 
makes navigation as simple as following 
a road map in any weather. 

Bendix Aoiation Corp., Bendix Radio 
Diriirion Booth # 44 

Baltimore, Maryland 

Bird Electronlc Corp. Booth # 128 
1800 E. 381h St., Cleveland 14, Ohio 
Products Exhibited: Power measuring 
equipment for UHF-VHF freq uencies; 
Termaline & Thruline R. F. Wattme
ters; Tennaline RF Resistors; Coax.isl 
Switches; Coaxial RF Filters. 

Bodnar lndu1triu, Railaoay Electronic., 
Inc. Booth # 83 

238 Huguenot St., New RodieUe, N. Y. 
New Amendments to Government Specs 
make it increasingly important lo see 
and hear about the latest developments: 
Bodnar Panels and Dials in accordance 
with MIL-P7788 'Special Coating' ap
proved process, Integral lighting of in
struments and meters as outlined in 
Air Force Exhibit WCLSl-2-204, 'Rail
way Electronics' Portable Telegraph, 
Bias and Distortion Meter designe.d by 
Western Union. 

B«i»ton I n1ulaJed Wire & Cable Co • 
Booth # 114 

65 Bay St., Boston 25, Maaa. 
Insulated wires and cables speci6cally 
designed !or military applications. 

Biu-Koyne Tuti"6 Labot'atorla, Inc. 
BOOlh #138 

542 Main St., Welltbury, N, Y. 

Military Equipment Manufacturers. io· 
eluding: Environmental - High- L-Ow 
Temperature - Altitude- Humidity
Salt Spray-Sand and Dust-Sunshine 
- Rain - immersion-Fungus-Exp)o. 
sion PTOof- Shock-Vibration-Acee]. 
eration, etc, M etlalursr-Photomicro· 
graphs- Metalographs- Experimental 
Heat Treating-Micro Hardness-Ten· 
slle, etc. Chemica/-Qualitative--Quan· 
titative analyses of metals and material,.. 
Quality Control - X - Ray-.Magnaflux. 
Zyglo. etc. Other facil ities for testing. 

Bunou11u Corp., De/en.te Salea D ill. 
Booclu # 35, 56, Si 

6071 2nd Ave., Detroit 32, Mich. 
Demonstration of new techniques in 
lenticular oprics; BCT 301 core tester: 
magnetic core memory plane and other 
core devices; t ransfer storage counter: 
magnetron beam switching tubes; mini· 
ature and jumbo Nixie indicator tube>: 
printed circuit cards and other eleC'· 
tronic components from SAGE com
puter; electronic and electro·mecbanical 
communications gear. 

See ad on page 111 

Capitol Radio E"lfineerinK lr&11titule 
Booth #12 

3224 16tls SL, N.W., Waeb!ngton, D. C. 
CREI residence and home study pr<1· 
grams in electronic engineering tech· 
nology and management. 

See ad on page 56 

CGS Laboratorie.a, lnc. Booth # 63 
391 l .udlow St., Stamford, Conn. 
Mulricoupler for 2-.32 me, CU-483 with 
our FDA (Frequency Distrib uted Arn· 
plifier). Live demonstration of TRAK 
Code Converter producing page copv 
automatically from Morse Code off the 
air. T RAK Static Rejector with cir· 
cuitry newly arranged on hinged verti· 
cal panels. TRAK Panoramic Receiver 
with no moving parts for 100-150 me. 
Model PAN-I C tuned with INCRE
DUCTOR saturable reactors. Registra· 
tion in ECM organization, Association 
of Old Crows. 

See ad on pare 134 

Collim Radio Co. Bootha # 94, 95 
Cr.dar Rapids, Iowa 
Exhibit stresses Collins' participation 
fo single sideband, scatter and micr&
wave systems, typical items of Collins 
airborne and ground communications 
equipment developed for the miHtary 
services. 

See ad on pagee 6, 7 

The Combi~d Book E~1t.ibit, Inc. 
Booth # 1Z6 

950 Univereity Ave., N. Y. 52, N. Y. 
A subject display of recent technical 
books of many publishers will be shown. 

Connecticut Telep~ & Electric 
Corp. Booth #6Z 

10 Britannia St., Meriden, Conn, 
Telephone communication equipment, 
carrier equipment. UHF-VHF radio~ 
miscellaneous electro - mechanical and 
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electronic equipments and components 
(unclassified ) manufactured for the 
~avy, Air Force, and Signal Corps. 

Copperweld Steel Co. Booth #22 
Glauport, Penna. 
Exhibit features Copperweld products 
made by the unique molten-welding 
process, in which a heavy copper cover
ing is inseparably welded to an alloy 
~tee! core. These products are: line 
wire. guy and messenger strand, an
tenna wire, ground pads and clamps, 
anclior pads, insulator ties and fine 
.,.·ire. 

Craig S~1tem.t, Inc. Boot'h. #64, 65 
o~nvrr11. ~fasaacliusell8 
HELICOP-HUT Radio Re1ay Station 
and HELICOP-HUT Radio Navigation 
Station. Two self-contained, light
.,.·eight. highly mobile communications 
<)·stems that can be packed up and 
transported by helicopter to remote lo· 
rations and put into operation within 
minutes. Edra mobility features in
~lude device for truck load and dolly 
for towing HELICOP-HUT over land. 

Daile Tel~uion Dir:., Thompton 
Pr<>ducu, Inc. Booth #67 

11', 10th St., Michigan City, Ind. 
Dage Television Division will exhibit 
nrw~t military weather vision console. 
widel 78.~-W -2 complete with basic 
weather visi_on system accessories. Dage 
weather Division equipment now in
,1all~d al Grandview AFB, Missouri; 
.\lcGuire AFB, New Jersey. Weather 
\'!;ion. ne~f'St means of providing com
plete weather briefing and information 
from one central point on a base to 
many remote receiving locations saving 
personneJ, time, money and effort. 

Doricrom, fM,, Boorlu #41, 42 
430 Mountain Ave., M-urTay Bill, N. J. 
\ewest equipment from all Daystrom 
dMsions for use in aircraft communi
cations and navigation control, electron
ic and electrical instruments for gen
eral military use and other specialized 
electronic systems for defense use. See 
Da)·strom for quality leadership and 
drpendability in instrumentation. 

Sr.e ad on pages 36, 37 

DiclaphoM Corp. Booth #11 
~30 Leitington Ave., N. Y. 17, N. Y. 
.'ie\\· dictaphone dictet portable tape 
1f'C<1rder-under three pounds, battery-
11?wered. transistorized amplifier. New 
d1rtaphone multi-channel continuous 
re<·~nlln~ equipment dictatape. dicta
e<1r<l. dictalog, 

Dougliu Microro'"'e Co., Inc. 
Booth #54 

2S2 E. 3rd St., Mt. Vernon, N. Y. 
Curnplete line of microwave and radar 
~"-'\ equipment and components includ· 
mg our new coaxial continuoul'ly varia
t,~r. attenuators and broad band high 
directivity directional couplers. 

See ad on page 146 ~ 
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Du Mont Laborutoriea, Inc. , Allen B. 
Booth #99 

750 Bloomfield A'\'e., Clifton, N. J. 
A variety of special tubes including 
cathode-ray tubes, multi-gun tubes, 
multiplier phototubes, image converters, 
display cathode-ray tubes, airborne and 
shipborne radar; bright display equip· 
ment for airport use; military television 
equipment ; mobile communications 
equipment; oscilloscop~ and air traffic 
control scopes; special transformers 
and transistorized electronic units. 

Eldico Electrunic1 Corp. Rooth #47 
72 E. 2nd St., Mineola, N. Y. 
SSB-100 MlL--SSB, 100 watt P.E.P. 
designed for simplex telephone or tele
graph operation. Frequency coverage 
2.2-30 mcs.-crystal controlled stable 
filter type exciter-SO db or greater at
tenuation of unwanted sideband and 
carrier-SSB-100 M1L-Linear Ampli
fier 650 watts P.E.P. output-frequency 
range 2.2-30 mcs.-30 watts P.E.P. 
drive requirement-self-contained in
cluding power supply. (Both products 
are new equipment). 

Electro lmpulae. Laboratory, Inc. 
Booth #10 

208 Rin~-r St., Red Bank, N. J. 
Power meters. calorimeters. direct
reading calorimeter bridge. 

ElPCtronic rv-. Booth # 141 
7 E. 12th St., N. Y. 3, N. Y. 
Electronic News- the industry's week
ly newspaper-with copies of the latest 
issue available at the booth. Late news 
bulletins posted in booth as gathered 
by Fairchild News Service. the largest 
business news gathering organization in 
the world. 

Export Packinw &: Crating Co., Inc. 
Boolh #153 

5401 1st Ave., Brooklyn 20, N. Y. 
Illustrations of modern methods of 
military packaging and packin1?. Dis
plays of our box and crate section, our 
carton factory and -processing methods. 
Illustration of a huge radar screen and 
a tiny resistor packed for export, show
ing range of our flexibility exhibits of 
waterproofing and dehydration packs. 
heat sealing barriers, materials hand
l ing methods. 

Fairchild Camera and ln11rument Corp. 
Booth. #31, 32 

Robbillll Lane, Syosset, L. I., N. )', 
Radar moving target simulator sys tem; 
Automatic voice data link; Weight de
viation recorder (fraction.:! gram 
range); High speed Motion Analysis 
Cameras; Aerial Reconnaissance Sys
tems featuring IR, Radar and Photo. 

Federal Telttommunication Laba., 
.4 Dfo. of lnrernational Telephone &: 
Telegraph Corp. Boolh #37 

500 Wa-shington Ave., Nutley IO, N. Y. 
Model . display of another microwave 
"First" by Federal Telecommunications 
Lah.: over-the-horizon b r o a d · b a n d 

' . 

microwave radio and the recently de
classified TACAN automatic recording 
and data link for air traffic control. 

Federal Telephorui &: Radio Corp., a 
Dill. of International Telephorui & 
Telegraph Corp. BOOfh #38 

100 Kingsland Rd., Clifton, N. J, 
Radio communication equipment, TA
CAN and other radjo aids to aerial 
navigation test sets, airborne power 
supplies. 

See ad on page.a 118, 119 

Ford lrutrument Co., a Dit1i1ion of 
Sperr,- Rand Corp. 

Booth. #100, 101 
31 • 10 Thomson Arn., L. I. City 1, 

N. Y. 
Computers and controls for govern· 
ment and industry, foclud ing airborne 
and vehicular navigational systems • 
missile controls. gunfire control com
putors and a variety of other systems
as well as a line of computer and servo 
components. 

See ad on page 141 ~ 

General Bronn Corp. Booth #127 
711 Stewart A'\'e., Garden City, N. Y. 
The General Bronze Corporation is fore
most in the design. development and 
precision manufacture of UHF wave
guide systems, waveguide test compo
nents. complete radar, scatter communi
cations and radio telescope antennas 
and systems, including pedestals and 
pedestal drive mechanisms as well as 
proprietary designs for antenna feed 
systems and high-power rotary joints. 

General Electric Co., Heney Military 
Eltttronic Equipnumt Dept. 

Booth. #841 85,86, 87 
Syracu11e, N. Y. 
Military electronic systems and their 
applications in the "Systems Age'?
detection and location, trackjng, data 
handling, missile guidance and control 
and ground control of interceptors-
developed and produced by a closely 
integrated team of engineers, scientists 
and technicians with the support of the 
complete research and production facil
ities of the Company. 

See ad on page 33 ~ 

General Eltttrlc Co., Light Military 
Electronic Equipment Dept • 

Booth. #25, 26 
French .Rd., Urica, N. Y. 
Military Aviation Electronic Systems-·
Communication and Navi.gation (includ
ing synchronous communications, data 
link and doppler navigation ), Elec
tronic Warfare (countermeasures and 
special electronic techniques). Weapon 
Control (radars. missile guidance. fuzes 
and automation systems) and Airborne 
Detection (ASW, AEW and search ra
dars). Feature!! new circuitry display 
for the synchronous detection adaptor 
which has a roused significant intere~t in 
Airborne communication areas. 

See ad on page 44 ~ 

21 



EXHIBITS-continued 
G~ol El«trk Co., Minilee £'. Ord· 

tut~e .~•teme ~,... 
Booclu 3tZ7,.%1 

3198 Ck.1nal St., Philadelphia, Pa. 
l 1 Di11play will con"i~t of Army. ~avy 
and Air force mill11ile model11 and how 
the ~fis!lile and Ordnance SystemA De
partment of General Electric is helping 
to develop mi11ailes. 2) :'iews item of 
interc•!lt will he a description of a new, 
multi-million dollar data processing 
c,t:nttr for UM: by Ground Jnstrumenta
lion overations. 

General Ekctrlc Co., Semkon.ductor 
Produt"U Deportml'nt Booth # Z9 

1224 W. GenH~ St., S;rruu.e 4, N. Y. 
Tran11istors and Rectifiers. 

Corham Manufacturintr Co. 
Booth #93 

Elmwood Station, Providence 7, R, ) . 
New Gorham designed slip ring al!sem
blie11. Fabricated and cast microwave 
c1Jmponents and electro-mechanical as· 
semblies manufactured to cu~tomer 's 
deliign. Service11 include most types of 
metal fabrication quality controlled 
from raw material through finishing 
and testing. Foundry, machine shop 
and 811sembly departments con!'titute 
r.hief facilities operating in one plant. 

Gramm Tralln Corp. 
Booth• #120, 121 

425 E. O'Coanor Ave., Uma, Ohio 
Trailers, custom-de~igned for electronic 
f:quipmen t . 

The Halrlcraf tere Co. Booth #74 
4401 W. 5th Ave., Chicago 24, 111. 
The HallicrafterR Company exhihit will 
fenture a new single sideband trans
mitter incorporating the most recent 
Hall icrafterll' development-a 5.0 me 
quartz crystal fiher. In addition, a new 
matching l kilowatt amplifier utilizing 
ceramic tubes wi11 be displayed. Halli
cnifter~· latest. high performance SSB 
receiver also will be shown. 

..... See ad on page 128 

Ho/Jman Laboratoriu, Inc. 
Bootlu #109, 110 

3761 So. Hill St., Los Angeles 71 Calif. 
Waehlntrton office: Room 1022, Ca

(rltc Bldg., 1625 Ere St., N.W., 
Wo11h. 6, D. C. 

Air Navigation, (T ACAN), cummuni· 
c11tion, and te~t equipment. Include& 
Hoffman beacon ~imulator; single side
band tranl'mission and reception; ECM 
tuning techniques. 

llomPlilf', a Diflillon of Textron, Inc. 
Booth #108 

Port Chesler, N. Y. 
Exhibit will h i ~ h Ii re h 1 lightweight 
Homt>lite engine-generator sets spe· 
rificully designed to mf:et the latest 
MIL specifications. Featured )'•ill he a 
n•~w. hii;!hly efficient arou><tical housing. 
dl'vclope<l to match Homelite Military 
engine-generator 11et11 for use in field 
operations where minimum a udio noi~e 
levels are requirP-d. 
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Hunur 1tl/1. Co,. The 
305525 Aaron Rd. 
Solon, Ohio 

Booels #124 

Heating and winlerization equipment. 

Hycon Eatern, Inc. 
Bootlu #116, 117 

75 Cambridge Pkwy., C.mbridge 4.2, 
Man. 

Communications, data handling are en
hanced by new crystal filters, by test 
instruments like part-in-a-billion Ultra 
Stable 0,;cillator• and Phase-Locked 
Klystron•; and by the rapid data· 
acce~s Timing Generator• and high 
speed Tape Search Unit•. Communi
cations systems planning and installa
lion now cover public, p rivale custorners 
in U.S., 12 foreign countries including 
microwave, scatter. wire, and intricate 
switching. s torage facilities. (•new 
prod uct i; I 

l natilute of Radio EnKinen-• 
Booth #122 

1475 Broad,..ay, New York 36, N. Y. 
"Proceedings of the IRE", IRE Direc· 
tory. Convention Report, Professional 
Group Tran~actions. Membership lnfor. 
ma lion. 

..... See ad ou page 149 

ln•trutnP.nt• Publiihin6 Co. 
Booth # 115 

845 Ridge Ave., Pitt11burah 12, Penn. 
A new pubication. Military Automation; 
Ins truments and Automation lnstru· 
ment & Apparatus News; Handbook 
and Buyers Guide; Computer Hand
books; Electronic Control Handbook; 
The Automatic Factory; Proce~s Con· 
trol; Applications of Industrial PH 
Controls and other hooks. 

International Radiant Corp. 
Booch #123 

Loto Temperalure Di'Otnon 
4 Manhassel Ave.~ Port Wa11hington, 

N. Y. 
Designers and manufacturers of en· 
vironmental test equipment to MIL-JAN 
!lpecific111ions and to individual stan. 
dards. Test chambers are available for: 
temperature exercisers, altitude cham
bers, humidity chambers. sand and dust, 
explosion chambers, sunshine chambers, 
rain chambers, salt spray, salt fog. 
fungus chambers, dry ice chambers, 
vacuum oven11, low temperatures. high 
temperatures, pla~tic bell jar, dia
phragm exercisers, liquid hot and cold 
baths. immersion te~ts, walk-in room 
for all environmental, and test cham
bers with vibration panels. Among our 
le.ading manufacturers in government 
and commercial operation. 

..... See ad on page 82 

Jodon, Inc., F. R. Booth #53 
8510 Beech Tre.i Rd., Wallhington 14, 

D . C. 
Plug-in units. tranducers, vacuum tube 
and transistorized AC & DC meters, 
various recorder~. tape, directs writing, 
strip chart , galvanometer, etc. Pre· 
amplifiers. electronic filters and chain 
amplifiers, airborne equipment such as 

power ~upplie-s. amplifiers. voltage regu
lators, etc .. e lectron tube short detector. 

K,,.,. Electric Co. Boocla # 46 J·· Maple Ave., Pine B~ N. J. 
Instrument le!'t equ.ipment : sweeping 
oscillators SOKC to IOOOMC, noise fig. 
ure measure equipment. transistorired 
audio oscillator and video amplifier. 
N t w-vari·sweep model radar sweeping 
oscillator 10-HS ~C with variable 
marker and crystal ruarh at fun da
mental. 

Stt ad on page I 04 

Kin Tel (Kay Lab) Boo«lt #136 
5725 Ke.arny Villa Rd .. San Diego 12.. 

Calif. 
High ambient noise TV system. Jn. 
eludes 1985CN Ruggedized Camera, 
ACH-0 Acoustical Hou.sing, ARC-lOA 
heavy duty Pan and Tilt unit. and 
ARM-14R Monitor. Drift-free DC in~ 
strumentation with 11 IA DC amplifiers.. 
202B microvoltmeter for measuring 
microvolts lo kilovolts. New 204:\ 
Electronic Galvanometer. New 301 
voltage standard. 

See ad on page 72, 73 

Kleiruchmidt Laboraloriea, l~., a aub-
1idiary o/ Smith-Coron.a, Inc., Deer
field, Ill. Booth # 20 

Exhibiting printed communio:ation>
equipment. Operating display will in· 
elude page teleprinters, typing reperfo· 
rators, tape transmitters and complelt 
station teleprinter sets. 

Lenkurt EIPctric Co., Inc. 8001/a #51 
1105 Country Rd., San Carlo11, Calif. 
Lenkurt features new 4-channel minia· 
turized all-transist<>r carrier system 
prototype for Signal Corps: visual and 
audible demonstration of circuit ooise 
eliminator with Lenkurt compandor~. 
Lenkurt 45BX single-sideband frequen
cy division carrier equipment. Used in 
TeJCas Tower communications. 

See ad on pace 4 7 

L~ Manu/acturin6 Corp. 
Bootlu #49, 50 

43 - 22 Queens St., L. J. City l, N. ) '. 
Exhibit highlights: major component,: 
and sub-assemblies of tlie SAC£ sy;;tem 
in the fields of data transmission and 
remote display, as well as radar test 
equipment; also shown will be the 
Le"')'t·manufactured mechanical <'Om· 
ponents such as detent drives, precision 
tuning cavities, and variable capacitors. 

..... See ad on page 2 

MQck Electronic• Di'Oi•ion, Inc. 
Booth• #139, 1-10 

1120 So. 2nd St., Plainfield, N. J . 
Audio level meter ME-.83 ( ) / ll, r11n
trol monitor C-1737/ GRA. telephont> se1 
TA-263/ PT, radar set A~.' AP!'i-22. 
digits] build tng blorks. 

..... See od on page 95 
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Maryland Eltttronic Mf «· Corp. 
Boorlu #151, lSZ 

5009 Calvert Rd., College Park, Md. 
New Products: Transistor p<>wer sup· 
plies, standard horns, precision beacon 
transmitters, filters, scatter antennas, 
telemetering components, coaxial direc· 
tional couplers, and bipolarized broad 
band horns. Also beacon and radar 
antenna systems, ground navigational 
systems. diplexers, circularly polarir.ed 
antennu, frequency stabilized power 
~upplies, servo-driven antenna pedestals, 
in;trument landing systems. VOR sys
tems. crystal mounts. 

See ad on page 127 

.Uile1 Reproducer Co., Inc. Booth #3 
812 Broadway, N. Y. 3, N. Y. 
Displaying miniature conference re. 
l'order-records in closed briefcase. 
~\o wires or plugs. Picks up voice 
within 60 feet. Screens surrounding 
noise~. Voice-activated ... starts-stops 
31 5'>Und of voice, automatically. Stan· 
dard dry batteries used, No exposed 
microphone. Indexed groove finder. 
Built-in loudspeaker. Ideal for record
ing in car, train. plane-in the field, 
office. conferences. dictation, two.way 
telephone. Records for a full 4 hours. 

Monroe Cakuloting Machine Co. 
Boorh #155 

Hanover Ave.1 Morri& Plains, N. J. 
}lonr<Je Automatic Internal Diagnosis 
(.\!AID) , magnetic storage drums and 
heads. and other Monroe products. 

.\fo1orola Communications and 
Electroniu, Inc. BoOlh #48 

~01 W. Angmita Blvd., Chica«o 51, 
Ill. 

\fotorola Military Electronics Division 
will show: Typical unclassified items 
of equipment indicating our experience 
in communications equipment, beacons 
'1c. Transistor applications and their 
effect on new designs will also be illus-
1ra1ed. 

See ad on page 41 

ll:rcolu Corp. of America Booth # 18 
l2S Clifton Blvd., Clifton, N. J . 
Supramica 555 ceramoplastic for com· 
poneots operating at 500 deg C.; Supra· 
mica ceramoplastics and Mycalex glass· 
l>onded mica insulation; Synthamica 
~ynthetic mica; Mycalex TM commo
l~lio11 switches for telemetering and 
·'1m1lar applications. 

See ad on page 115 

·'!e.rni.Cltzrke, Inc. Boot'h #73 
919 Iesgp-Blair Dr., Silver Spring, Md. 
Exhihit higblights the Nems-Clarke line 
?l ~pecial purpose receivers operating 
m the frequency range of !;5-260 MCs 
and a special telemetry receiving rack; 
new spectrum display unit, preampli· 
fier .. and multicouplers; TY rebroadcast 
receivers: field intensity meters; cam 
ke-rm; shield mounts. 
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See ad on page 88 

Norrhnn Radio Co., J,.c. 
Booth• #77, 78 

143. 9 W. 22nd St., N. Y. 11, N. Y. 
New regenerative repeater: Embodies 
such features as "floating" input and 
output circuits-neutral or polar opera· 
tion- acceptance of 47% mark or ~pace 
distortion. Other advanced frequency 
shift communications equipment on dis
play will be frequency shift keyers, 
converters, twinplex units, dual diver· 
sity receivers and to.ne telegraph termi· 
nals. 

See ad on page 121 

Panoramic Radio Productl, Inc. 
Bomh #107 

10 So. 2nd Ave., Mt. Vernon, N. Y. 
New spectral power density analyzer, 
synchronous frequency analyzer. tele
metering indicator and frequency cali· 
brators. sweep generators and subsonic 
through microwave spectrum analyzers. 

See od on page 74 

PtU"lc Nameplate Co., Inc. 
Booth # 143 

34 • 10 Linden Place, Flo&hing 54, 
N.Y. 

Exhibit shows anodized aluminum foil 
nameplates with special adhesive back
ing. Also demonstrates special appli· 
cation machines and methods for the 
different Park Nameplate adhesl~es. 

Phelp• Dodge Copper Producll Corp. 
Booth #7 

300 Park Ave., N. Y. 22, N. Y. 
Foamflex coaxial cable, lightweight, low 
loss; copper center conductor, foamed 
polyethylene dielectric, tubular alumi
num outer conductor. Also styrof!ex, 
spirafil coaxial cables and fitting acces· 
sories. 

Philco Corp., Lo.mdale Tube Dio. 
Booth #112 

I....ansdiil~ Penna. 
Complete line of Philco transistors, in· 
eluding the new Micro-Alloy transistor. 
Also a special display of military type 
end special-purpose type tubes. 

See ad on page 77 

Pie De.ign Corp. Booth #4 
477 Atlantic Ave., E88t Rockaway, 

N. Y. 
New issue catalogue - featuring over 
4000 items for immediate delivery: a11 
precision gears, shafts. couplings. hang
ers. speed reducers, differentials, bear· 
ings, dial 1:1, and out precision kits for 
laboratory. university and research de
velopment. 

Production Reaearc'h Corp. 
Booth #130 

Thornwood, N. Y. 
Re.~earch. development and production 

facilities in electronics, electromechan
ics and optics. Featured will be "Magic 
Mike," a successful wireless micro· 
phone. 

Radio Corporation of America, De
fetue Electronic Product• Dio. 

Boorlu # 34, 35, 36 
Ft-ont & Cooper Sta., Camden 2, N. J. 
Leader in electron.ics for the Armed 
Forces-airborne fire control systems, 
guided missile systems, communications, 
radar, navigation and television systems. 

See ad on page 125 

Ramo-Wooldridge Corp. Booth #43 
5730 Arbor Vitae St., Loe Angele& 24, 

Calif. 
Th(' Ramo-Wooldridge Corporation con· 
ducts research, development and .manu· 
facture of electronic systems. 

Raytheon Mfg. Co. Bootlu # 103, 104 
103 River St., Waltham 54. Mase, 
Raytheon will be showing the latest de
velopments in communications equip· 
ment, magnet rons, klystrons, the new 
amplitron and many things recently de· 
classified. 

See ad on 4th cover 

Ri%on Elecrronica, Inc. Booth #96 
2414 Reedie Dr., Silver Spring, Md. 
One recent development is a binary 
systems error counter. Unit will be in 
operation at show utilizing simulated 
radio circuit to evaluate circuit per· 
formance with various signal to noise 
ratios. 

See ad on page 136 

Science Electronic•, ln.c. Booth. # 131 
195 IUB11s. Ave., Cambridge, Mau. 
The complete line of EREC. TRONIC 
Training and Development devices, new 
pre-employment training kits BE-3 and 
BE-4; two research and development 
tools, the E-5 and the &10 to aid de· 
velopment engineers. 

Skytfyne, Inc. Booth #52 
River Rd., Port Jervis, N. Y. 
Standard stock size molded fiberglas 
mobile instrument case, design develop· 
ment and production in sandwich ma· 
terial or molded fiherglas of specially 
designed electronic instrument transit 
cases, instrument cases, reusable con· 
tainers and spare parts case~, te~t 

stands. 

See ad on page 138 

The SoundScribPr Corp. Booth #66 
146 Munson St., New Haven, Conn. 
New in the lield of l ong-time recording 
of voice communication circuits is the 
S-124 Magnetic Tape Recorder/ Repro
ducer. Ret.~rds continuously, unattend
ed for 24 hours without tape change-
24 hours of recording stored on tape 
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EXHIBITS-continued 
reels 2" wide, 33,4" in diameter. Also 
displayed are SoundScriher's disc dic
tating .and recording equipment. 

Sperry Cyro .. ~ope Co, 
BOPthii #58, 59, 60 

Great Nedi, L. I., N. Y. 
From Microwave Electronics Division: 
MicrolLne (R ) subsystems and equip
ment, ranging from single miniaturized 
components to complete microwave sys
tems-pl us complex antennas, micro
wave circuitry, precision test equipment, 
and checkout instrumentation. From 
Electronic Tube Division: High-power 
traveling wave tube!i. kly~tron ampli· 
fiers and oscillators for radar trans
mitters, communication, telemetering 
and guidance systems. Also metal 
tra~eling wave tubes for special appli
cations. 

See nrl on pages 70, 71 

Star Exparuion Produd1 Co. 
Booth #2 

142 Liberty St., New York 6, N. Y. 
J E-3 l (27-hole) tube pin straightener 
and JE-24 (26-pin) wiring plug for use 
in straightening special tubes. Also 
inline straighteners for printed circuit 
connectors. 

Sr~ma, Inc Booth #33 
190 lien!')' St., Stamford, Conn. 
New transistorized telegraph c-0mmuni
cations equipment will be demonstrated. 
Telegraph signal generators, automatic 
distortion monitors, tone keyers elec
tronic relays, telegraph distorti~n an. 
alyzers, regenerative repeaters and in
line electronic repeaters. Recent de
velopments In transistorized voice fre
quency telegraph systems will be ex
hibited_ 

See -ad on page 92 

Steaoart-Warner Eledroniu 
Booth #144 

1300 No. Ko11tner Ave., Chicago 51, Ill. 
Datafax is a modern facsimile com
municaLion system providing instantane
ous transmission of any printed ma· 
terial from point to point by means of 
land lines, radio, or microwave facili
ties. Copy is electrically recorded and 
h; permanent, error-free, and unalter
able. 

Stromberg-Carl,on, a dirii•ion of Gen
eral Drnamia Corp. 

Rooth. #7 I, 72 
100 Carlson Rd., Rochester 3, N. Y. 
AN/ ARN-21 tactical air navigation 
equipment; AN/SPA-23 radar indica
tor; electron beam pick-up featuring 
D-C response from magnetic tape; auto
mation display showing automatic elec· 

~Cargo Packer$ Inc., Boorh # 119 
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tronic equipment assembly; AN/GRC. 
65 mobile communication equipment. 

Sec ad on pare 135 

Superior Electric Co. BOOlh. #8, 9 
83 Laord St., Btietol, Conn. 
Superior Electric features POWER
ST AT variable transformers and ST A· 
Blll!'iE automatic voltage regulators. 

See ad OD page 143 

SIClei'Jt Mfg. Co. Booth # 154 
84 Donham St., Attleboro, Ma11. 
Wide range of precision miniature 
parts, various metals (special, precious 
and common alloys). Sizes, shapes will 
be shown; complete production and 
fabricating facilities ex plained. Prod· 
uct applications in communications, 
missiles, vacuum tubes, transistors, in· 
struments, radio, radar, computers, fire 
control, electronics, automotive, and 
othen. 

Srlr:ania Elr.ctric Productt, Inc. 
Boorh #145 

Waltham, Mass. 
Sylvania's Electronic Systems Division 
is engaged in multi-million-dollar proj
ects for all the Armed Services involv· 
ing research, devel-Opment and produc
tion activities in the fields of guided 
missile systems, digital computers, op· 
erations research, product engineering, 
electronfo componenls, electronic coun· 
termeasure systems, radar, communica
tions, reconnaissance, and navigation 
systems. As -0ne of its major activities, 
Sylvania developed the passive defense 
system for the Air Force's B-58 Hustler, 
America's first supersonic bomber. 

Technical Materiel Corp., TN! 
BOOlh4 # 23, 24 

700 Fenimore lld., M11frulroneek, N. Y. 
Communication equipment, both trans· 
milting and receiving, SSB equjpment, 
remote control equipment, antenna 
couplers, terminal units, and transmis
sion line equipment. 

Teletype Corp. Booth. #15, 76 
4100 Fullerton Ave., Chicago 39, Ill. 
Teletype 60 character per second 
punched tape system demonstrates op· 
erations of certain Teletype units of 
interest in automation and data proc· 
essing. Also new transistorized time
division multiplex set for combining up 
to 4 Teletype communication channels 
and transmitting them simultaneously. 

Timr.1 Fac11imile Corp. Booth #102 
540 W. S81h St .. N. Y. 19, N. Y. 

Washington office: 1523 L St., N.W., 
Washington 5, D. C. 

New Faxwriter message facsimile equip· 
ment ; Weatlierfax facsimile commUJ1i
cations equipment for weather maps 
and charts; new portable precision 

chronometer, accuracy I 
days, many other features. 

second/ 12 

~ See ad on pa•e 58 

Unir:f'r•al Trarni.ior Prod1.cu Corp. 
(Formoly Vnir:f>r•al Acomia Corp.) 

Boorh #147 
143 E. 491h St., N. Y. 17, N. Y. 
Tiny transistorized electronic DC to DC 
power supplies for military electron ic~. 
Any practical oombination of voltage 
and current to 125 watts froll,l inputs up 
to 28 volts, in lightweight units that fit 
in the hand. Also rackmounted ver$3· 
tile units, and transistorii.ed circuitn· 
and devices for military applications.· 

See ed on page J 40 

W e•lf~rn Ell!<' fric Co. 
Booth. #15, 16. 17 

120 Broadway, N. Y. 5, N. Y. 
Mechanfcal precision 1n electronics, an 
operative demonstration oJ waveguide 
bending used in the manufacture -0f 
complex military electronic systems: 
precision manufacture of gyroscopes. 
printed circuits, and gears, 

See ad on page 55 

We11ern Vnion Telegraph Co. 
Booth. #81, 82 

60 Budaon St., N. Y. 13, N. Y. 
Demonstration of new application of 
integra~ed data processing to payroll 
processmg by Western Union private 
wire system. lntrafax (facsimile) equip
ment will be displayed and demon
st rated. 

See ad oD pare '67 

W utinglwroe Electric Corp., Elec
rronic• Diriiaion Booth4 #105 106 

Friendeh.ip International Air~ o rt, 
Baltimore 3, Md. 

Radar and communications equipment 
for military applications is featured. 

• See ad on pares 106, 107 ~ 

W utrex Corp. Booth # 70 
111 8th Aye., N. Y. 11, N. Y. 
Airborne radio teletype, point to point 
radio transmitter and Divatel radio tele
type receiving equipment. 

Zoomar, lnc. Booth. #5, 6 
SS Sea Cliff' A,·e., Glen Cove, L. I.. 

N. Y. 
Live demonstrations 0£ remote con· 
trolled Zoomar ITV lenses. 360° pano· 
ramie cameras using standard 70 mm 
film , special optics for long range pho
tography, boresight camera assemblv 
for radar. · 

Bell & Goueu Co, Booth # 118 
Dualex Diui•ion 

8200 N. Austin, Morton Gruve, Ill. 
Entirely new Dualex ground-to-air !'-elec
tive calling srtem with functional con· 
lrol system. 

Radio Engineering Producu. Booth # 139 +-
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Maj. Gen. Jamea D. O'Connell, USA 
C ltief Slgnol Officu 

* 

• • service communicators 
send greetings 

Any evaluation of lhe forward strides made in the field of military 
electroniu durin1 the past decade cannot but consider the part whieh 
lhe Armed Forces Communication.a and Electronie5 Aeaodation bu played. 
It Is a world-wide orsanization with a eloeely-knit indmtrial-miUtary 
affiliation. From lhi1 bond of unity hae come not only Pl'Ol'l'eN but 
from it ba9 aleo 11pran1 a strong feeling of tradition and a solid Counda· 
tion of support for communication.e and electroniu in the military servieee. 
The theme, "Mareoni to MU9," la symbolic of AFCEA'11 agjfrelleive and 
forward-lookin1 pro&'1'11m--one whieb au ures it1 own 11teady growth and 
that of the Milllary-lndu11try Team. 

* * 
The 1957 AFCEA Convention theme, "Marconi to Mare," h&11 partieular 
~ificance 10 lboee of 011 who have been a11eociated with naval communi· 
ttiou-eleetronic11. There are &<>me now livinr; who can recall Marconi'e 
lnl wirelea tran.smisaion for the U. S. Navn all :nuiy well be aware of 
M reeently announced first reception of electroma1netic 1l1nal1 from 
lie planet Mare by the Naval Reeearch Laboratory. 
Theae pioneer achievement• exemplify the remarkable advances through 

lie in1enenin1 years In the related field.a of communications and elec· 
ronics by the partnership of Ameri.ean indu1try and the Armed Foree:s. 
ipa.rred on by the requirement to meet new problems and by the chal
l'flle lo excel, this efl'ectlve Industry-military team, I am confident, 
rill eontinae to produce ~·aluable a.nd 11tartlin1 re11uh11 and open wider 
bt window of knowledge, lo the mul1181 benefit of both partneni and 
o the Nation 811 a whole. 

The importance of communications and electronics 1rowe daily. Our 
l.uoci1tion baa a respo1111ibJl1ty to eee that thb fnereasin1 importanee is 
ttopiu.d, and that new developmenU, as they oceu.r. are made known 
ind nlili&ed in the beat national interest. 

* 

Maj. Gen. At.in L. Pochynaki, USAF 
Director, Communlcotian1-
flecfronic1 
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* * 

RAdm. Henry C. Bruton, USM 
Director of Novo/ Communications 

* Ju.st a• the Armed Foree& Communicatlon11-Electronie1 Association this 
year is markJn«, throa1b its theme, "Mareoni to Mars," a half century 
of achlevemente in communlcatlons-electronice, the l"OWth ol mJUtary 
aviation is beln1 reeognized by a "Golden Anniversary" profnlm. 

Fifty ye•rs a«o the aeronautical and commanicatioiu·electronlce fields 
were considered completely unrelated Insofar 811 their application to 
warfare was eoncerned. Only an inelgnifieanl handful of people really 
had the ima«lnatlon lo vi11uallse that either would ban any 11iplficant 
impact on the nature or condut1t or warfare. History has proven the 
1'8lidlty of their thinklq. But more sipificantly, time brousht with it 
a padual appreciation whieh aceele rated, with the leuom of World War 
11, the interdependence of both field s, one upon the other, until today 
military air power as we know it repre&enle an Inextricable (wlon of 
both. This, from my point or view, is what ie most sisnlficant about the 
AFCEA's 1957 theme--"Marconi to Mare." 
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• A•allabl• In 1/2 and t watt retlnga • Metalllo realatl•• Him aoouratelr oontroll•d and applied to 

apeolal .high qualltr oeramlo oorea • Dealgned to aurpa•• oharaoterl atlo A of apeolfloatlon 

MIL-R•t011088 •Low nol•• ••••I Independent of rang•• Voltage ooeHlolent oan b• dlaregarded 

Here are molded metal film resistors that set new 
standards of performance-units that will withstand 
full load at 125° C. ambient to zero at 175° C. 
In addition to high initial accuracy, these new MIL 
type units combine a stability on load and a low, 
controlled temperature coefficient never before 
available in film resistors. They also provide low 
inductance and shunt capacitance plus excellent 
high frequency characteristics. 

... ~ ..... , . ·- . 

.. ....... . ,-; ··~. 

Insulated CGfftpOl!flan Reabton • 
Deposited and loron Carbon 
Predators • Power Resistors • 
Voltmeter Muhlpllera • Ultra HF 
and HI-Voltage Reslston 

low Wattage Wire Wound• • 
R .. htance Srrlps and Disc•• 
S.lenlu111 Recttften and Diodes e 
Hermetic S.allng Terminals • ~ 
sula!ed CholtH • Predslon Wire 
Wounds• Potemtomelen 

Small in size and weight, IRC precision metal film 
resistors can replace precision wire wound resistors 
in many applications. They are available in five 
temperature coefficient spans for maintaining or 
controlling resistance over wide temperature ranges. 
They can be used where high stability must be 
obtained under difficult load and humidity condi
tions. You'll also want to investigate them for high 
frequency applications. Send for complete details. 

. .. ' 

• •./ ~ · : ;, • • ~·1 '•'· - • ..,. 

SEND TODAY FOR COMPLETE DETAILS 

r NTERNAT I ONAL RES I ST AN CE co. Depl. m , 401 N. lroad Sr,. f'hlladelphla 8,Pa., lnCanado1 ltltemallonal bslstance Co.,Ud .. T-.t!a,~ 
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NEWS COMMUNICATIONS 

PIGEONS to FACSIMILE 

By FTed E. Meinholtz 
Director of Communications 
New York Times 

COMMUNICATION MEDIA. USED BY NEWSPAPERS TODAY 
has progressed an incredibly long way from the methods 
Julius Reuter used for getting his start in Germany in 
1849. Today, we have mu1tiple channel cables-the most 
recent of which provides 31 voice and 12 telegraph chan· 
nels-multiple high frequency radio, telephone recording 
devices, facsimile, and other fast and modern forms of 
c~nununication which we employ regularly and almost 
without a thought. Julius Reuter-you may remember
used homing pigeons to get his early start. 

In the year 1849- not so different from 1957, may I 
sadly add-there was a great deal of trouble abroad on 
the .continent of Europe. Revolutions and minor insur· 
rechons were breaking out continuously. In the streets 
o.1 the three great continental mona.rchies there were bar· 
ncades to be seen, and not a little desultory shooting to 
be heard. The governments of Paris, Vienna and Berlin 
were all assailed by popular movements. Against this 
turbulent background Julius Reuter began to move. 

Pigeon• FiU Gap 
. He was interested in the science of telegraphy from 
its s~art. He watched the opening of Germany's first 
puhhc telegraph line between Aachen-a name made 
world famous in Wor1d War II-and Berlin with an 
~le eye. His astute mind noted that there was a gap 

ween the terminus of the German system at Aachen 
Vnd ~he terminus of the French and Belgian systems at 

erviers. I! was a short gap, not over thirty miles to be 
exact, but 1t meant a good dea1 to Julius Reuter and, 

Sl&~l, MAY, 1957 

The Author 

F. E. Meinholtz is now Director of 
Communications and Manager, Syndi· 
cate News Department. for The New 
York Times, and Director of Press Wire
less, Inc, Active in the field for many 
years, he is one of the most distin
guished men in communications today. 
He is a veteran, member of the Ameri· 
can Legion, VWOA, and many cl~ba. 

through him, to the world. For he saw that if the gap 
could be bridged, there wou1d be a profit for the bridger. 

Julius Reuter organized news gathering agencies at 
both Verviers and Aachen and bridged the thirty-mile 
gap with a pigeon post. His busy homing pigeons, wing· 
ing their way across the gap, paid rich dividends. They 
also brought Mr. Reuter an intangible thing-prestige. 
Reuter's reports, at that time, dealing only with economic 
and commercial matters, began to be quoted with authori· 
ty on the stock exchanges of France and Germany. 

Perhaps Mr. Reuter had a special way with pigeons, 
for I have been reliably informed that on the first occa· 
sion when homing pigeons were employed in the last 
World War, they were a failure. 

That was at a place called Sened Station in Tunisia, 
where American and Axis tanks and infantry were locked 
in one of the early battles of the war. It was before tele
types were employed for transmission directly from the 
front fighting lines. Army public relations officers1 in 
combination with the Signal Corps, decided to test the 
use of homing pigeons in flying news flashes on the result 
of the battle from Sened Station to a place several hours 
bade by jeep, called Feriena, where more effective com· 
munications facilities were available. 

Brought to the advanced posts where the correspond
ents were crouched in fox holes at Sened Station, the 
three homing pigeons became the subject of controversy. 
It was decided to draw lots to see in what order the 
pigeons assigned to the Associated Press, the United 
Press and the International News Service would he, re· 
leased. The AP man won, the United Press man was 
second and the INS man last. 

Amidst a Aurry of bombing by German stukas, the 
pigeons-in the decided order-were released just after 
American infantry took Sened Station. 

What happened was that the INS pigeon, the last to 
leave, arrived first, hut 1 am sorry to relate, he took 
longer than the jeeps did over rutty, bumpy desert roads. 
The AP pigeon turned up at base almost twenty-four 
hours later, obviously proud of himself. The bitter deduc
tion of the AP correspondent involved was that the 

(Colllinued 011 pQ8e 29) 
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geon had met a lady friend and spent the evening with 
r. The UP pigeon never turned up. Another bitter 
·rrespondent-faced with the alternative that his/igeon 
LS a war casualty-took the position in a heate argu
ent that it was most likely that it had landed on some 
rab's farm and become a squab. 
Hampered-as we sometimes are even in this day of 
e "Iron Curtain"-by European restrictions on press 
;e of telegraph, Mr. Reuter moved to London and be-
1me a naturalized British subject. He had trusted agents 
1 all the capitals of Europe and these agents occasionally 
ere asked to supply pieces of political information or 
1 clear up some diplomatic obscurity. 

Realizing that there should be a broader outlet for his 
!ports than financial and commercial houses, he tried 
o sell Fleet Street (still today the great London press 
enter ) on taking his reports. The Press, still translating 
ls reports from editions of European newspapers, was 
iol.ite but unimpressed. 
lt took eight years and a news-beat, made possible by 

:lever use of fast communications, to change Fleet Street's 
nind. At that time Paris was still the only continental 
:itv in direct communication with London. Over the 
Pa.ris-London telegraph, Reuter's agent reported the omi
nous words used by the Emperor Napoleon III to the 
Austrian Minister to France at the New Year's Day re
ception at the Tuileries Gardens. This foreshadowed the 
Italian campaign and the long struggle for the union of 
lta\y. 

The Emperor's remarks, when printed in Mr. John 
Walter's Times, alarmed Europe, set stock exchange 
prices tumbling and assured the success of the first inter· 
national news service. 

Canhter Communicatioiu 

When the American Civi] War-or shall we aay the 
war between the States--broke out, there was no cable 
to America. Mr. Reuter worked out a system whereby 
the latest dispatches from the war front were placed 
aboard ship in tin canisters at the last possible moment 
al New York. They were thrown overboard to be picked 
up by Mr. Reuter's swift cutters waiting off Crookshaven, 
at the southwestern tip of Ireland. If they were tossed 
oil a ship at night they burned a blue flare. 

Across miles of wild southern Irish country from 
Crookshaven t o Cork-where the message could be re
transmiued to London-a special telegraph line was 
constructed. 

One of the most dramatic of the many news beats this 
srstem made possible for the people of Britain and 
Europe (avid for news of what was going on) came 
at the end of the war. 

Reuter's New York correspondent received a vital 
re~rt. He chartered a special boat and took off with a 
canister after a mail packet that had just left port. He 
caught the sh ip and tossed the canister aboard. Off 
Ireland, it was tossed to another Reuter'& man, who went . 
rapidly ashore in a small boat. 

Thus for a full week, before another ship arrived in 
Britain, the British and the European world knew only 
~rough Reuter's that President Lincoln had been assas
sinated at Ford's Theatre in Washington. And Reuter's 
had a full report. Another example of how important 
last. communications are in news gathering and dissemi· 
nail on. 

I ~ave mentioned Reuter's so much in the early part 
of this narrative only because Julius Reuter wae the first 
man to recognize this fact and apply it. He was the first 
lo tee that faster and faster communications were coming 

_ ........ 

~ 
TUNG·SOL' 
Elo-rtron Tubes and 

Scmlconriudors 

) 

'IUllG·SOL IUCTRIC lllC., 'Newark 4, N. J. 
Sales Offices: Atlente, Ge .. Columbu1, Ohio, Qilvet City, Cellf., 
Dellu, Tei., Denver, Colo., Detroit, Mlc:h., ltvln9ton, N. J., Melrose 
i'e rk, Ill., Newerk, N. J., s .. ttle, Wuh. 
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HOW XEROGRAPHY 
and offset duplicating 

1ave $500,000 a year lor 

the U.S. Army Signal Corps • 

Photo shows typical 24"i.:36" drawing. Subject is reduced 
onto offset paper master (right) by xerography to ll "ill7" 
efze for runoff of multiple copiea on offset duplicator. 

The Army Signal Supply Agrnry, Philadelphia, Pa., is saving 
more than $500,000 annually by the use of xerography and off· 
set duplicating in reprudutinl'( rngim·ering drawings for in\;ta· 
tions for bids. 

Approximately 200,000 invitations are maih·d C'ach yt>ar to 
some 15,000 supplirrs. Each i1witation ronrains documents 
setting forth rnntranual conditions, specification~. and draw
ings dPsrribing th<' it.-01 drsircd. 

For th<' Am1y Signal Corp.~' dran1alic mortar locator, rhc 
MPQ-1 0. for <'xampl<', 65 wpplit•rs \\'<'rt' wliritrd, rat·h rcn•iv
ing 1,973 drawings or a total of 128,245. The reproduction 
method formNly used would have required 250 manhours at 
a cost of $6,0·10. Usin.~ xerography and offset dupli taling, job 
time was reduced 10 107 hours and rost only $2,180. 

Let us show you with facts ancl figun•s how X<'ro~raphy is 
C'utting dupliratin,~ rn~cs in hui:in1•ss, industry, and gm·<'mmcnt 

for :ti! typ<'S of pap!'rwork duplicating. 

A,,ythfna written, prlllled, typed or df3wn can be 
quickly copied by ~erography onto masters for 
dupllcatlng. Coples In the same, enlarged, or 
reduced sire can be made from one or both 
sides of the original material, by this dry, photo· 
euct, electrostatic copying process. New devel
opments make •erography the one, all·purpose, 
fast ·and economical process for copying onto 
dltterent types of masters for dupllcalfna. 

W/l/TE for "proof·of·performance" folders showing 
how xerography is saving time and thousands of 
dollars for companies of all types, large and small. 

THE HALOID CO MPANY 
57-lSSX Haloid Street, Rochester 3, N. Y. 
BRANCH OFFICES IN PRINCIPAL 
U. S. CITIES ANO IN TORONTO 

HALO ID 
XEROX® 
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and that the world was to grow smaller and 
Today, great newspapers, such as (and I hope you 
not mind my taking pardonable pride in this) The N 
Yorlc Times, and a number of world-wide press 
ciations, are bringing a mass of reports on vital m 
to the public quicker and in greater volume than 
before. 

I cannot emphasize too much, however, that the haclc 
bone of the whole process is quicker and cheaper com· 
munications. There is a saying among newspapec corres
pondents that no story, no matter how importan~ is any 
good unlesa you can get it to the office. 

We all remember the tale of the correspondent in the 
Crimean War. In those days, once a reporter was filing 
a story, no other correspondent could cut in on the cable 
line until it was completely filed. This man reached the 
office first and filed pages of the Bible to his paper until 
he had his story written, thus holding open the one line 
available for his copy alone. 

There is another side, however, to this story. 
I was acquainted with Floyd Gibbons, the fast-talking 

newspaper correspondent and radio commentator, who 
was one of the most colorful of several generations of 
correspondents. The fact that he wore a black patch 
over an eye he had lost in World War I as a result of 
German machine-gun fire near Chateau-Thierry, added 
to his distinctive personality. Old-timers will remember 
his staceato, rapid-fire delivery once he took to broad· 
casting. 

His correspondence to the news organizations he repre
sented at various times was as verbose as it often was 
pithy. He went out to cover the Japanese invasion of 
Manchuria for INS and he sent back long-in fact ex· 
tremely lengthy-dispatches at the cost of no less than 
22 cents a word. The copy flowed into the INS office in 
reams. 

On March 1, 1932, INS headquarters in New York 
received a dispatch from Floyd which read simply: 

"Biggest story of the war. Japanese advance on all 
fronts. Lindbergh baby kidnapped. What the Hell? 
Gibbons.'' 
Not another word came through. Gibbons learned the 

hardest lesson for any correspondent-WHEN not to go 
to the cable office. A story certain to swamp his had 
broken and he knew enough to act accordingly. 

No Communication., No Story 
You readers are all aware that, during the European 

campaign in the last war, communications were so highly 
organized that correspondents not only had the tele
printer faci)jties at corps headquarters, but, in many 
cases, down to division levels. I believe that one division, 
the Eighty-Second, had a rule in its public relations set-up 
that a jeep would be available to take back one piece of 
copy, if necessary, at any time of the night, a.s well as 
the day. 

The final excellent communications effect, however, 
was due to the first difficulties and experimentation that 
the correspondents, the Army communications people-
and those in charge of purely press communications-
went through in the early part of the war, starting with 
the African campaign. 

In the Pacific, where jumps of hundreds of miles for· 
ward from one Anny base to another were being made. 
usually with no communications that could be repaired 
and utilized on arrival, the situation was more difficu.h 
and complicated. 

For instance, the correspondents who went ashore at 
Saipan at considerable danger to themselves, had made 
what they-and the Navy Public Relations people for 

{Con"nued on page 32) 
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helps USAF BOMBING CHAMPIONS 
set new record 

Strategic Air Command's annual Bombing-Navigational competitions are the ''World Series" 
bombing tests. B-47 teams from Strategic Air Command bases throughout the country, Oying thousands of miles 

in simulated bombing runs, performed remarkable feats of navigation and precision bombing. 
The culmination of long months of ground and air training, the bomb scoring results obtained 

were the best in the history of the competition. SAC teamwork, highly trained crews, and the most advanced 
navigationai and bombing equipment all contributed to the gratifying results obtained. 

l>ata for determining the accuracy of the bombing runs was computed by the MSQ type of Command Guidance System, 
dtii&11ed and built by Reeves Instrument Corporation.Tracking by radar, the system provides a continuous plot of the plane's 

eround position. The point of bomb release is plotted, and from it the point of impact determined 
lo a very high degree of accuracy. The MSQ type of system can also be adapted to Command Guidance 

of fighter bombers for close support bombing and strafing of enemy positions. 

Reeves has designed and manufactured guidance and control systems for all branches of the Armed Services. 
e invite inquiries on projects where our experienced engineering and production facilities 
in the fields of missile guidance, radar, gunfire control and computing systems can be of service. 

~Ul4RCH ond DEVELOPMENT ENGINEUS ••• find a reward1na career In Reeves e•pand1nt proaram 
lhHtJdnl t"ld•n<•. radar. autom11ion. •nd compulers. Posllrons available now al all levels Wrfle 10 

• "'""' PtrsonoelOtpl .. RMvHlns1111mentC01p., Roosevelt fleld,GardenClly, long Island, New York. 

"I! 5 v 5 8 t N s TR u MEN T c 0 RP . A SUBSIOIOY OF OYN/\M ICS CORP. OF AMUICll, 215 East 91st ST., New York 28, "· Y. 
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that matter-thought were excellent arrangements to have 
their copy carried to a communications ship and sent 
home quickly by high speed transmitters. The Japanese 
fleet, however, came out to take one of the several major 
lacings to which it was submitted. To the consternation 
of the correspondents, their pockets jammed with copy 
and notes, the Fleet just moved off, to meet the enemy, 
of course, and they were left as high and dry and isolated 
as Robinson Crusoe. The story was no .good without 
communications. 

Again, when MacArthur made his return to the Philip· 
pines, it was a story not only of importance, hut, after 
Bataan and Corregidor, replete with the drama from 
which General MacArthur was never completely discon· 
nected. 

In that case, the Army somehow or other obtained 
an old icebreaker. I think it had been built in 1887 for 
the Atlantic iceberg control. It was taken to Sydney, 
Australia, and fitted to make possible transmission from 
the beachhead at Leyte Island direct to San Francisco. 
To assure its arrival on Hme, the old icebreaker, which 
travelled slowly, was sent with one of the first convoys 
to leave Dutch New Guinea for the Philippines. 

The landings were made very early in the morning. 
The New York Times had two men there, and one 
of them filed a story at 10:30 A.M. aboard the communi· 
cations ship. It was one of the first stories filed by any· 
one. All day, under hectic conditions and amidst enemy 
bombings, the operators on the communications craft 
transmitted copy. It was not, however, until 10:30 in the 
evening, Leyte time, that the first story of the landing 
was received in San Francisco. Atmospherics had been 
bad, and all copy filed for the first twelve hours was lost, 
including one of our major stories. Again-no com· 
munications, no story. 

My job on The New York Times is to see that 
our communications are arranged on the most rapid, and 
at the same time, the most inexpensive basis. Any news
paper or press association can afford to spend just so 
much for communications and the cheaper the price per 
word, the more words we can obtain to better serve our 
readers. 

Trammiiter• Cul Co•h 

A long time ago, in order to beat down cable and radio 
costs which were very high, we formed Press Wireless, 
a company designed to provide facilities to the press at 
a cheap cost per word. I do not want to go into the 
details of that operation now. We were, however, not 
only able to provide economical transmission, but cable 
and radio companies, facing this competition, cut filing 
costs from Europe, Asia and South America-from all 
over the world in fact-to a fraction of what they had 
been. 

In addition to establishing cheap toll service, I>ress 
Wireless pioneered in the organization of transmission of 
press to multiple destinations. Radio is an ideal medium 
for this method of news dissemination. 

Today, the AP, UP and the International News Ser· 
vice, leasing transmitters on a fixed·time basis, transmit 
simultaneously lo hundreds of clients throughout Cen· 
tral and South America, Europe, Africa and Asia. 
The transmission cost probably averages much less than 
a cent a word, and this small cost is assessed against the 
many clients subscribing to the service. 

To operate not only intelligently, but economically and 
succesaiully, the Press has kept abreast with the most 
modem technological developments in the field of elec· 
tronica and transmission facilities generally. lt is about 
some of these developments, and particularly telephone 
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recording and facsimile, that I want to record a few 
serious words. 

During World War II, as early as the African cam· 
paign, we handled a large amount of war news by tde
phone recording. In order to provide enough circui~ 
for the press to move the large volume of news in which 
the public was interested, Eisenhower's staff allotted part 
of the voice broadcast time at Radio Algiers to the 
paper reporters. This provided the fastest way to 
late news and our own, and other pressmen used it 
great deal. 

The Associated Press and the United Press, as well 
The New York Times, had to catch these spoken w 
The OWi helped out on numerous occasions, but 
not staffed to do this always. To do the job ace 
and expeditiously it was, of course, necessary to emp 
recording machines. 

In the late stages of the Pacific War, a considerable 
amount of press copy also was telephoned from the Fa. 
East to San Francisco, where RCA caught it and ~-: 
mitted it on to New York. · 

Telephone Recording• 

On at least one major occasion, the use of voice tr..
mission was highly important to us. One of our men 
obtained the first post-war interview with Emperor Hiro
hito, seeing him even before General MacArthur did and 
getting an expression of the Emperor's views on the poet
war situation and his desire to cooperate with the Ameri
cans. 

Our man arranged to have the interview an hour 
a half before our edition time in New York. That 
not give him much leeway, but he did not want oth 
to hear of the interview until it was published at ho 

When he arrived at Radio-Tokyo to write, he foun 
that the circuits were out between downtown Tokyo an 
the transmission station outside of that capital, as far as 
radio message transmission was concerned. The voica . 
circuit was operating, however, and a PRO officer stepped· 
into the breach. He "voiced" the · story to RCA in San " 
Francisco which rushed it on to us. We had a world beat.~ 

As a matter of fact, telephone recording was widely 
employed by newspapers and press associations for spe
cific purposes beginning in the early 1930's~ so this war 
use was no novelty to us. 

The New York Times and the Chicago Daily News, 
for instance, were telephoning almost all copy from 
c-0ntinental capitals to Paris, during the Thirties. After 
the German invasion of Paris, The New York Times 
transferred its telephone reoording system to Berne, 
Switzerland. 

It was worth its weight in gold to us several times. 
especially the night the Germans invaded Yugoslavia. 
There were only two special correspondents of American 
outfits in Belgrade at the time-Ray Brock of The New 
York Times and Cecil Brown of the Columbia Broad· 
C(l.$ting System. 

With German bombs screaming down and exploding 
on Belgrade, they worked in relays to collect informa· 
tion. That night, Brock telephoned 17,000 words, under 
most dangerous conditions, to our office in Berne where 
it was recorded, transcribed and re-telephoned to New 
York. I may not he modest about this, but it gave The 
New York Times another great beat. 

The reason for having correspondents telephone from 
continental capitals to Paris and London before the war 
was the high transetlantic cable and radio rates then in 
effect. To transmit direct from the Balkan States to New 
York at that time cost 17 cents to 25 cents a word. From 

(Conbnu~d on page 34} 
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Paris, however, ordinary press rate was but five cents a 
word and, for the larger news enterprises which had a 
high word volume, special rates were obtainable running 
as low as one cent a word. 

The telephone rates from all over Europe to Paris were 
comparatively cheap and the service fast. The latter 
could not he said, in most caees, of the telegraph and 
radio services. 

Recording Equipmenl 

Since the war, the telephoning of copy to the United 
States has fallen into disuse by most organizations as a 
result of an action by the F ederaJ Communjcations Com· 
miasion and the American communication companies in 
reducing ptess rates from all European points to this 
country to approximately the same level. The only excep· 
tion to this rule is London, from which prese copy moves 
at two cents a word to New York City and at one pence 
sterling to Canadian cities. That rate is still low enough 
to justify a considerable amount of copy from the Con· 
tinent, and from British owned and mandated territories, 
to be forwarded to London for teletype transmission to 
New York. 

Several types of telephone recording equipment are 
available. The one used by the Paris Office of The 
New York Times before the War was developed by a 
German and known as the Dailygraph. It was based on 
the Pulson invention and contained about 5,000 feet of 
fine gauge steel wire. The recorders contained two 
sets of magnets through which the wire passed. When 
set in a recording position the first magnet through which 
the wire passed demagnetized that section of the wire 
completely erasing the previous voice recordings. The 
eecond set of magnets recorded the voice modulations. 
The same recording instrument was used for transcribing. 
In transcription the .6rst set of demagnetizing magnets 
is neutralized so the voice recording remains unaffected. 
The second set of magnets works in revenie, passing the 
audible voice modulations through the amplifiers, thence, 
to the transcribing operator's headset. 

Recording and transcribing are at the same rate of 
apeed. When the transcription speed is not synchronized 
at the recording speed, the pitch of the recorded voice 
moduJations is changed, making the recording unintel. 
ligible. 

Since the transcribing operator cannot operate a type
writer at dictating speeds, a sentence or phrase is typed 
and the recorder stopped by means of a pedal until the 
operator catches up. A tap or two on the foot treadle 
also backspaces the recorder-permitting the operator to 
listen time and again to the same word or phrase until 
he deciphers it. 

The New York Times in New York started using 
a recorder based on the same principle manufactured by 
the Beil Laboratories. These recorders used a narrow 
eteel tape rather than a st.eel wire and passed through the 
magnets at a greatly reduced speed. Other American 
counterparts of the Daflygraph are available under 
various trade name&. Sensitized paper tapes have largely 
replaced steel wire. Speech recorders were widely used 
by the Army during the War for dictating orders, record
ing speeches to be broadcast and like matters. In some 
cases, wire reels were flown by plane many hundreds of 
miles from the scene of action to the nearest reproduction 
center hundreds of miles away. 

There are also cylinder and disc recorders, employing 
aluminum, celluloid, plastic, paper, film and acetate discs. 
Many correapondents can easily dictate at 125 to 150 
words a minute. The over·all speed is about 100 words 
a minute, counting interruptions in which the operator 
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listening in at the receiving end ask.a for repeats on wordf 
or phrases which are not clear. 

The Ediphone and the Dictaphone, the first widel~ 
used recording devices, were still being employed on ~ 
large scale during the past war. The Germans, for theil 
part, used sensitized paper tape, on which magnetic rej 
cordings were made. The New York Time:1 now ~ 
Gray Audographs which employ plastic discs to record 
the voice modulations. 

An operator listens in on our machines as a correto 
pondent dictates and he calls for a repeat on any pan 
of the message he thinks the machine may not have 
caught. The machine plays back at the same speed .a 
which the correapondent spoke and the operator tran
scribes the message in copy form. He can play back a 
many times as be wants and thus assure accuracy. 

During the San Francisco Conference of 1945, at which 
the United Nations Charter was drafted, a facsimile edi· 
tion of The New York Times was printed for the 
delegates and press representatives at the Conference. 
The four·page facsimile edition was transmitted across 
the continent every day without a single failure. Tboee 
receiving the paper found it under their hotel doors every 
morning when they arose for breakfast. A format wa.5 
made up in New York and it was transmitted by AP 
Telephoto to San Francisco, one·half page at a time. 
Each half-page film, approximately 5 x 7 inches, required 
fifteen minutes for transmission. At San Francisco the 
two films were joined and blown up to full page size by 
rephotographing. The photographed format was rushed 
by motor to a newspaper plant where an etching was 
made, a matrix taken therefrom and a stereotype struck 
oft and then affixed to the cylinders of the presses for 
printing. 

CoHring Republican Con.,enllon 

Eleven years later, August 20 through 24, 1956, for 
the duration of the Republican National Convention, Tiu! 
New York Times again published a facsimile edition 
at San Francisco. In contrast to the speed and size of 
the 1956 facsimile transmissions, the transmitting and 
receiving drums of the 1956 apparatus were fast and 
latge enough to handle two full sized newspaper pages 
in one transmission. The transmission time for the two 
pages required four minutes. Because of modem im· 
provements in equipment and full size page transmissions 
the definition of the reader's copy was four times greater 
than the 1945 results. Ten full pages were printed nightfr 
and for transmission the microwave relay system or cO
axial cable of the American Telephone & Telegraph Com· 
pany normally employed for television programs was 
utilized. 

San Francisco readers, in congratulating The New York 
Times on its ingenuity and enterprise, made no comment 
at all on the quality of engraving and printing in the 
finished facsimile product. The casual observer did not 
seem to notice any great difference between the original 
product and the facsimne copy. The paper was fulh 
legible even to the small type in the stock tables. · 

Moreover, probably not a single reader realized that 
in the transmission of the copy across the continent the 
electric eye of the facsimile transmitter examined only 
1/200 inch square area of the newspaper page at a given 
time nor that the speed of scanning was so rapid that 
120,()(X) such scans were examined each second of trans· 
mission. 

Surely news communications have gone a long w8 , · 

toward perfection since the canister and homing pigeon 
days of Julius Reuter. ... -·-
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WESTERN ELEl:TBONil:S 

LOOKS AHEAD 
By H. Leslie Hollman 

President, Hoffman Electronics Corporation 

LLECTRONTCS lN THE WEST, like 
Spring, is busting out all over. Th.is 
is self-evident from the statistics (,see 
box on page 39) . A comprehensive 
story of the history, present status 
and future of West Coast electronics 
would take several volumes; however, 
l 11o·ill attempt to boil down what I feel 
to be the signIBcant phases--past, 
present and future-particularly as 
they pertain to military electronics. 

TM Beginnirtf 

This growth of electronics in the 
West is part of the new America. 
with its new products and its new 
population movements to Suburbia. 
It reflects the dynamics of America 
on the move both technologically and 
and geographically. 

It bas been a unique and exdting 
experience to be in the middle of 
this growth of electronics on the 
West Coast in the last 15 years. The 
tempo has been fast and promises 
lo accelerate. The challenges have 
been many and the problems of 
growth exacting, but the opportuni· 
ties of the future are most stimu· 
lating. 

The growth of West Coast electron. 
ics can be divided into six phases. 

During Phase 1, or the pre-Pearl 
Harbor era, the radio industry, as it 
was then known, consisted of three 
radio manufacturers in the Los 
Angeles area, together with several 
.small component companies. We 
made 2% of the Nation's radios and 
consumed 16% in the West. We con
centrated on price and smaller eeb, 
on one hand, and on the deluxe high 
quality sets on the other. 

In San Francisco during the pre· 
Pearl Harbor era the industry was 
built around special purpose tubes. 
Very few companies existed in the 
Seattle·Portland area or in the San 
Diego area. 

This was the beginnin_g of our in
dustry as we know it today. Western 
electronics, like most Western in· 
dustry, has had to rely on new ideas 
and new concepts and the adven· 
turous spirit of W e:stern people to 
thrive. 

World War If Period 

At the beginning of Phase 2, or the 
World War II period, all military 
radio and communications systems in 
the country were manufactured by 
a few companies on the Atlantic 
Coast. One of the Government's .first 
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moves was to expand activity in the 
East. Later the aid of radio set and 
component manufacturers in the 
Middle West was enlisted. But the 
far West was designated an invasion 
area. In addition, the strategy waa 
to channel all available manpower 
into the aircraft and shipbuilding in· 
dustries. 

Collectice Approach 

Placing contracts with W estem 
electronics firms was actually looked 
upon with disfavor. This problem 
was common with all West Coast 
manufacturers. After considerable 
discussion and several meetings, it 
was decided to try the collective ap· 
proach. This envisioned a coopera· 
tive effort of pooling facilities and 
know-how and expanding the com· 
ponent rbase inasmuch as it was 
lack of components rather than final 
assemblers that was the restrict ive 
factor in the production of military 
equipment at that time. The West 
Coast Electronics Manufacturers As· 
sociation was formed to harness this 
collective effort and I was privileged, 
in 1943, to become its first president. 

Contract Channeling 

Our West Coast companies began 
to supplement their individual -efforts 
with data on the locations, capa· 
bilities and facilities of the entire in· 
dustry as well as their own. It is in· 
teresting to note that the first major 
contract secured on this basis, which 
incidentally was awarded to our 
company, stipulated that we produce 
or procure at least 90% of the do]. 
Jar content in the West. This require· 
ment was met. This established tJ1e 
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leader-follower concept which will 
be touched upon later. 

Additional contracts were cban· 
neled to other end equipment com· 
panies and, by the end of World War 
II, the Western segment of the indus
try was firmly established. Annual 
billings in California alone had in
creased from S25 million per ·year 
in 1942 to more than $400 millU. . 
in 1945. 

During this period there '!aif 
several other significant devel~ 
men ts. 

One was that the industry 
veloped a close association with 
scientists of Western universiti~ 
colleges that has constant ly ~rown. · 

Another was that the Military .. 
gan to recognize the West as an ~
gineering center. The Navy started a·1 
program that eventually resulted · 
the expansion of its own en~in • 
activities in San Die!?o, Inyo 
Point Mugu, and Pasadena. The 
Force established large Western 
ing facilities and moved its 
all lon~·range planning group .. 

1
. 

Santa Monica. The Signal Corps • : 
tablished West Coast offices for d•1 
coordination with its contractors ~~ 
more recently, a large testing beli!i'-' 
at Fort Huachuca, Arizona. This.! 
movement of the Military in hml 
sparked a new spiral of growth r • . 
West Coast Companies. 

During Phase 3, or the post-war:; 
years ( 1946-50), the emph.asit! 
changed rapidly. Industrial ~: 
panies tried to establish or re-esblb- 1 

lish their products in consumer and 
commercial markets. The military 
emphasis in the meantime was cm 
disposing of war goods surplus. Bat 
the nucleus of national defense know
how remained. Some companies, such 
as our own, seeking to break new 
scientific barriers, continued to main
tain their military electronics cJe.. 
partments. Significant developments 
of the late war months- such 11.9 

rockets, nuclear ~nergy electronic 
activities and guided missiles--were 
carried forward on a research and 
development basis. 

Re1earch E:icpnruion 

It was during this period that 
today's concepts of Systems Manage
ment were first introduced to the 
Military by West Coast people--an 

(ConriTUJed on pose 38) 
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outgrowth of our earlier cooperative 
approach. 

It was also during this period that 
the airframe manufacturers began to 
recognize the .significance of elec
tronics to both guided and manned 
aircraft. 

The general level of manufactur· 
ing output at this time only .slightly 
exceeded the level at the end of the 
war. But the character or goods and 
.services, both military and commer
cial, had changed radically. 

Significant re.search activities in 
the San Francisco area again cen
tered around tube developments, and 
the expansion of research and de
velopment centered around both uni· 
versitie.s and industrial research de
partments. 

Mobilisation Plan 

Phase 4, or the Korean War 
period, found West Coast electronics 
on a priority par with other sections 
of the country for the first time. 

During the period from 1946 to 
1949, a committee from RETMA, on 
which T had the privilege of serving, 
developed a mobilization plan to be 
used on an if-and-when basis. Many 
significant phases of this plan were 
utilized in the basic mobilization 
plan adopted by the Military. It en
compassed a philosophy of estab
lishing a .strong electronics industry 
on the Ea.st Coast, in the Middle 
We.st, and on the West Coast so that 
the country would not be dependent 
on any given area at time of emer
gency in the future. At the time of 
Korea, West Coast companies, as a 
~ult, were called upon to expand 
materially their military engineering 
and production capacity. 

lndwcry Double• 

Another significant phase of this 
mobilization plan utilized the so
called leader-follower concept that 
was used so successfully on the West 
Coast during the early part of World 
War II. 

Equipment produced during this 
period was largely the next geneTa
tion of that produced during World 
War TI. But even a.s it was being 
produced, research spawned stiJl a 
third generation. This new plateau 
of accomplishment gave increased 
consideration to the rapidly accele
rating speeds, reliability, temperature 
requirements, miniaturization, and 
mohility required of the nuclear and 
thermo weapons of today. 

Outing this time (1950-54) our in
dustry doubled in volume each year. 
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It was the period of our greatest 
percentage growth. 

Recruitment of engineers and sci· 
entists began on a grand scale. The 
Military, recognizing this expanded 
capability, increued its dependence 
on West Coast firms. New concepts, 
ideas, products and services initi· 
ated here won wider and wider ac
ceptance. 

BUI'" of Acdtiity 

It Willi during this period that a 
new company started business every 
week. In the Los Angeles area the 
new components, products and serv
ices they offered centered around 
airborne equipmen~ both manned 
and unmanned, data processing, 
instrumentation, communication and 
navigation. 

In the San Francisco area the new 
burst of activity centered around re
search in the universities and on ex
panded use of new specialized tubes 
and components. 

In the Seattle-Portland and San 
Diego areas new services, com· 
ponents, sub-assembly and instrumen· 
talion activity blossomed around the 
growing airframe companies. The 
West also made substantial contri· 
butions to Sandia and other nuclear 
activities. 

New Plaleau Reached 

Today we are in Phase 5 of West· 
em electronics growth and develop· 
ment. We have reached a new 
plateau. 

The statistical box referred to 
earlier shows the 11 Western states 
with 641 of the Nation's appro:xi· 
mately 4200 electronics firms. Last 
year they grossed Sl,690,000,000 of 
the total $9,700,000,000 national 
electronics product We.stem elec· 
tronics now accounts for 15% or the 
number of companies, 16% of sales, 
and 18% of employment in the in· 
dustry nationally. 

But these statistics. again, do not 
tell the whole story. They do not tell 
us, for example, that the West now 
has the greatest concentration of elec· 
tronic engineering talent of any area. 
In Southern California, and in the 
San Francisco Bay Area, the ratio of 
engineers to total population is the 
highest of any locale in the country. 
In Southern California electronics is 
second only to airframe manufactur
ing in employment and manufac
turing significance. Approximately 
12% of all per.sons employed in 
manufacturing plants in the area are 
in some phase of electronics work. 

Today the West is a combination 

of both old and new companies-
some just building reputations_ some 
with nationally established reputa
tions-engaged in a wide variety of 
electronic activities, from large 
Weapon Systema Management team5 
and Weapon Systems manuf acturen 
through the entire spectrum to small 
specialized component or eub-as
sembly suppliers. 

The West has become a major re
search and development center. 
PracticalJy every engineering sym
posium or meeting finds representa
tives Crom Western companies 
presenting papers covering new ap· 
proaches or new ideas in electronie5. 
There have been many out.standing 
achievements in data processing, 1 
missiles, instrumentation. communi- 1 
cations, navigation, countermeasures, : 
semi-conductors, magnetic amplifiers, , 
and a whole host of .specialized com
ponents, and significant new prod
ucts and services are coming to light 
almost daily. And, as re8ected by 
the statistical table, electronics is in 
the forefront in every area as far 
as new manufacturing facilities are 
concerned. 

Still GrolDinf 

Such spectacular growth cannot 
occur, of course, without raLSmg 
many new problems. And, of cou~, 
the future growth of the industry. 
like the growth of individual com· 
panies, will be measured by the 
competency with which we handle 
these problems. 

It is significant that many people 
with highly developed know-how in 
the electronics arts have elected to 
live in the West, and the JnOvement 
to the We.st is continuing at a rapid 
rate. 

Historically, the greatest growth 
occurs where the greatest know-how 
exists, particularly in a highly tech
nical art such a.s ours which is not 
dependent completeJ y on the imme· 
diate adjacency of a market. 

As long as the people in these 
companies here in the West recog
nize that they have the challenge of 
competing with other companies who 
have similar products or services to 
sell within the area and outside the 
area, and as long as they continue to 
come up with a higher creative con· 
tent per dollar or per pound in the 
product or services that they are 
rendering their customers, thi~ 
growth will continue. 

Comped•ion 

Another problem that must be 
faced is the migratory engineer. The 
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game of musical chain being played 
by our engineers today is hardly 
conducive to industry growth and 
stability. Substantial steps are being 
taken individually and coJlectively to 
OOl"rect this situation and the results 
indicate that this situation can be 
corrected. 

Leaders in the engineering prof es· 
sion should accelerate their efforts to 
remind their people of their responsi· 
bility to their country, community 
and their companies as well a.s to 
themselves in this over·all program, 
and call a halt to the opportunist 
approach of too large a segment of 
their group at the present time. 

Su"'foal 

Based on the recoTd of the past, 
only one out of four of the newer 
companies irt electronics will sur
vive in its pTesent form. The other 
three will merge, be absorbed, con· 
solidate, or go out of business. This 
represents a challenge to electronics 
industry management that has yet to 
be met by many. 

Many of the smaller companies 
are beginning to face the basic 
problem of making money in order 
to continue to grow and survive. 
fiscal succes.9 is not always assured 
the entrepreneur whose lifetime has 
been spent solving technical prob. 
1el11!. 

Teclanological Challenge 

~inety percent of the growth of 
Western electronics has been built 
oo the military dollar. We are still 
in a technological race with Russia. 
Electronics is playing a vital role in 
this race and will continue to do so 
but already there are rumblings that 
there is a limit to the price we can 
pay for technological supremacy. 
Here again the challenge confronts 
us that we must get a higher pro· 
ductivity from our management, en
gineuing, and manufacturing teams 
per dollar, both in concept and end 
equipment, because this is one race 
!n which we just can't afford to come 
m second. 

Dioer1ijiadion 

In many a reas the community, 
through the teaming together of its 
Chamber of Commerce, universities 
a_nd industry, is working out construc
h\·e programs to increase, both 
quantitatively and qualitatively, the 
~ow of technical manpower into our 
1~dustry and al8o to supplement indi
vidual company efforts in both on· 
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Box Score of Electronic I ntlustry Statistics on tlte West Coast 
1956 

San Die10 County: 
I, No. of Electronic firms _ __ _ 
2. Employment __ -· 

3. Solea -·····--- ··-··- ---- $ 

Phoenix-Tucson Areas: 
t . No. of Electronic firms----
2. Employment -···----- - -
3. Selea •.. $ 

Portland-Seattle (does not include Boein1 activity): 
I. No. of Electro11ic firms ----
2. Employm•nt - ·------
3. Soles --·---·--- - - $ 

Loa Anceles & Oranse Counties: 

26 
2,300 

30,000,000 

11 
6,000 

55,000,000 

12 
6,000 

12,750,000 

I. No. of Electronic firms ____ 470 
2. Employment --- 73,000 
3. Solea ··--··- ··-··---- $1 ,000,000,000 

San Francisco-Oakland & Peninsula: 
I. No. of Electronic Firms --- -
2. Employmo11t ·--··------
3. Salea ··- - ··-·- $ 
4. Annual payroll - -·-·--··-·-·--- $ 

Balance 11 Western States: 

75 
20,000 

260,000,000 
80.000,000 

I. No. of Electronic Firms - --- 45 
2. Employment ·--··----- 9,500 
3. Sal•• ····-··· ·-- $ 192,000,000 

TOT AL-Electronics lndustry-11 Western States, 1956: 
I. No. of Electronic Flrm1 --- 641 
2. Employment - ------ 112,000 
3. Soles .. $1,690,000,000 

TOT AL-Electronics Industry-USA, 1956: 
I. No. of Elecironic Firm1 - -- 4,200 
2. Employm•llt --· 610,000 
1. s.1 .. ·-·~·--·----·--- $t.100,ooo,ooo 

11 Western States •s a percent of National Electronics Industry: 
I. 15% of electronic firms 
2. 18% of •mployment 
3. 16% of soles 

Principal Crowtlt Area• 

San Francitco·Peninsula Area 
Expect the yelue of their •lectronic facilities to expend ro119hly 30~ •. 
Voh•e Electronics Fecilitie1 - 1956, $89,000,000 
New Focilitiea - 1957 - - ----·---- $32,000,000 
Soles - 1956 ·-···-·----·-·------·-·- $260,ooo,ooo 
Projected - 1957 ---- ----·-··--····--- $321,000,000 
Sq. F .. t of Plant F•ciliti91 - 1956 ··------ 3,500,000 
Project•d - 1957 ---·--- -- 1.700,000 (an incr .. se of 49~0 ) 

Los An1ele1 and Oran1e Counties 
New bponded Total 
No. C•pit•I No. Cop!t•I No. C•pitol 

Units lnYeatment Units ln'l'estment Unitt Investment 

1956 24 $7,500,000 35 $31.200,000 59 $39,000,000 
1955 20 8,796,000 SI 24.469,000 71 33,265,000 

Total c•pital inY•stment for on• y .. r ( 1956) '11'11 roughly 40% of San Fronci~ erH's totol 
nlue of ttlec:tronic fociliti" 1n 1956. 

Box score it •n estimate compiled by tft• Ch•mbor of Commerce. 

-
- - . - - ~ - -~-

- - -



Standard types of 
COMMUNICATION EQUIPMENT 

Radio Engineering Products is currently producing a number 
of types of equipment, electrically and mechanically inter
changeable with standard Bell System apparatus. Complete 
equipments of the following types, and components for these 
equipments are available for early delivery. 

CARRIER-TELEPHONE EQUIPMENT 
CS Carrier-Telephone Terminal (J68756). A kit for adding 

a fourth standard toll-grade channel to existing C 
systems is available. 

Cl Carrier-Telephone Repeater (J68757) 
t 21A C Carrier Line Filter and Balancing Panel 
H Carrier line Filter and Balancing Panel (X66217C) 

CARRIER· TELEGRAPH EQUIPMENT 
40Ct Carrier-Telegraph Channel Terminal (J70047C) 
l 40A 1 Carrier Supply (J700J6A 1, etc.) 
40AC1 Carrier-Telegraph Terminal 
Grid Emis.sion Test Set (J70047Dl) 

VOICE-FREQUENCY EQUIPMENT 
Vt Telephone Repeater (J68J68F) 
Power Supply (J686J8A 1) 
Vl Amplifiers (J686J5E2 and J68635A2) 
VJ Amplifier (J68649A) 
V-F Ringers (J68602, etc.) 
four Wire Terminating Set (J68625G1) 
1 C Volume limiter (J687J6C) 

D·C TELEGRAPH EQUIPMENT 
16B 1 Telegraph Repeater (J700J7B) 
1OE1 Telegraph Repeater (170021 A) 
128B2 Teletypewriter Subscriber Set (J70027A) 
Composite Sets, several typos 

TEST EQUIPMENT 
2A Toll Test Unit (X6J699A) 
\ 28, 1 JA, JOA (J640JOA), and 32A (J64032A) 

Transmission Measuring Sets 
\ 11 A2 Relay Test Panel (J66118E) 
118C2 Telegraph Transmission Measuring Set (J70069K) 
163A2 Test Unit (J70045B) 
163C1 Test Unit (J70045D) 

COMPONENTS AND ACCESSORIES 
255A and 209FG Polar Relays 
Repeating Coils, several types 
Retard Coils, several types 
184, 185, 230A and 2308 Jack Mountings 

VACUUM TUBES 
10 10, f & l 
1020,f&l 
1040 
2050 
274A & B 
281A 
305A 
310A & 8 

32JA & B 
J28A 
329A 
336A 
350A & 8 
355A 
393A 
394A 

396A 
398A 
3998 
400A 
408A 
l 20A Ballast lamp 
121 A Ballast lamp 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 

TlllitltONE CAIUS 
UHt•••cltr 6 -611;' llADll'lf'llO "'ONf.(Al , 

job and off-job training. This pro
gram should be accelerated and t>X· 

panded. 
Our dependence on the Military i~ 

necessary but coupled with the lack 
of diversification into other fields, it 
also represents a weakness. lncrea..'Cd 
emphasis on extending techniqu~. 
know-how, new products, and ne._. 
ideas into products and services for 
industrial and consumer usage is in
dicated. The more forward loolcilll! 
companies are recognizing this chai: 
lenge and are acting to meet it. l p 
to this time. however, such activity 
has been on too limited a scale ro·r 
the welfare of Western ele<:trooics a.s 
a whole. 

Area For Concern 

Another area for concern is the 
indication that many of the large 
projects now going through research 
and development on the Pacific Coast 
will result in manufacturing acth;ty 
in some other area. This raises se,·. 
eral important questions. One invokes 
the challenge to various communiti~ 
in maintaining manufacturers' em
ployment. Another involves the chal· 
lenge that will confront the Milit.af)· 
in coordinating engineering and 
manufacturin~-and make no mistake 
about this problem as the oomple:ii;it~ 
of our weapons increases. 

The very number of companies in 
electronics indicates the highly com
petitive nature of virtually eveT)· 
phase of the industry. Only thost> 
who can go forward on a balanced 
basis will survive even thouidt the 
market is growing at an acceferated 
rate. The same aggressive attitude 
and fresh concepts that were ins tru· 
mental in starting and building our 
industry must be applied to the fu. 
lure as well. 

Growing Future 

Our market analysis people tell us 
that we will have a $15 billion elec
tronics industry nationally by 1965. 
If they are correct, and our Western 
segment of the industry faces its fu. 
ture realistically, its rate of growth 
should continue to be higher than the 
rest of the country. By 1965 thr 
West's percentage of output should 
increase from 16% to 20% and it~ 
dollar vo]ume increase by more than 
one-third. On this basis we can look 
forward to a 83 billion Western elec· 
tronics industry withfo eight years. 

Western electronics is young, vital 
and flexible. Its approach is as fresh 
as it is vigorous and its contribution 
to mil it.ary electronics will continue 
to expand. 

···-·---
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SOLID STATE 
PHYSICS 

,..--.. ~· 
MISSllf SYSTEMS 

AND COMPONENTS 

If you' re looking for development and production experience ifl 

MILITARY ELECTRONICS ... 

... if )'Ou're looking for reliability o f design, product ion nnd 
delivery ... look 10 Mocorola. Communications, radar, guidance 
systems-in oil the fields symbolized here-Motorola has 
major experience, backed b)• the collective abiliries of its large, 
seasoned engineering ;ind scientific staffs. 

Here is the organiz.ition devoted exd111itc/y to electronics-with a 
broad background in designing specialized components such as 
electro-mechanical filters, transistors, and in using plated circuitry, 
modules and encapsul.ueJ components. Mmoroln-fully 
q ualified to de\'elop and produce the most complex electronic srscems. 

For more inform:icion, or a prospectus of complete qualifications 
and experience, wrire Mocorola coday. 

Positions opc11 10 q11a!tfieti E11gi11urs and Pb) swstJ 

'" ~~.!.~~.!~~I~• A.,, Chl"O'· '"· 
,. Other facilllles; Phoenix, Arizona and Riverside, California 

I.~. 

(~oogle 
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• marcon1 to MARS 
by Maj. Gen. James D. O'Connell 
CHIEF SIGNAL OFFICER, USA 

The Author 
Maj. Gen. O'Connell, Chief Signal Officer, USA, has been in the Signal 
Corps since 1928. He served in England, France and Germany during 
TForld TFar II, and became Signal Of/i.cr:r of the 8th Army in Japan in 
1947, General O'Connell is widely known throughout the communication.s 
field and recently was elected lo honorary rrurnbership in the YTFOA. 
He is a member of the Executive Committee of AFCEA. 

TODAY'S COMBAT COMMANDER MUST 

have control of his force. Without 
auch control he is powerless. The 
destiny of every man in his unit and 
the outcome of a battle is not al· 
ways within his gr88p. In this Age 
of Electronics, he can strengthen his 
chances to gain this control and in· 
sure his probability of maintaining 
jt, 

Since the dawn of time, man has 
confinuously sought to learn and 
keep within limits the physical forces 
about him so as to control better his 
OW?) destiny. 

Man and MOT1 

Two thousand years ago, man 
gazed in fear at a red star in the 
heavens. We know the star today as 
Mars, and we know no terror ol it, 
for we have plumbed many of its 
secrets. But ancient man trembled, 
for he saw it as an unknown and 
powerful influence upon his destiny
one over which he had not the alight· 
est measure of control. Such is the 
ultimate destiny of Man, however, 
that in less than twenty centuries, 
two g1Jided missile experts of this 
era-Wernher von Braun and Willy 
Ley-basing their plans on astrono· 
mica} realities and sticking strictly to 
engineering knowledge available to· 
day, could have outlined a master 
blueprint for Man's first exploring 
trip to Mars. 

In the year 1900 - a date within 
memory of many who are today 
members of AFCEA - an Italian 
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named Marconi employed wireless 
telegraphy for the first time in report· 
ing the presidential election of that 
year. And in the last few years of 
a life which ended only two decades 
ago, this prodigious scientist devoted 
himself to experiments with short 
waves and with microwaves, which 
he believed held the secret of tele· 
vision. 

The NetD Era 

What would Marconi have thought 
if he could have participated in the 
presidential election of 1956 and 
have seen the combined communica· 
tions and electronics systems which 
brought to the eyes and ean of mil· 
lions of Americans an instantaneous 
record of the proceeding&? 

Today's combat commander is 
more directly aHected by Marconi's 
early spark-gap transmitter than by 
early Man's fear of a blood-red star 
in the firmament. 

Yet he cannot be completely remote 
nor unsympathetic. For his future 
and those of his men and indeed the 
future of all free men hinge upon 
how clearly he understands and how 
effectively he i& prepared to resist a 
new Red Star, Moving through a 
giant orbit, it has left in its wake 
death and corruption. Its nature was 
revealed finally and completely in 
Hungary: a nature predatory and 
treacherous, with an unyielding deter. 
mination to control the destiny of all 
mankind, 

Today's combat commander is in 
the vanguard of those of the free 
world who have banded together to 
oppose the threat. As you read this, 
Army troops are stationed in more 
than 73 countries, helping these allies 
to build up their own strength for 
resistance, and in demonstration of 
America's determination to deter or 
to overcome any aggressive move by 
an enemy. 

In an era marked by the virtual 
annihilation of time and distance, 
new concepts of military operations 
have had to be developed. New or· 
ganizations and new techniques have 
evolved. Today's Army is in dynamic 
transition from cannons lo mi.Miles, 
from trucks to helicopters, from shoe 
leather to flying platforms, from field 
glassea to battlefield television. Along 
with new and unprecedented respon· 
sibilities, the Army has already de
veloped new and unprecedented capa· 
bilities. 

Command Conlrol 

Greatly increased firepower and 
mobility are part of a nerve system 
which insures a fast reaction time-
a means for beating an enemy to the 
punch and dodging before he can 
strike back. 

But firepower and mobility togeth· 
er do not insure victory. There is a 
third major requirement - Com· 
mand Control. It is information 
about the battle situation. It is the 
means by which firepower and mohil· 
ity can be coordinated and accurately 
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directed. It is the element which 
enablee an Army field commander to 
convert men, weapons, supplies and 
transportation into firepower, mobil
ity and teamwork. 

It is Communications and Elec· 
tronie&-rapid, reliable and respon· 
sive. 

And these are but a few of the 
things which we in the Army and you 
in industry, university and laboratory 
are doing to improve Command Con· 
trol. 

Reconnai.,anee Drone 

In the extremely important area of 
Combat Surveillance, the commander 
"ill have a radio-controlled recon· 
naissance drone. Directed by a con
troller while within sight and carry· 
ing a camera over enemy positions, 
it takes pictures and brings back 
target information. Out oI sight of 
the controller, radar takes over and 
plots the drone's location. Return· 
ing home, the drone parachutes to 
the ground, the exposed film is re· 
trieved, and within ten minutes the 
finished pictures are delivered to the 
commander. 

S""'eillance Toou 
and Communicatioru 

The new portable television camera 
constitutes an exteruiion of the eyes 
of the commander far beyond his 
command post. Catried by a soldier 
in a forward area or installed in an 
Aimy aircraft covering an amphibi
ous assault, the camera transmits 
~ntial and instantaneous informs· 
tion to the commander. This gives 
him a capability for decision based 
upon up-to-the-minute information of 
the battle and of the movements of 
enemy men or armor. 

Ground combat photography is 
still a_n important surveillance tool. 
The new 100* camera has an effec
tive range of up to 30 miles. By 
l!\eans of this device, distant terrain 
and enemy assembly points can be 
made available for close observation. 

Added to these means for surveil
lance of the combat area are infra-red 
and other sensory devices. 

For communication, the Anny is 
C~ll!id.ering a program of re-equip
pin~ .its men at every echelon: the 
1~d1v1dual soldier to be provided 
with a helmet radio set; transistorized 
r~dio equipment to replace the Han· 
die.Talkie and Walkie-Talkie for the 
forward combat units and the new 
vehicular radio equip~ent, new radio 
relay, and new scatter communication 
chquipment for the higher echelons in 
t e Field Anny. 

tl.ectronic Data Processing has al· 
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ready gone beyond the great promise 
predicted for these systems. It is to
day being applied to antiaircraft op· 
erations in air defense. The Army's 
Missile Master, in current produc· 
tion, is a data-processing communica
tion system that ties in with the Air 
Force's SAGE system. Data from 
SAGE is fed into the system as well 
as data from the organic long·range 
radar of the Missile Master and the 
radar of the NIKE batteries. Informa· 
tion is fed out to the battery com
manders to orient their radars on in· 
coming targets and advise them of 
which targets to engage. The com· 
plete status of targets and the NIKE 
batteries are presented to the tactical 
controller at the Antiaircraft Opera
tions Center. 

Computer• Employed 

This is an automation system 
which, as a tool in the hands of the 
Antiaircraft Commander and his 
staff, provides at least ten times the 
capability of any group of human 
processors! 

In the logistical field, the Army's 
Technical Services are placing high 
priority on use of computers for in· 
ventories, stocks and requirements 
control at major supply and stock 
control points. The U. S. Anny Sig
nal Supply Agency in Philadelphia 
h~ in service a large commercial 
high-speed computer. It will even· 
tually operate in a system using 
punch-card transceiver communica
tion together with medium capacity 
computers at the four Signal Corps 
Branch depots. 

It used to take up to six months to 
compile the stock status of the 150,· 
000 different items in stock. Now 
it can be done in a single day. 

lYfnO Equipment 

With the Anny having to rely 
upon increasing numbers of organic 
aircraft for reconnaissance and re· 
supply, there is a need for naviga· 
tional aids and traffic control equip
menL In developing these equip· 
ments, we are using everything the 
Air Force and Navy have which is 
applicable to Army purposes. Our 
requirements for aircraft are, how· 
ever, fundamentally different from 
those of our srster services with re
spect to size, weight and operational 
performance. Substantial numbers of 
new types of electronic equipment 
will therefore have to be developed 
and procured for use in Army air
craft. A new basic aircraft radio set 
is now being introduced, and we are 
testing ground-controlled navigation· 

al and landing devices such as omni· 
range and quad radar. We are ac
celerating development of self-con· 
tained navigational systems for Army 
aircraft, including doppler and in· 
ertial guidance. 

Speed and Reliability 

I have enumerated but a very few 
of the devices and systems which the 
commander will have available to 
him, and which the Army considers 
indispensable to the exercise of rapid 
and correct judgment by a field com· 
mander. The nature of modern war· 
fare has placed a premium upon 
speed and reliability. In past wars, 
small margins for human errors 
were permissible. ln future warfare, 
the margin for error and allowance 
for mistakes are sharply reduced, for 
speed of movement and the destruc· 
tive effects of modern weapons are 
such that mistakes which used to have 
only marginal effects can now be 
catastrophic. 

De1ire• and Realiiie• 

Human r-eaction time is too slow 
to cope with the realities of today's 
combat operations. The breach can 
only be filled by the products of the 
dynamic technology which the pro· 
fessional members of the Armed 
Forces Communications and Elec
tronics Association represent. 

It can in truth be said that Mar· 
coni did as much as any man in his· 
tory to stimulate free man's imagi· 
nation, his hopes and his confidence 
in the future. Marconi himself would 
never have tried to link his name 
symbolically with that of Mars. 

Yet, we can link the two. For Mar
coni can well be the symbol of man's 
insatiable ambition to ferret out the 
secrets of the universe, and Mars has 
ever been the symbol of man's ag· 
gressiveness, his soaring ambitions, 
his endless quest for greater - and 
now perhaps wiser--control over his 
own destiny. 

Mm-• AIMil• Man 

Our children are about to become 
spectators of mankind's first tentative 
staba at uncovering the secrets of 
outer space. What new additions to 
the reservoir of human knowledge 
and wisdom and to the ultimate bet
terment of humanity will come of it? 

Mars, the age-old symbol of the 
God of War, sails serenely on his 
infinite path, and waits for puny man 
to cross the threshold. 

It is a threshold over which-one 
day-we will pass. 
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A recent short-wave broadcast from Melbourne, Aus· 
tralia ..• received in Syracuse, N. Y. (over 10,000 
air miles) with no perceptible flutter or fading ... is 
further proof that General Electric's new radio tech· 
nique .•. Synchronous Amplitude Modulation• ..• is 
the solution to the problems of long·range radio 
operations. Its concept and operation are uniquely 
simple •.. SAM· is compatible with all present forms 

Message from 
Melbourne 

.,. 

training ..• yet it preserves complex wave forms 
even while handling the Doppler effect. Its sup
pressed-carrier, double-sideband transmission and 
synchronous reception promise significant savings in 
weight and cost. Of paramount importance is SAM's• 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE's invaluable contribution 
to progress ... in furthering new uses for electronics. 

of radio equipment ..• its opera
tors need no further specialized· I..~ E:: E:: 

For the very latest information 
on SAM• •.• write Section B 
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WEAPONS CONTROL RADAR • SEARCH RADAR • INDICATORS ANO DISPLAY • COUNTERMEASURES • NAVIGATION 
MISSILE CONTROL • AIRBORNE SONAR • COMMUNICATIONS • FUZES • AUTOMATIC TEST • DATA PROCESSING 
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GENERAL. ELECTRIC 
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- GOVERNMENT -
THE WORLD'S NORTHERNMOST CITY Since 1951, millions of U. S. dollars have been 
spent in the development of a protective cluster of air bases and radar stat~ons at 
the top of the world. The northernmost airbase in the world is Thule, located only 
800 miles from the North Pole in Greenland. Its' architect, Garnett Herwig, said 
recently that it is assuming the title of the world's northernmost city. Located in 
a valley between two mountain ranges on the edge of Greenland's huge ice cap with a 
·steady wind and permanently frozen ground, techniques of construction are just the 
reverse of those usually devised. Pioneering work at Thule has provided architects 
ana engineers with the ability to cope with other Arctic and Antarctic bases where 
the same rigorous conditions exist. 

BRIDGES 8 FLY• AT FORT BELVOIR Bridges are literally flying at Fort Belvoir, Va., 
the U. S. Army's Engineering Center. The Engineer Research and Development Labora
tories are conducting tests in an effort to give the Army the capability of moving 
bridge and stream crossing equipment to distant sites by helicopter. In test demon-

''strations, the H-2lc helicopter, a light cargo carrier with a lifting capacity of 
3,400 pounds, carried boats and bridges. A heavier helicopter furnished by the 
U.S. Karine Corps Base at Quantico, Va., demonstrated the capability of delivering 
a 5,600-pound assembled float. It then placed a 6;600-pound aluminum deck on it to 
form a complete bay. 

CONTRACT AWARDS: The ~has awarded the following contracts: Texas Instruments, 
lee., transistor frequency modulated oscillator, $55,111; Hycon .Manufacturing Co., 
modified camera KA.-20, $227,450; Brooklyn Polytechnic Institute, microwave instru
ments study, $44,275; Raytheon Manufacturing Co., electron tubes, $40,000; ·Varian 
Associates, electron accelerator, $625,000. The NAVY recently announced contract 
arards to: Elgin National Watch Co., timing mechanisms, $1,240,000; Bath Iron Works, 
missile carrying destroyers, $44,045,600; Westinghouse Electric Corp., cooling sys~ 
tem for naval vessel, $7, 513, 000; Western Union Telegraph Co. , modifying telegraph 
facilities, $2,181,790; U. S. Hoffman Machinery Corp., ammunition, $3,355,000; Alli
son division of General Motors Corp., reconditioning jet aircraft engines, $7,776,-
661; Stavid Engineering Co., missile guidance system for submarine launching, 
$6,000,000. AIR_FORCE grants include: Sikorsky Aircraft, Division of United Air
craft Corp •• B-l9D helicopters and spare parts, $2,717,000; Glenn L. 1lartin 
Co., flight testing of Matador missile, $1 ,527,981; Convair, Division of General 
Dynamics Corp., research and development, $1.474,950; Ray Aeronautical Co., aerial 
target drone and spare parts, $9,225,849; Boeing Airplane Co., reorientation ot .the 
WS llOA program, ·$3,250,000; E. I. Du Pont De Nemours~ ·co.,' methanol, ll,623,430; 
Avco Manufacturing Corp., T-53 engine development, $2,080,460; Standard Oil Co., 
starter cartridges for B-57 bomber engines, $3,412,593; Aeroil Products Co., Inc. , 
spray outfits for cleaning, de-icing and decontaminating, $1,916,458; Lockheed Air
craft Corp •• additional facilities for final assembly and production flight testing 
site for jet aircraft. i2,314,000. 

- INDUSTRY 
l.R.E. CONVENTION HUGE SUCCESS SIGNAL extends copgratulations to the Institute 
ot Radio Engineers on its 45th national convention in New York City, March 18-21. 
A populace of 54,000 visited the giant New York Coliseum where remarkable achieve
ments in the world of electronics and commwiications were displayed in 846 exhibits 
and discussed in some 250 technical papers. The Waldorf Astoria, where some of the 
technical papers were read, became home ground for many of the visitors. The four 
days unfolded, before the public, the story of electronic progress. 
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BORESCOPE APPLIED TO INDUSTRY The instruments with which doctors peer into pa- ·. 
tients' bodies now have been adapted by industry to probe for defects hidden in 
machinery and to read gauges inside atomic reactors. The long needle-like instru
ment known as the borescope--in effect periscopes with built-in flashlights-has 
become industry's newest tool. It is being used also to examine the interiors of 
airplane propeller blades, boiler tubes, and engine cylinders? according to the 
National Electric Instrument Co. of Elmhurst, N. Y., which manufactures them for the 
medical profession and industry. It has just developed a special lens system for 
them called the •Fontar• which enables all objects and areas within view to be 
always in focus, regardless of distance from the end of the instrument. 

RCA JUJ<.ES THE CONGO TEST As a vehicle to test and subsequently advertise test re
sults of 24 various products, RCA went on a •safari• to the Belgian Congo. An RCA 
Victor Pocket Sized Transistor Radio (Model 8BT7) and a 7 Band Strato-World II Radio 
(Model 7BX10) were among the products subjected to the heaviest duty in the jungle. 
On land and in canoe, the transistor radio •operated perfectly,• RCA reports. The 
Strato-World II served as a •calling card• at native communities in the Congo, 
bringing music from all over the world. All sets are said to have withstood the 
rigors of the 26,000 mile trip, exhibiting good reception and excellent performance 
and tone in this high humidity area. 

ELECTRONIC TUBE GOLDEN ANNIVERSARY Control of the infinitesimal electron has made 
it possible for mankind to hear, see, feel, smell, calculate, and even talk. The 
history of electronics, commemorating the 50th anniversary of the patenting of the 
original electron tube, was shown in an exhibit at the I.R.E. National Convention in 
New York City recently. Known as the Princeton Tube Collection, probably the most 
comprehensive of its kind in the world, it consists of more than 6,000 tubes ranging 
from examples of the earliest •Edison Effect• to the most modern 600,000 watt tube . 
Included were samples of more than 40,000 different tYPeS of tubes that have been 
developed and their contributions to unlocking the mysteries of radar, television, 
x-ray and other electronic equipment. 

- GENERAL 
•TOMORROW THINKERS• STUDY AVIATION The Republic Aviation Corporation now has an 
ultra-s~ecialized staff of •tomorrow thinkers,• organized after an international 
talent hunt, working on the problems of flight at speeds of thousands of miles an 
hour at altitudes 50 miles above the earth. The group. called the Scientific Re
search Staff, is primarily concerned with fundamental research vital to continued 
growth of aviation. It is maintained on a semi-academic basis so that it is free to 
explore developments in such fields as mathematics, general physics, nuclear 
physics. supersonics and thermodynamics. 

COMPUTER TRANSLATES RUSSIAN INTO ENGLISH Developed at the University of Michigan 
is the Michigan Digital Automatic Computer (MIDAC) which deals strictly with the 
language of theoretical or experimental physics. It was noted that lfIDAC translates 
Russian scientific fact into English but it won't translate the Russian fairy tales. 
The researchers predict , however, that it will even translate the fiction eventu
ally. The magnetic drums of the machine have 64,000 Russian •ords and their English 
equivalents on record. As an operator types off a Russian scientific paper, the 
machine automatically tYPes out the English equivalent. 

FREQUENCY CONTROL SYMPOSIUM Attending the 11th Annual Frequency Control Symposium 
sponsored by the U. S. Army Signal Engineering Laboratories in Asbury Park, N. J., 
last week, were representatives from government, industry and educational institu
tions. Visitors from most of the free world nati~ns were ·present. The purpose of 
the Symposium was to promote a better understanding and wider dissemination of tech
nical information related to frequency control which was obtained during the past 
year. Technical papers were presented by outstanding scientists and engineers in 
their respective fields . Nobel prize winner in Physics, Professor Kusch presented a 
paper on •Precision Atomic Beam Techniques.• 

JAPAN SEES U. S. COLOR TV A million-dollar color ' television caravan of the Radio 
Corporation of America is now in Tokyo at an American exhibit in the International 
Trade Fair. The equipment includes full color TV studio facilities, two camera 
chains, lighting and testing apparatus, film transmitting facilities and two fully 
equipped, specially built mobile units. Japan was t he first country in Asia to in
troduce black and white television. 
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COMMUNICATIONS··Ha/f the Battle! 
Will today's communications help win tomorrow's battles? For a good 

answer, take a look at how the U. S. Army Signal Corps is keeping a head of 

the fast-changing techniques of military operations - by providing 

tomorrow's communications systems today. 

Look, for example, at the Signal Corps' completely miniaturized, all-transistor 

carrier system for cable or microwave communication in the field . It is fu lly 

portable, takes up less than a cubic foot of space, weighs only 65 pounds 

(compared to 500 for comparable World War II equipment). It provides 

4 separate channels, offers highly reliable operation under severe 

conditions ranging from Arctic cold to tropic sun. 

Lenkurt, selected a s prime contractor for the development of this carrier, has 

facilities uniquely oriented to research, development, and precision production 

for vital defense projects. As a leading specialist in telecommunications, 

Lenkurt works directly with government agencies and with other manufacturers 

in providing equipment either " off-the-shelf" or specially designed, to 

meet the highest standards and most exacting requirements of the military. 

s .. the lM•11rt exhll>lr, loeth 51 , 
of the .VCEA 1how, Moy 20· 22. 

San Carl oi , Ca li f . • M•xico, D. F. • Vanc ouv• r, B.C. 
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SCIENTIFIC 

EDUCATION 

• • • • the NEW 

CHALLENGE 

WHEN THE ARMED FORCES COM· 
munications and Electronics Associa
tion was organized in 1946, its main 
objective was to encourage a firm 
and luting partnenhip between the 
military and industry. In il8 eleven 
years of operation, AFCEA has suc· 
cesafully accomplished that mission, 
and time has broadened its objectives 
and extended its opportunities. 

AA the first president of the 
AFCEA, I congratulate its members 
who have built and strengthened the 
organization with enthusiasm and 
patriotic devotion. 

Today the influence of AFCEA as 
a vital link between the Armed 

48 

D a v i d Sarnoff, 
head of RCA, re
cently celebrated 
hia 4Sth anniver
sary in the radio 
6eld. He helped 
originate the 11res· 
ent-day radio re
ceiving set and 
was mainly re
sponsible for the 
creation of NBC. 

iiCA F.Ho11t al11dy1ng 1t t!!t N•"' Ycrl U11lortlty C...!te91 
,, .. ,.n9 '' •ho"" nr:f 1litg In~''''°' •:i 1¥ala1'f ~~11h1 

IJnf••rsit·v\ electro,.ic 1!'al11-ici c:o,.,p.t r, 

By Brig. Gen. DoviJ SomoH 
Chairman of the Board of Directors 
Radio Corporation of America 

Forces and industry extends through 
forty-eight chapters, across the United 
States and overseas. Its roster of 
more than 200 professional organiza· 
tions, corporations and manufactur
ing divisions contains many of the 
most distinguished American names 
in science and engineering. 

Through its interest and activities 
in communications, electronics and 
photography, the AFCEA has estab
lished a timely relationship between 
the military and industry. It has 
helped to keep this country in the 
vanguard of the latest developments 
in every phase of technology. 

Shortage o/ Sicilia 

Today a new situation- a crisis in 
scientific education-bas arisen and 
with it a new opportunity for AFCEA 
to extend its tradition of service to 
our national security. The solution 
to this critical problem may well be 
the challenge and the dedication of 
AFCEA in its second decade. 

The crux of the matter is that in 
a period of growing dependence on 
increasingly complex electronic sys· 

lems and od entifi< devi<:eO (o, ~J 
tional defense, this Nation faces a 
serious shortage of essential scientific 
skills. There is a decline in the num· 
her of students in science and engi· 
neering, and there are indications 
that the downward trend may con
tinue. Unless the situation is quick ly 
reversed, the balance in scientific
superiority may ultimately swing 
away from the free world. 

Sa/ely and Strength 

Should the day ever come when we 
yield our scientific and engineeri11~ 
mastery to an enemy, we will ha\·e 
surrendered a key bastion to the 
fortress of liberty. In the final anaJ~-
sis, our safety and the safety of the 
free world rests on the deterrent 
capacity of America's armed might. 
Strength, however, will deter only so 
long as it is based on continuing 
supremacy in all areas of technology. 
And this supremacy is assured only 
as long as we have the finest scientific 
and engineering talents available to 
our laboratories and industrial 
plants. (Continued on ~e 50) 
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TOP SCORE With a ten-year backlog of experience in 

pioneering the new age of rockets and guided missiles . . . and 

with five major projects currently in work for the U.S. Army, 

Navy and Air Force ... Martin's contribution to design, devel

opment and operat ion in this advanced field of flight is con

tinually expanding. 
In 1946. development wos commenced on the Morton MATADOR polotleu bomber for the 

Air Force GORGON. o Novy test vehicle .• • ond the VIKING serial of high-oltotude reJearch 

rockets Within two years these were followed by ORIOLE. on experimental oir·to-oir miuile. 

ond PLOVER, o target drone More recent developments include LACROSSE for the Army ••• 

TITAN, the lntercontlnentol Bolll$1rC Miuile for the Air Force • ond the launching vehicle for 

project VANGUARD, the oorth sotellite. undertaken with the Novol Research loborotory os o 

mofor U.S. contribution to the worldwide science program of tho forthcoming lnternolfonol 

Geophysical Year. 

. ... 
EIALTIMORE · DENVER·ORLANDO 

d Google 



In the electrieal engineering laboratory of Howard University, this RCA seholar at the Univar1ity of Washington eheds a dynamic 
RCA aeholer eheeb eireuih on rile distTibution panel for an experiment. demondr•tor used to demonstrate adjustment of radio -~ 

The crisis caused by the shortage 
of skilled technical manpower exists 
on three levels, all of which are di· 
recily related. It is painfully appar· 
ent in the fields of creative indUBtry. 
It exists in the colleges and univenii· 
ties, and extends into the high 
schools. It permeates the teaching of 
sciences in colleges aa well as in sec· 
ondary school classrooms. 

A glance at current advertisements 
for scientists, engineers and techni
cians should be sufficient to convince 
anybody of the shortage of skilled 
personnel in industry. Competition 
to entice the existing cadre of techni
cal talent away from one organiza· 
tion to another has reached a new 
peak of intensity. 

SUN1ey• 

According to figures prepared by 
the Department of the Navy, one de· 
fense firm, for example, spent 8907,-
560 to gain 59 employees at a net 
cost per employee gained of $15,328. 
Another firm spent Sl00,674 and had 
a net loss of four employees; a third 
spent S40, 722 and had a net loss of 
14 employees. Such methods not 
only are wasteful; in the final analy· 
sis they are self-defeating. 

The picture is even more unsatis
factory on the university and college 
level. Surveys reveal that to fulfill 
peacetime industrial requirement.II, 
the United States needs 35,000 to 
50,000 new engineers each year. 
And we are told that despite increas· 
ing dependence on their services, the 
number of graduates in science and 
engineering has decreased by 52 per
cent since 1950. 
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Today we read that the Soviet Un. 
ion has approximately 175 modern 
schools which offer engineering train· 
ing exclusively to an enrollment of 
about 300,000 students. Although 
some 210 colleges in the United 
States offer engineering courses, 
their over-all enrollment totals ap
proximately 194,000 students. 

As for the secondary schools, the 
decline in the number of students 
receiving adequate training in the 
sciences and mathematics is both 
marked and urgent. 

In addition to the shortage of 
students in science and engineering, 
there is, finally, a shortage of teach
ers. Inadequate pay, absence of in· 
centives, and brighter opportunities 
in industry have served to siphon off 
many of those best qualified to carry 
on the training of new scientific gen
erations. Thus, the picture shows an 
inadequate harvest for the presen~ 
the prospect of diminishing retu.ms 
for the future and the depletion of 
the seed grain. It is a situation 
which calls for prompt and energetic 
corrective efforts. 

Solution 

The immediate task is to see to it 
that young people with the necessary 
aptitudes in the sciences and tech
nologies ate given every chance to 
develop their talents and enter a 
career in these fields. This includes 
provision for adequate instruction. 
Secondly, we must provide a climate 
in which youth will he fired by the 
tremendous challenge which science 
offers and the broad opportunities it 
presents. 

The responsibility for securing 
these goals is total. It cannot be u
signed exclusively to education, or to 
government or industry. It must he 
shared by all three and with equal 
awareness of the need and the Ur· 
gency. 

Since the membership of the 
Armed Forces Communications & 
Electronics Association and its thirty
six chapters throughout the country 
represents both industry and the 
Armed Services, it is in a unique 
pasition to lend prestige and author
ity to the drive for increased scien· 
tific manpower and teachers. 

National Educational 
Re•et"f'e 

Through the support of school 
activities and its participation in edu· 
cational programs, AFCEA can help 
to stimulate and increase the flow of 
youth into the scientific studies and 
ultimately into research, engineering 
and industry. The opportunities are 
as extensive as they are important. 

Some time ago, for example, I pro· 
posed the establishment of a .. Na
tional Educational Reserve," com
prising qualified teachers in mathe
matics, physics, chemistry, engineer
ing and related subjects to he drawn 
from the technological ranks of in· 
dustry. 

This would involve the release-
with full pay for at least a year
of a reasonable number of men and 
women for teaching assignments ill 
their local schools. It could also 
mobilize those who have reached the 
retirement age in the military serv· 
ices and in industry, but whose 
knowledge and experience would 
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!Jake them inspiring teachers. Addi
ionally, it could include qualified 
eople willing to volunteer their 
ervices to teach in night schools 
rithout giving up their industry 
obs. 

The number of teachers recruited 
rom any single organization would 
e too small to entail hardship for 
ny one-but the total number com-
1rising the corps could be drawn 
rom such an extensive list of organ· 
talions that it would he large 
nough to give new impetus to teach· 
ng of the sciences in our school sys· 
em, especially at the junior and high 
chool le\·el. 

En.couragemenl From 
Ezperknced People 

Jn some degree too, such a plan 
Nou\d amount to the restitution by 
>Usiness of personnel it has siphoned 
>ff from the school system. Men and 
women who nonnally would have be
come teachers of the sciences have 
instead gone into industry where the 
rewards are more enticing. Because 
of their practical experience, such 
people could become even more valu
able to education in that they would 
bring the breath of reality into the 
!!Choolroom and restore the sense of 
adventure to technical careers. 

There are other areas in which 
AFCEA can make a notable contri
bution to the campaign for skilled 
technical personnel. 

Far too many young people are 
lost to science for lack of encour
agement from experienced elders 
or through inadequate information 
about the many opportunities it 
offers. By the support of such activi
ties as student chapters of AFCEA 
or through individual student enroll
ment in chapters already existing, 
much can be done in this direction 
by AFCEA to further an interest in 
the technologies. 

Con1ribution1 
Prom lndwtry 

There are many members of 
AFCEA who can provide lecturers 
~r ledure material and stage scien
hfic or technical demonstrations. They 
may even he able to lend some sim· 
pie equipment for use in schools. 
The novelty of an outsider coming to 
speak, the opportunity to see science 
at work for progress, the chance to 
finger equipment in industrial use 
woul~ .help open the classrooms to 
th~ hvmg vitality of science and in
sp1~e many a young student to take 
up 1\s challenge. 

Industry has .shown that it is pre-

th
pared to contribute generously to 

e advancement of education. Its 
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A senior, studying under an RCA Scholarship at Welle1ley College, conducts research tests 
on an infrared spectrometer. 

donations have run as high as 8100 
million a year. Yet it has been esti
mated that the Nation's colleges and 
universities will require an additional 
$800 million a year over the coming 
decade to carry out their training 
mission. The hulk of this must come 
from individuals and corporations if 
the need is to he met without the 
Federalization of education. 

Toward A. Long Range Objective 

If industry can spend tens of 
thousands of dollars to attract young 
men getting out of college, it seems 
that it might invest even larger sums 
to get them into college and to help 
them complete their studies. 

Recently, the Radio Corporation of 
America established thirty college 
and university scholarships for stu
dents who are preparing for the 
science teaching professions. 

It was done because we recognized 
that the supply of creative scientific 
and engineering personnel depends 
upon the quality and number of sec· 
ondary school teachers who will in
struct our young people in such 
courses as physics, chemistry and 
mathematics. Through such pro· 
grams which contribute to the supply 
of science teachers, we believe that 
progress can be made toward achiev· 
ing the long range objective of main
taining America's technological SU· 

periority. 

The struggle for scientific suprem
acy in the day of the electron and 
the atom will not be of limited dura
tion. It is a conflict which may 
extend over decades, and to retain 
our Nation's present leadership in 
technology will call for undeviating 
tenacity of purpose. In the educa· 
tional aspect of the conflict, the pur
pose must be to assure a steady in
flow of scientific creativeness into our 
industrial and military establish
ments. Since we do not wi!!h to 
"commandeer" the brainpower of 
our young people, we must seek out 
all ways of stimulating their interests 
and engaging their enthusiasms. 

Publicising Science 

We must not neglect a single op
portunity or means to inform them 
of what science is accomplishing and 
what it means to America's progress 
and security, We must utilize all 
means to see that this message 
reaches them at a time when they are 
beginning to develop their basic con
cepts and we must remain with them 
long after they embark on their 
careers. 

The AFCEA can help to achieve 
these goals with persuasiveness and 
authority. This is the challenge and 
the opportunity. Its importance is 
matched only by its urgency in the 
interests of national defense and 
peace. 
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International Telephonic Operations 
UNITED STATES PHASE OF OPERATION 

By 
W. G. THOMPSON 
ASST. VICE PRESIDENT 

AMERICAN TELEPHONE 6 TELEGRAPH CO. 

COMMUNICATIONS HISTORY WILL, I 
believe, mark September 25, 1956, 
as the beginning of a new era in 
voice communication between con· 
tinents. The Transatlantic Cable sys
tem, which was opened for public 
service on that date, has demon· 
strated that peoples separated by 
ocean barriers can talk with one an· 
other as naturally, as clearly, and as 
conveniently as neighbors do in a 
local telephone conversatfon. 

Although' this new cable .has been 
in service only a little over five 
months at this writing, the stimulus 
to telephone traffic between the 
United Kingdom and this country 
exceeds the ·most optimistic forecasts. 
The increase in daily telephone mes· 
sages over the pre-cable level of mes· 
sages averages over 75 per cent. On 
Sundays, the increase averages ap· 
proximately 65 per cent. The vol· 
ume of messages on Christmas Day 
1956 was 1200, compared with 450, 
the highest previous Christmas vol· 
ume which was reached in 1953. 
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Several of the cable circuits were 
extended through England to the 
European continent. One channel 
was terminated in each of five Euro· 
pean countries and two .in another. 
Even with these few cable circuits 
available, overall service between the 
United States and these countries has 
increased substantially, being up 20 
per cent. Naturally, this development 
has led to a desire by the countries 
concerned for more cable circuits. 

Although the increase in the trans· 
atlantic volume is greater than antic· 
ipated, it is not surprising when one 
reflects upon the progress of long 
distance telephony within the United 
States. It has been demonstrated over 
the years that as the Nation progress· 
es, its need-commercially, industrial
ly, and socially-for more extensive 
and better long distance communica· 
lions grows likewise. The present 
vast, national network of long dis· 
tance telephone lines and the con· 
tinually increasing use of long dis
tance by the public are substantial 

William G. Thomp
son, Director of tht 
0vel'8eas Servicei <'f 
the Bell T elepholl<' 
Systt'm, bas been re
spon$ible for coord;. 
nating activities in 
connection with IW'" 

undt>rseas telephon~ 
~ystems. 

proof of the impact of communira· 
tions on the economic and social re· 
lationships of the United States. 

Despite the differences in time. 
customs, and often in language be
tween the countries of the "Neighbor· 
hood of Nations," it appears that the 
potential basic requirements for com· 
munication of one country with an· 
other follow our domestic pattern. 
The world of today, with its strain~ 
and stresses and with the interde· 
pendence of its people upon one an· 
other, needs clear and speedy com· 
munications more than ever before. 
For example, the social value of the 
new transatlantic cable was demon· 
strated by the recent tremendouE 
surge in Christmas calls, previous!~· 
mentioned. 

It is well.nigh impossible to cal
culate or analyze the impact of tbe 
new international telephone faciliti· 
on our Nation's economy as a whole. 
Users of transatlantic telephone sen'
ice come from a cross·section of 
American industry. Particularly ac· 
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tive, of cour5e, are organizations and 
persons engaged in foreign commerce. 
They range from large companies 
devoted to oil and shipping opera
tions lo individuals, such as diamond 
buyers, fur merchants, foreign ex
change dealers and lawyers. Emer
gencies, like the Suez situation, un· 

doubtedly create new and important 
users of the telephone service for 
businesses and for governments. In 
the latter connection, our experience 
has been that such uses, stimulate:1 
by specific events, continue after the 
crisis has passed. 

In summary, I believe there is a 

CANADIAN PHASE OF OPERATION 
By 

D. F. BOWIE 
PRESIDENT 

CANADIAN OVERSEAS TELECOMMUNICATIONS CORP. 

THE MOST ILLUSTRATIVE COMMENT 

that can be offered to describe the 
importance to Canada of the new 
Transatlantic Telephone Cable is that 
overnight we experienced an increase 
of almost 500% in transatlantic tele
phoning and the new level has been 
maintained ever since. Obviously, we 
had filled a long-felt want and public, 
business and official reaction has 
been overwhelming. 

It is our feeling that in thus pro
viding, in collaboration with our 
British and American friends, high 
quality service on this route, we 
have achieved the goal of every com
munications enterprise, namely, that 
of giving the customer the latest and 
best in telecommunications facilities, 
which he is entitled to expect in re· 
turn for his money. The response of 
Canadians, as indicated above, cer
tainly seems to prove the correctness 
of that theory and the 1956 project 
was, as a result, an outstanding sue· 
cess. lt is a continuing obligation for 
us to look to the future and to utilize 
all technological improvements and 
developments so that the industry can 
keep apace with the ever increasing 
public demand for ample and econo-

mic means of communication during 
a rapidly expanding economy. 

It is our view that the planning and 
laying of this Transatlantic Tele
phone Cable was an outstanding ex
ample of international co-operation. 
Major undertakings--such as this 
wa&-frequently fall behind schedule. 
When there are several partners, the 
questions of rights and privileges 
may perhaps tend to slow up general 
progress but when sovereign rights, 
pride of craft and such other in
tangibles are also thrown into the 
pot, the results could be serious. The 
Transatlantic Telephone Cable proj
ect encountered those problems and 
overcame them. It was completed and 
in use almost three months ahead of 
the original target date. The unanim
ity of purpose of all concerned 
brought about that satisfactory result 
and it was an outstanding demonstra
tion of what our three countries can 
do when determination to get the job 
done is the overriding factor. 

This development is, I am con· 
6dent, only the forerunner of greater 
things to come which will provide 
more and more means of communica
tion and, I believe, ultimately at re· 

Pictured here ii the Telegraph Tett position of ffle Transatlantic Telepi,one Cable. 
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substantial, undeveloped potential of 
telephone messages between the 
United States and other nations, and 
that as clear, fast, and reliable serv
ice is provided by the installation of 
adequate facilities along the major 
world routes, the public will respond 
with continuing increased usage. 

Douglas F. Bowie 
has been a pioneer 
in the communica· 
lions field and has 
been responsible 
for organizing the 
Canadian opera
tional phase of the 
Transatlantic Ca· 
hie. 

duced cost to the user so that he will 
be provided with every facility for 
correspondence in the broadest sense 
-whether by the spoken or by the 
written word. The first Transatlantic 
Telephone Cable, and those which 
will surely follow, can only help to 
produce improvement in cultural and 
commercial relationships between the 
countries they serve, and the greater 
development of ample direct com
munications between nations must 
surely, in the long run, produce 
greater understanding b e t w e e n 
people. From the point of view of 
security, there can be no doubt that 
the continuity and secrecy of cable 
operations will be important factors 
contributing to the defence of the 
free nations of the world. 

It is our belief that in providing 
such high quality service on the 
Transatlantic Telephone Cable, we 
jointly achieved the goal of every 
communications enterprise, namely, 
that of truly serving the public by 
the provision of the best possible 
facilities at the lowest possible cost. 
That happened in 1956. Now we 
must look ahead and provide for the 
years to come. 

A8 we go to pre88, we learn 
that offici_al8 of the govern· 
ment8 of Canada and the 
United Kingdom, together 
with representatives of Cable 
and Wirele88, Ltd., and Ca· 
nadian Ovenea8 Telecom• 
munications Corporation, 
met in Ottawa recently to 
con8ider arrangement8 fur 
the development of a new 
transatlantic 8ixty channel 
cable for telephone and 
telex ee.rvices acro88 the 
Atlantic. 
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UNITED KINGDOM PHASE OF OPERATION 

By 
Sir GORDON RADLEY 

THE DIRECTOR GENERAL, GENERAL POST OFFICE 
UNITED KINGDOM 

BY THE BEGINNING OF FEBRUARY 

1957, the transatlantic telephone 
cable had been in service for some 
30,000 hours. Through service be
tween London and New York and 
Montreal was interrupted for a few 
hours in January, but that was due 
to a fault in one of the unattended 
radio-relay stations in Nova Scotia. 
It was quickly cleared by an engineer 
who arrived at the snow surrounded 
station in a helicopter. 

The 400 electron tubes and 7000 
other electronic components which 
operate in the submerged repeaters 
on the bed of the Atlantic between 
Newfoundland and Scotland and 
between Newfoundland and Nova 
Scotia have so far given no cause for 
concern. Nor have the transmission 
characteristics of the submarine 
cable system changed to any serious 
extent. That, I suggest, is an im
portant measure of the technical suc
cess of the cable. But the ultimate 
measure is the way the public, espe
cially the business public, is making 
use of it. The records show that calls 
between Great Britain and the United 
States have risen by about 80 per 
cent, and are now running at about 
4,000 a week. Calls between London 
and Montreal have d$en even more, 
by 150 per cent over the daily aver· 
age-about 5©-before the cable 

was opened on September 28th. Fur· 
tfler, the total paid minutes increased 
by 125 per cent, while the average 
paid duration of calls had also in· 
creased considerably. 

British listeners to broadcasts from 
America, as well as those using the 
telephone ·service, are experiencing 
the incomparable increase in clarity 
since they began to come over the 
new cables, and we can now hear 
such broadcasters as Alistair Cooke 
as clearly as if he were speaking in 
one of the B.B.C. studios. The Cable 
was also used very successfully on 
January 24th for a joint meeting be
tween three professional engineering 
Institutions--The Institution of Elec
trical Engineers in London, the 
American Institute of Electrical En
gineers in New York and the Engi
neering Institute of Canada in Mon· 
treal. Public address systems in the 
three halls linked together by the 
cable enabled engineers in the three 
cities to join together in a discussion 
of technical papers. 

The cable is also carrying leased 
services and customer-to-customer 
services with Canada; the latter, 
known in Britain as "Telex", have 
increased considerably and we are 
expecting a heavy traffic build-up. 

Readers of SIGNAL will naturally be 

Pictured on the le~ is tfie lntem•+ion•f &. 
ch•n9e in London whera •II Nortli Americ.art 
Telephone Ceble Services ue performed. 
Since the begi""ing of tfii1 service. tote! 
p•id minutes hen increased by 125 per c:ent. 

Below: The author, Sir Gordon. u 
Deputy Director General had technical 
responsibility for Britain's contribution 
to the transatlantic cable. Together with 
Dr. M. J. Kelly, he received the inter
national Christopher Columbus prize 
for his work on the cable in 1955. 

interested most in the cable's con
tribution to the maintenance, by 
close contact, of the Western Alliance. 
This is largely a governmental matter 
and, although much of the communi
cation is secret, it can be said that 
the telephone cable has added greatly 
to the stability and security of Gov· 
ernment exchanges. 

We in Britain are proud to know 
that most of the cable was made in 
our country and that it was laid 
by Her Majesty's Telegraph Ship 
Monarch. But the project was only 
possible because we made use of 
technical developments from both 
sides of the Atlantic, in particular, 
the flexible repeater housing from 
the Bell Telephone Laboratories. 
Throughout, our American and Cana· 
dian friends worked in the closest 
intimacy with us, freely exchanging 
all ideas and collaborating down to 
every detail. 

We share your view that the new 
cable service, one of the finest exsm· 
pies of peace-time co-operation be· 
tween nations, is the forerunner of 
great developments in the telecom· 
munications world. Only three years 
ago it was little more than a dream ; 
today, thanks to Anglo-American· 
Canadian co-operation, it is a living 
reality. 
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Help test 
- the new Air Defense System 

lat• "laraltt". Giant electronic computers receive and store 

defen5e dote ... furnish correct picture to commanders at 

earliest possible moment. 

The Defense Projects Division of Western 
Electric has opportunities for Engineers, 
Physicists, Mathematicians and Technicians 
for field work in testing Sage . 

• • • 
New digital computer techniques and their 
application to radar data processing and 
weapons control have opened a new and 
expanding field of automation. The exten
sive classroom and laboratory training 

sources of air defense information being handled by Soga (semi·outomotic 

ground environment). 

which precedes job assignment at Wes tern 
Electric affords an excellent opportunity to 
enter this new and challenging electronics 
field as part of the Bell System team. 

MAIL RESUME TO: 

Mr. W. M. Gesell, Room 902, Defense 
Projects Division, Western Electric Com
pany, 220 Church Street, New York 13, 

New York or Telephone Collect to: WOrth 
4-5400 Ext. 6628. 

MANUFACTU~tNG ANO SU,,LY ~UNIT Of THE HU SYSTEM 
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• One. of a ~encs <>/ it•"'tit'rtttanal 'IJ•c.'1sagea. 

E tt, RlflUE, PriMldent CIEJ 
Capitol Rbdio {ngin9J1nrrg lmt1tut6 

CREI Technical Courses Now Mold 
Desirable Jo& Attitudes as Well 

Slnc1· OotobC'r 1 , 1955, CREI h~ included in all its 
technical counc3 a acction on Leadership lr-4ioing 
admlnlslert•l.l by Uu• H,,JmeR lnRUlule Division of 
CREI. The names of these courses arc· " Moving 
Al'l~:td On U1e Job" .. The Teobniqut•a of Handling 
People.·• 

From .the point of view of sludent accept.ance, this 
has been probably the most succ.essful addition ever 
made to CREI's accredited technical institute cur
ricula in our 29 years of training technical peraonnel 
for industry and the military service. More than 5,000 
students already have been enrolled under this new 
plan. 

From yet another point of view - management's 
search for attitudes of cooperation and leadership -
this addition has been most succeuful. These men 
are not only becoming better technical men -they 
are also becoming better employee:J ! 

Mr. Elldrms Eucdft: Mr. M11t1rJ Olar: Wlllllll ,. • ti 
In ,. ...... ,..... Ill tllls ... " ..._ f 
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(A" ""''"'' •l<ll<!•C>Ot lok"" f,.,_ 111• _,..,.;,..1io,. pa"r of 
11 CRKI •tOlde•d- • .,..,. ""'"' u wur• of JWO/u.irmat esperi
ettc• ;,. -..,,,_ie•J• 

"When I first started this course, I thought to 
myself: Why everyone knows these things. .Alter 
the first chapter or so, I decided that maybe there 
was really something here that I could use. So 
I stepped back and took a look at myself. What 
I saw I didn't Uke too well. I then went back 
and started reading again from the beginning. 
As I went, I checked all of the guide polnts and 
the 'do'a and don'ts.' It surpriaed me to ftnd 
out that upon belng truthful with myself, I ca.me 

out about ~0-150. 1 have b'lade a list o! tlllr\lt~ f 
h8\'C t.o watch out tor and lhe tr~illl I want t.o 
impt·ove or get r11I ot complctnly, 'l'hl11 U· l 1 
tnl<'nd lo follow 1.1111.I do m.y be.1$l to lmrrov4l, 

"1 wlab to imy nt this lime tlinl lhfs Is the dn.l 
time 111 a ~oO<l n urnber or ycn1 s thllt I li ve 
found n ..:ours<' m kadershlp which Wll$ wrtll~b 

for people llke me who really do need the help ; 
most courses are just a bunch of Ideas: this 
course anyone can understand. I thlnk I have 
learned much and hope I can put into practice 
what I have learned." 

•Name Ott file 

We believe the words of this student best describe to 
you our new training program. In teaching Leader
:Jhip, and getting men to TlilNK, CREI is supplying 
that e:t:tr a plUB that makes a man more than a good 
technical man. CREI graduates will have the ability 
and concept to think above and be interested beyond 
a particular job 8.saignment. For detailed informa
tion about this, or any other phase of CREI's Home 
Study or Residence program, and how it can help 
with your technical manpower or training problems, 
please write directly to: E. H. Rietzke, President. 

FO• YOU• SUH•VISOU HAIHIHG: 
Tfl• "-der•flip .. c1i°" ckaerlbed llhoH u oleo 01>11ilabU acperctfl•. 
f,. COM,Pkle J-. for -r o""' lnai"i"a of .,.""'i•orw perHW .. L 
Deta"- t0iU be _, - r..qooul. 

CAPITOL RADIO ENGINEERING INSTITUTE 
FOUNDED IN 1927 

ECPD Accredited Technical Institute Curricula 
Dept. 215D, 3224 Sixteenth St., N.W., Washington 10, D.C. 
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defense and industrial products 

"DE~'ENSE DOI.LARS DELIVER TWICE," 

taus Lt. Gen. James M. Gavin, 
Chief, . .\rm11 llrAearcl1 and Derdopmr11t 
"For each military application of new 
scientific discoveries there are many 
parallel developments for peaceful U8e to 
improve the health. comfort and well
being of present and future cenerations." 

----

Wiii today's 
defense dollars 
buy you 

••mall-by-mlsslle'' 
tomorrow? 

A relentless scientific quest is underway 
today in the secrecy of America's 
laboratories and proving grounds. 
The object: to enable missiles to safely 
"reenter" the earth's atmosphere 
before searing supersonic heats reduce 
them to dust. The problem is doubly 
important-while missiles serve 
America's defense today, their real 
future might well be to serve man 
peacefully-as super-fast mail carriers, 
for instance, that span continents and 
circle the globe in minutes. 

The impetus of military research 
programs has generated important 
progress in thi.s quest. Recent Avco 
research achievements-in thermo
dynamics; metallurgy, advanced 
electronics and inertial guidance, in all 
the sciences that figure prominently in 
" re-entry" -:-create hope for a prompt, 
decisive solution. 

Through such experiments as these, 
America stands to gain over and over 
again from its investment in defense. 
For as science forges defense strength, 
it lays the groundwork for a nation 
prosperous in peace. 

FOR" COPT or THIS wr:•u• , UR$U.1. ILLUST IATIOlll. 

SUltAllt ro1t f'RA MING , WlltJT(. TO ,UILIC 111:[1.ATIONS DC'1., 

AYCO MANUrACTURl .. G COR,ORATIO ... CROSLEY DIY1$10 N, 

1329 ARLINGTON ST., CI N(INtUTI 11 , OHIO 

Avco's defense and industrial producta combine the 
scientific and engineering skills, and production 
facilities of three gTeat divisions of Avco: Crosley; 
Lycoming: Reeearch and Advanced Development 
- to produce power planta, electronics, airframe 
structures, mi1111ill!tl, and pn!Ciaion parta. 

TOO.AT ' S M ILITARY S l(lllYIClS . Wl fH TH UR f R[ll(MOOUS 

UC H•OlOGICAl AOYAM C(S MAOI '0$$1 1ll YH•OVGH SCltNCt. 

Off(R • VITAL: IUWA•OI MO CAatr• 
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CONTINUOUS WEB 11WEATHER-FAX11 RECORDER 

FOR WEATHER MAP SERVICE 

Commercial Version of Facsimile Recorder AN UXH -2 
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~HE AIR FORCE C-E PROGRAM 
PROGRESS 

and 

By Maj. Gen. Alvin L. Pachynski, USAF 

During World War II, Gen. 
Pachyn1ki served H Signal 
Officer, 5f'1 Air force, South· 
west Pacific, and as Air Com. 
munications Officer, Fu East 
Forces. He was named Direc
tor of Communications-Elec
tronics for the U.S. Air Fo~e 
in June, 1956. 

DIRECTOR OF COMMUNICATIONS-ELECTRONICS, USAF 

THE AFCEA CONVENTION theme this 
year is "Marconi to Mars" which im
plies the astounding progress that has 
been made in the communications
electronics .field within the last half 
century. In this era science, industry 
and the Armed Forces have marched 
together to achieve, in the light of 
yesterday's technological capabilities, 
what would have been considered 
near miracles in translating ideas into 
realities. 

'."lo small part of the significant ad
vances made have, since World War 
JI, been applied to meeting the re· 
quirements of the Air Force. Our 
needs for communications-electronics 
equipment in the Air Force have 
been expanding tremendously within 
the last few years. 

Equipment Expenditure• 

The size of appropriations is a 
pretty good index of this growth. 
Baclc in Fiscal Year 1952, the Air 
Force budget provided approximately 
Sl50 million for comrnunications
eli:ctronics equipment. A portion of 
t~1s bought us equipment for installa
hon in aircraft but the bulk of this 
total covered procurement of equip
ment required for the Air Force com
~unications-electronics grouna en
\'lronmenl In Fiscal Year 1957 
funds appropriated for procurement 
of ground equipment alone totaled in 
excess of $450 million. Thus, within 
a span of five years, our rate of ex
penditures for procurement of ground 
communications . electronics equip
ment alone increased more than three· 
fold. The communications-electron
ics .equipment procured and installed 
as integral parts of our air weapons 
systerns represents, as you know, a 

sizable additional cost. Much of this 
airborne equipment operates within 
the systems comprising the overall 
communications-electronics environ· 
ment of the Air Force. 

Additional Co•ts 

The dollar figures I have quoted 
buy us only the equipment called for 
by the time-phased requirements of 
our communications-electronics pro· 
gram. To put this equipment into 
operation, we must at the same time 
program funds to cover other capital 
costs such as construction of build
ings and other structures and for in
stallation, maintenance and operation 
of the equipment once it is delivered. 
As we increase dollaT-wise the scope 
of our equipment procurement costs 
in these other areas also increase. 
Thus each successive year sees our 
communications-electronics program 
absorbing an increasing share of the 
over-all Air Force budget. Briefly, 
why is this so? 

Y e•terday and Today 

Looking back at the past, it wai;n't 
so long ago when a combat aircraft 
was quite capable of discharging its 
mission, once airborne, without fur. 
ther communication with, or direction 
or control from the ground. In World 
War I, air combat, such as it was, 
took place without benefit of any 
such ties. World War II saw the 
beginning of a significant change. 
But during that time and for some 
vears afterwards, the measure of Air 
Force effectiveness remained primari
lv the number of modern aircraft in 
the inventory and the personnel neces
sary to operate and maintain them. 

Thecommunications-electronicsequip· 
ment and systems provided to support 
the Air Force served as an adjunct, 
an assist, if you will, to out air com· 
bat fo.rces. 

The coming of the jet and missile 
age and the introduction of nuclear 
weapons changed all this. Today we 
are dealing with air weapons moving 
at the speed of sound and tomorrow 
these will operate at velocities un· 
heard of a few years ago. Concur
rently, the effective employment of 
our air weapons in combat is geared 
to the use of nuclear armament which 
must find its targets. 

SAGE 

The qualitative performance capa· 
bilities of today's weapons {tenerate 
demands for communications-elec
tronics means of command. warning, 
control and direction of unprece~ 
dented scope and complexity. These 
demands increase inversely as the rate 
at which the gap, in terms of time, 
between action and reaction in air 
warfare continues to close. The prac
tical effect of this trend is that today 
Air Forc.e effectiveness must be mea· 
sured both in terms of the quantity 
and quality of the air weapons in our 
inventory and the communications· 
electronics environment required to 
operate our air weapons effectively in 
combat. The sum total of these 
represents the measure of our air 
power. 

Let me cite a few examples. l have 
alreadv referred to World War JI. At 
that ti~e and for a number of years 
afterwards, our air defense was de
signed to cope with aircrah moving 
toward their tarJ!els at speeds of less 
than three hundred miles an hour. 
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Under such conditions our ground 
radar stations could operate effective
ly in the dual role of early warning 
stations and ground control intercept 
centers. Manual methods of handling 
data and control of our intercept air
craft by voice communications were 
quite adequate for the purpose. As 
speeds of aircraft increased it became 
apparent that the target hand-over 
problem between control centers and 
the manual transmission and process
ing of data associated therewith were 
too slow and cumbersome to permit 
effective intercept of enemy aircraft. 
To correct these deficiencies the Air 
Force adopted the concept of the 
semi-automatic ground environment 
or SAGE which primarily Jilli two 
specific needs. The lirst of these 
solves the hand-over problem gen
erated by higher speed aircraft flying 
too rapidly through the control area 
of each radar station. The SAGE 
concept groups a number of such 
radar stations together into one area. 
Each such area has a single intercept 
control center into which data from 
the radar stations is fed automaticallv 
rather than manually. The second 
need filled by SAGE solves the com
mand and control problem. This re· 
quires rapid assimilation of, and ac
tion on, the mass of data flowing into 
the centralized control center. The 
SAGE digital computer is designed 
for this purpose. As most of you 
know, SAGE is now in the process of 
implementation. We estimate the 
capital investment for SAGE may 
total in excess of Sl.5 billion and the 
annual operatin~ maintenance cost 
will approximate S400 million annual
ly. This does not include the cost of 
radar stations feeding data into the 
system. 

The DEW Line 

The threat of air weapons operat· 
ing at supersonic speeds and equip· 
ped with atomic and nuclear explo
sive! has made it necessary-for ef
fective reaction by our forces - to 
push our air attack warning zones 
further away from vital target areas. 
The DEW Line, which was described 
to you earlier this year {January 
issue of SICNA,L), is such a warning 
zone. This project represents a capi
tal investment, in terms of equipment 
and construction, in excess of $400 
million dollars. To maintain and 
operate it will cost the Air Force an
nually an estimated twenty per cent 
of this amount. 

These two projects alone account 
for a significant share of funds being 
applied to the growing Air Force 
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comm un ica tio ns-electron ics program. 
Rapid advance! in weapon capabili
ties also have an impact on other 
functional areas. With air weapon 
operating ceilings pushing higher and 
hip:her, we must keep in step by pro· 
viding our air defense radars with 
an equivalent capability to detect 
enemy targets and ·control oar own 
weapons. The speed and ceiling per. 
formance factors of new weapons also 
generate requirements for improved 
air navigation and air traffic control 
radars. 

Strategic Air Command 

Our Strategic Air Command opera· 
t ions, based on constantly advancing 
air weapon capabilities, generate re
quirements for i'mproved and new 
communications-electronics systems 
needed for quick reaction, split sec· 
ond control and drective operation of 
our retaliatory forces. Continuing 
air weapon modernization of our 
Tactical Air Forces likewise results 
in similar program demands that 
must be satisfied. 

T echno"logical Mileatonea 

Our Air Force conununications 
program is designed to meet all of 
these requirements. Obviously, the 
emphasis today is on the application 
of funds to increasing costs in the Air 
Defense area where the greatest de· 
mands exist for equipment and sys
tems to meet a variety of pressing 
operational needs. The DEW Line 
and SAGE projects are outstanding 
examples of major costs in this area. 

Based on recognized operational 
needs to which our Air Force com
munications-electronics program is 
geared, we can expect that the re
quirements of this program in terms 
of capital investment, operation and 
maintenance in the next few years 
will continue to absorb an increasing 
share of the Air Force budgeL 

The maintenance of effective air 
power requires that we continue to 
press forward in the communications. 
electronics area as rapidly as we can 
to achieve our programmed objec
tives. Teamed with the scientific and 
technological competence of the Na
tion, we have made and continue to 
make sigpificant forward strides in 
translating out Air Force program 
into reality. The development of the 
digital computer for SAGE and its 
application to our air defense system 
is an example. Another is the DEW 
Line. Still another is the widespread 
installation and operation by the Afr 
Force of both tropospheric and iono-

spheric scatter circuitry through and 
within the Arctic regions. These 
represent real technological milestones 
in our march forward to achieve the 
kind of operational capability the 
Air Force requires. But in the long· 
range view there are areas which 
bear examination from the standpoint 
of current state·of ·the-art capahiliti~ 
as set against future requirements. 

Radar 

Let's consider several examples. 
The modern radar, operating on the 
principle of a reflected pulse, utiliz~ 
basically the same technique invented 
in the 1930's and used with such 
telling effectiveness in the Battle of 
Britain early in World War TT. True. 
today's radar, used for air defense 
and traffic control has been vastly im
proved and refined. It will, with 
further known state-of-the-art im
provements, continue to do an effec
tive job for us in the future. But in 
order to cope with tomorrow's tar· 
~ets we continue to increase its power. 
By doing so we further emphasize 
one of the inherent limitations of ra· 
dar, the line of sight characteristic. 
which keeps us from seeing targel$ 
below the horizon. Thus, in order to 
maintain the lower altitude coverage 
required for effective air defense in 
a given area, we must maintain sub
stantially the same density of radano 
regardless of the addition of hi1thN 
powered radars to the inventory. As 
this trend continues into the future. 
complexity and costs will necessuily 
increase correspondingly. 

Scatter Technique• 

I have mentioned the application of 
forward scatter techniques to fulfilJ 
Air Force operational requirements. 
These represent significant advancet' 
in the state-of-the··art of communica· 
tions. But these scatter propagation 
techniques are stilJ used for trans
mission of signals which have re· 
mained virtually unchanged since the 
telephone, the teletypewriter and the 
facsimile device were invented. The 
tempo of today's air operations i!( 
generating requirements for ever in· 
creasing capacity, speed, versatility 
and reliability in communicat ions. To 
satisfy the requirements for greater 
capacity, speed and versatility, we 
must multiply the number and tr~ 
of channels operated over a given 
radio circuit. 

The scatter techniques we have 
adopted provide us with the means 
for maintaining continuity in our 
point-to-point communications despite 
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dlerse propagation conditions and 
1ey are a significant improvement 
\'er the high frequency mode of 
1dio communications with respect to 
ccidental or deliberate interference. 
fowever, this problem is not com. 
letely solved. We are searching for 
technique that will guarantee posi· 

,.e communications between ground 
nd air, particularly at distances he· 
ond the line of sight. Much effort 
; being applied toward developing 
tore rapid and reliable means of 
ommunications. But for the most 
.art the state·of·the·art advances 
eing accomplished will, as in the 
ase of radar, move us forward tech· 
1ologically in relatively small steps 
vhereas our requirements for the 
'uture appear to call for seven league 
lOOtS. 

Rapid AdtJance• 

The types of problems just de· 
scribed, with which we are coping in 
Air Force communications-electronics 
todar, have been generated by the ra· 
pid qualitative advances made in our 
air weapons. These advances are di· 
reel results of a significant techno· 
logical breakthrough in each of two 
fields of science. One is the mastering 
of aeronautical science of the prob. 
lems of flight at supersonic speeds. 
The other is the development of a 
h, tlrogen bomb following hard on 
the heels of our success in producing 
the atomic bomb. The outstanding 
successes in these two fields were con
sidered, not so long ago, as unattain
able. That they were achieved is a 
f(reat credit to our Nation's research 
facilities and technology. 

The Challenge 

It is my view-first, that a major 
technological breakthrough in com
rnunications·electronics equivalent to 
those achieved in the nuclear and 
aeronautical fields, is required if we 
are to solve, in this area, the real 
problems of the foreseeable future; 
and - second, that this Nation has 
amassed enough scientific and tech· 
~ological competence to effect drama. 
he solutions to these problems. The 
requirements for such a breakthrough 
constitutes a real challenge to all of 
us. Our survival in the world of to. 
da" can be attributed to the ingenuity 
and energy with which we have effec· 
ti\·ely solved yesterday's problems. 
Our future could very well depend 
upon how effectively we can apply 
these national attributes to the cha\. 
len1:e which confronts us. 

... ~- -
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Largest Supplie r of Parabolic Antenna Systems for Microwave 

Communication Services th roughout the World 

First to pioneer design a!'d m:muf.a~ture ante.nus 
systems for private, comme1·c1nl and military services, 
• PYodelin is the simple answer to all your 

difficult. propagation problems! 
Prodelin p1·oduces and stocks a complete line 

of service-p1·oved antennas in vario~s d_iameter~ up to 
28 feet for all types of commumcat1on services up 

'to 3,000 megacycles. Ser~iiccs and facilities 
for any t.ypes beyond this frequency ran~e 

are provided on a custom order basis. 
Whether you need ruggedized mesh antenna 

for hig-h wind load areas . . . or prefer an economical 
spun aluminum reflector fo r less c r itical 

service conditions . .. 01· perhaps our latest 
sectionalized plastic design for low·cost, long

distance bulk transportation . . . or even a 
special design to your specific needs, 

you can depend on P rodelin parubolic 
antennas .. . known and used throughout the 

world in a variety of service applications. 

Prodelin is roocly to serve you with confi· 
clence one! exper ience ..• to recommend relioble 
service·provec! ontonno system equipment. 

For Procfolin' .s Complete Lin• of Porobolic An tenno1, 
Tronlmiuion line, Suprort ~tructvro, etc. or Inf.or· 
motion on lt1 Specio De119n and Monufoclur1n9 
focil i1ie1, Wttfe: 

Dept. S 307 BERGEN AVENUE KE.ARNY, NEW JERSEY 

Google 

6 Fi. 
1000 MC 
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A senior El'9ineerin9 Auirt•nt of Westem 
Union's R•dio Tr•nsminion Division adjusts 
lerge "forw•rd sc•tt•r" microw•ve antenne 
•top tlie tefegr•ph comp1ny'1 building in 
New York City. The •ntenn• is used for be
yond-line-of-sight tropospheric radio signef 
prop119etion tests between New Yorlt end 
Phil•delphie. 

Western Union Expands 

with Microwave 
by Walter P. Marshall PRESIDENT 

WESTERN UNION TELEGRAPH CO. 

WESTERN UNION PLANS TO MAKE 
increasing use of microwave radio 
to keep pace with national defense 
requirements and to provide added 
common carrier facilities in the pri· 
vate wire, facsimile, data processing 
and television fields. Our expansion 
comprehends a nationwide network 
of microwave facilities that will link 
important cities and defense areas. It 
is expected that 90 percent of the 
added facilities to be derived from 
beam extensions now under way will 
be used for governmental and indus
trial private wire systems. 
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Walter P. Mar. 
shall is also a di
rector and member 
of the executive 
committees of 
American Broad
casting-Paramount 
Theatres, Inc. and 
of the American 
Express Co., witb 
wide experience in 
commu,nications. 

The leasing of "closed-circuit" 
telegraph systems for the fast, eco· 
nomical handling of volume communi
cations has doubled in volume in the 
past five years and is increasing at 
a rapid rate. We have been meeting 
this demand through increased use 
of carrier equipment which creates 
a multiplicity of message circuits on 
a single pair of wires or radio beam. 
Carrier equipment now provides 
more than 2, 750,000 miles, or over 
two-thirds of the four million tele
graph channel miles, we use for mes· 
sage and private wire services. 

New Circuit• 

We expect to complete extensions 
of Western Union's microwave beam 
system to Cincinnati and Chicago by 
the end of the year, which will pro
vide 1000 new duplex circuits in 
the heavily industrialized midwest 
area for general telegraph service 
and for leasing to industry and gov
ernment. These extensions cover 556 
airline miles and will flash through 
20 towers in four states. Tower sites 

are being acquired for an additional 
westward route in excess of 1,000 
miles which will reach from Indian· 
apolis to Kansas City via St. Louis 
and from Cleveland to Chicago via 
Toledo and Detroit, and extensions to 
other key areas of the country to 
provide nationwide coverage are 
planned. National defense is, of 
course, an important consideration 
in our extensions and selection of 
tower sites so that main cities may be 
by-passed in the event of a national 
emergency. 

In planning our present microwave 
extension it was found that topo
graphical maps were lacking in cer· 
tain areas and others were outdated 
or without essential detail, such as 
the location of high trees, high build· 
ings and other man-made obstruc· 
tions that might interfere with lin~ 
of-sight signal transmission. Thi~ 
problem was met by making aerial 
surveys of the new route at a time 
when the weather was clear, the 
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1und free of snow and trees bare 
foliage. 
The aerial mapping was done by 
mes flying at 35,000 feet, and 350 
otos were m.ade of a five-mile
de path, which provided our en· 
1eers with a complete, up-to-date 
:lure of the terrain. As a result of 
is accurate survey it was possible 
eliminate several stations from the 
iginal plan with substantial savings 
construction, equipment, and an· 

1al operating and maintenance 
.sts. 
Self ·supporting towers of aimpli· 
!d design using "fly-swatter" reflec· 
·rs are being installed in the new 
!stem. These reflectors catch the 
cam and direct it to receiving equip· 
ient at the bottom of the tower 
here the signal is amplified and 
ngled upward to another reflector 
nd on to the next station. 

Mon.iloring Sydem 

A unique monitoring system de
•eloped by Western Union technic· 
an! automatically places an alternate 
)UJTl circuit in operation when the 
-egular circuit fails so that there is 
10 service intern1ption. At the same 
:ime, a Western Union facsimile ma
:hine automatically records the na
ture and exact location of the failure. 

l'nder our monitoring plan, each 
relay station is assigned an identify. 
i.ng code signal which registers on a 
master facsimile recorder at the ter· 
minal. Other code signals will show, 
for example, that the trouble is 
caused by a weak signal, that there 
is emergency generator operation be
cause of commercial power failure, 
that tower warning lights are not on, 
or even that an unauthorized person 
is on the premises. When a fault oc
curs, the station affected sounds an 
alarm bell at the nearest monitoring 
center. The station then identifies 
il"lf end makes a report of its par
ticular difficulty for which it will re
ceh·e prompt maintenance attention. 

lmprovemenll 

Microwave transmission techniques 
~e undergoing constant changes and 
trnprovements as the result of en· 
gineering research and development. 
For example, changes in air density, 
movements of warm and cold weather 
fronlll and other meteorological fac
tors cause radio signals to bend and 
lade. Such conditions occur most 
f!equently in summer months, par· 
bcularly at night and during early · 
morning hours. To help overcome 
this problem, Western Union engin· 
etrs experimented with an increase 
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in radio transmission power above 
the one-tenth watt originally used. 

N~ Tube 

The Sperry Gyroscope Company, 
developer of the Klystron tube, was 
asked to build a tube of greater pow· 
er to meet Western Union's needs. 
The result was a new Klystron tube 
with a power of 10 watts, 100 times 
greater than the tube formerly in 
use. 

An initial five-month transmission 
test of the new tube resulted in per· 
feet operation while another radio 
beam channel, using the old tube 
with one-tenth watt power, suffered 
17 interruptions from atmospheric 
disturbances totaling 23 hours during 
the five months. The new tube has 
reduced the effect of atmospheric dif
ficulties in radio beam transmission 
outages to a remarkable degree and 
is now in use throughout Western 
Union's beam system. 

A Radio Relay Fini 

Western Union played a pioneer· 
ing role in the application of mic~o
wave radio for telegraph transmts· 
sion. During World War 11, thou
sands of scientists worked on the per· 
fection of radar and microwave 
techniques including wave guides, 
cavities, and development of new 
tubes, such as the resonant cavity 
magnetron and the Klystron. Con
tributory effort in allied fields gave 
added impetus to the growth and ad
vancement of a new communications 
art-microwave radio. 

Recognizing the practicability and 
desirability of applying super-high
frequency radio to telegraph trans· 
mission, Western Union in August, 
1944, applied to the Federal Com· 
munications Commission for a con· 
struction permit to build an experi
mental radio relay system connect
ing New York and Philadelphia. The 
New York-Philadelphia system was 
placed in operation in March, 1945, 
and began carrying commercial traf· 
fie in October, 1946. This was the 
first commercial use of microwave 
and also was the first use made of 
it for telegraphic transmission. 

Experiment• 

Our research engineers have been 
exp'.erimenting with new "forward 
scatter" microwave transmission tech
niques and rapid advances are being 
made with this revolutionary method 
of operation. Tests indicate that 
it is now possible to beam ultra-high 

frequency radio waves into the tropo· 
sphere, where they are "reflected" to 
distances as great as 200 miles and 
even farther. This development offers 
considerable promise for some types 
of radio beam extensions, especially 
where difficult terrain is a factor, 
since great distances can be covered 
with fewer relay towers. 

A Microioa11e FUlure 

Microwave radio has demonstrated 
it.s ability to carry telegraph, voice, 
facsimile and television signals fast 
and efficiently. Beam facilities are 
particularly suited for broadband 
transmission systems where many 
channels are required and have ad
ditional advantages over wire cir
cuits. They are not subject to inter· 
ruptions from wind storms, sleet, 
snow, ice, lightning, power induction 
and earth currents. As a new, chal· 
lenging and rapidly expanding medi· 
um of communications, microwave is 
destined to play an increasingly im· 
portant role in the future growth and 
expansion of the telegraph industry, 
and in strengthening our national de
fense. 

Pictured above i1 a drawing of Weriern 
Union'1 new self-supporling microwan tower 
wi1h "Ry swotter" reRectors. A reflector 
c:atches the b .. m and direeh it to rec:eiving 
equipment at the bottom where the signal 
i1 amplified and angled upward to another 
reflector whic:h ffoshes it on to the nellt 1t•· 
tion. This is the tower now being in1talled 
on W.U.'s microwave beam sy1tem ed•n1ion 

to Cincinnati and Chico90. 
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Application of Electronics 
to 

National Air Traffic Control 

By the Honorohle Edward P. Curtis 

Special A11istant to the President of the 
United States for Aviation Facilities Plannina 

IT IS ESSENTIAL THAT THE NATIONAL AVIATION facili· 
ties System, that is required to provide the smooth and 
healthy growth of aviation, has a continuing program of 
modernization. Whatever future system and development 
program that is decided upon, electronics in all its phases 
will play an important part. 

Those of you in the Armed Forces Communications 
and Electronics Association concentrating on work in 
the electronics field are more familiar than most people 
with the magnitude of the difficulties that exist. As 
increasingly large segments of our airspace become 
crowded, particularly in terminal areas, and as we put 
an ever·increasing load on two-way voice communication, 
it becomes more apparent daily that only a major effort 
on the part of Government and industry together can 
produce a system capable of carrying today's load in the 
ai r and provide for expanding demands in the future. 

Progre~• and Faciliiiea 

There are many reasons why we are in trouble today. 
but basically, I think; it is due to the fantastic devdop
ment of our aviation, both civil and military, in recent 

The Author 

Edward P. Curtie hae been with East· 
man Kodak since 1920 and is now Vice 
P'reeident in charge of motion picture 
film business throughout the world and 
supervisor of general business abroad. 
During World War ll, he served as 
Chief of Staff of the U.S. Strategic Air 
Force in Europe and attained the rank 
of Major General. 

rears. All of us can well remember when a hundm 
miles on a motor was about the best you could expttt 
Our airspace was relatively uninhabited and our pilot! 
were certainly uninhibited by regulations and conl!ols 
In the space of a few short years, all this has chang~. 
Now we measure top speeds in Mach numbers instead of 
miles per hour and passenger miles flown in the tens of 
billions. Increasingly large portions of our airspace art 

becoming crowded and our traffic control system ami 
airport facilities are becoming growing bottlenecks. f or 
the first time in aviation history our forward progress 
is being threatened, not by the capabilities of our air· 
craft or the demands for their use, but by our own failure 
to provide adequate facilities to handle them. 

lmpro.,emenu 

Following the excellent report of the Harding Com
mittee which highlighted some of the important deticien· 
cies existing today, the Administration took vigoroU> 
action to look for both short· and long-term measu~ 
to improve the situation. One of the immediate rt:SUll! 

has been the very large increase in Civil Aeronsuti<'! 
Administration's budgets for purchase and installation of 
equipment and additional personnel to operate the Ftd· 
eral Airways System. Their· program will result in a 
real improvement in our traffic control and communics· 
tions set-up during the next two or three years. The 
program deserves, and I sincerely hope will ge~ the 
support of the Congress as well as of the Executive branch 
of our Government. With perhaps some addition! and 
amendments, it represents the most effective action we rJD 

take for the immediate future. 
In considering the longer term problem, the President 

has charged me with three major areas of responsibility. 
(Cofl/itlutd 011 pa6e 66) 
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* providing 
V Permanent trace 
v Unobstructed View 
~ Target Insertion and location 
~ Position Memory 
~ Remote Control 

The new LORAL airborne GROUND TRACK PLOTIER, provides instantaneous and 
permanent records of the ground trade of the aircraft ... and important new feotures 
consistent with Military requirements. 

This and other developments in airborne eledronic equipment extends further 
the forward looking creative policy in the fields of countermeasures and weapon 
systems. We have the answer to your airborne plotter requirements among our staff 
of experts in this field • 

• ~ New ploftl odclltlOft to LOIAL. 0- 100,000 
· ',./,...~ "'"",. fMt of a l r·coftdlllolled -itlftll •-

1 "''77 delroted to cNOll-.. ..,,1 .... rl•I .... lop-I. 

Servfnc In AVIONICS • AIRBOR:Hf HAVIG TlottAl fOUl,MUIT 

SISN;,t, MAY, 1957 

Other recent LORAL developments are the 
• LORAL AIRBOINE NAVIGATIONAL COMPUTER. 
• LORAL AUTOMATIC SHORT-RANCE C. P. I. 
• LORAL AUTO-CAL. 

(~ooglc 
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First is the direction of a study of the Nation's long
range requirements for aviation facilities including air· 
ways, navigational aids, communicationa and airports; 
second, the development of a comprehensive plan to 
meet these requirements and finally, to recommend such 
organizational, legislative, and budgetary procedures as 
may be necessary to implement the plan. 

Long-Range Requiremenl• 

Our studies into the long-range requirements include 
the numbers of aircraft and the types which are likely 
to be in the system in the next twenty years. In terms 
of numbers, we expect that the scheduled air carrier 
figure of approximately 1,500 aircraft will increase very 
little if any during this period, but of course, larger and 
faster planes will generate a large increase in take-offs, 
landings and in pa~senger miles flown. Similarly, the 
numbers of manned military aircraft will show some 
slight increase in the near future and then begin to 
decrease as missiles are introduced into the tactical pie· 
ture. It is in the Jield of general aviation, including 
everything outside of the airlines and the military, where 
we would expect the greatest increase to take place
something in the order of fifty percent from approxi
mately 60,000 active aircraft in the inventory today to 
about 90,000 in 1975. So far as aircraft types are con· 
cerned, the period up to 1975 will be characterized by 
the completion of the transition to turbine driven air
craft in -the military and likewise the conversion of per· 
haps 90 percent of the air carrier fleet to either turbo
prop or pure jet types. We would expect that even by 
1975 the great bulk of the general aviation fleet will 
continue to be piston driven with perhaps 10 to 15 per
cent, represented by the executive type planes, to be 
turbine powered. 

Major Traffic Area• Sampled 

In considering the requirements for aviation facilities 
in terms of traffic control, communications and airports 
-numbers and types of aircraft do not mean too much 
unle~s we know something about where and how they 
fly now and in the future. In this part of our investiga
tions, our requirements team conducted extensive sam· 
plings over a four-day period from Friday through Mon
day in four of the major traffic hubs·-New York, Chi
cago, Los Angeles and Washington-and four smaller 
hubs--Norfolk, St. Louis, Albuquerque and Oklahoma 
City. This was done by photographing radar scopes and 
actual counting to cover all traffic within a fifty mile 
radius of the principal airports and to break it down in 
terms of types of traffic, that is, civil and military by 
types and whether it was local or itinerant traffic. Counts 
were made on the basis of the number of take-.ofis and 
landings per peak hour at all airports in the area, which 
we felt gave the best measure of airport capacity demand, 
and also we counted the number of instantaneous air
borne aircraft at a given moment of peak operations as 
a measure of the potential load on traffic control and 
communications. 

Large lncrea1e11 for 1975 

I will not attempt to go into any detail about these 
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figures, but a few highlights may be interesting. i 1 
found, for example, that the Los Angeles area has ~ 
far the highest volume of hourly movements, over ~ 
during the peak hour sampled as compared with 345 ioi 
the peak hour in New York and 300 in Chicago. }; 
might be expected, the "mix'' of traffic is very clifiert11 
in the various a reas. In Los· Angeles the percentagf a 
general aviation flying is very high compared to oth.e 
areas, whereas scheduled airlines activity is relativd: 
low compared to New York. In the Norfolk area. mili 
tary flying accounts for most of the air activity with t~~ 
little airline or general aviation operations. While Ill 

are not yet ready to give any firm forecasts for tl. 
increase in air traffic, it seems probable that overall 111 

will have to expect between two and three times today\ 
volume by 1975. The increase will vary in differei 
areas, of course, and we expect relatively a much greate 
increase in demand under IFR conditioqs as the capaci~ 
of the system is expanded and pilot proficiency and air 
borne instrumentation is improved, particularly in !ht 
general aviation field. 

A Feaaible Plan 10 Sol11e lhe Problem 

Based on the magnitude of the problem a.s indical!!l 
by our requirements investigations, my systems engi· 
neering team has prepared a plan which1 if properly 
implemented, we believe will be capable of providin~ 
adequate facilities for the future without undue con• 
straint.s or an intolerable bu.rden of cost to either tl>t 
users or the taxpayers. We do not claim it repre5tnf! 
the only way the job can be done, but that it is one J!nQ<J 
way of doing it and a)so that it is of the utmost impor· 
tance that one plan of action be decided upon and ~UP' 
ported by aJl interested parties. Obviously, any sy~telll 
must be suhject to constant review and continuing expt>ri· 
mentation if we are to take advantage not only of e-xisting 
technology, but important developments which are ;ure 
to lie ahead. 

Primary Requuile• 

Basically, any system must fulfill, as far as po!'$ible. 
certain policy concepts of which the following four point 
are of fundamental importance : 

I. That a single National Aviation Facilities S~'ftem 
be capable of meeting the needs of the users, both ri1a 
and military, on an equitable basis; 

2. That the future facility system be compatible with 
existing systems in a technically and economically fea;:lble 
manner ; 

3. That the air traffic control system and the air de 
fenioe system assist each other to the maximum eJteot 
pos.!'ible; 

4. That an effective federal organization for keepiog 
aviation facilities modern be an integral part of the :'\a· 
tional A,·iation Facilities System. 

The Operation o/ Two Mode1 

The System, as envisioned by the Team, would utiliTt 
a division of the airspace for the operation of two mode>. 
The first mode, called the all-weather mode, would applr 
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O\'e certain specified altitudes and in dense terminal 
les including designated runways. It would require 
.ffic control at all times. 
The second, called the dual-weather mode, will have 
Hie control regulations similar to present ones, but 
1uiring speed limits and minimum cockpit visibility 
ndards. 

Air Space Re•errJation Continue• 

The airspaces assigned to each of these two modes 
uld not physically conflict, and each would have pro
lures and pilot proficiency requirements so chosen 
tl each airspace user should be able to accomplish his 
>ired trip while complying with the regulations of the 
xie that fits his capabilities. Extension of the all
!llther mode should eventually cover enroute altitudes 
signated to meet the demands of users wishing traffic 
ntrol protection at all times. There appears to be space 
cover the requirements of the next two decades for 

t-weather and "see and be seen" altitudes or lanes, 
.d even a third mode involving positive separation for 
ierators not possessing IFR flying capabilities. 
The system should continue to use airspace reservation 
, the basic procedure for separating aircraft, as con
asted to a system which wouJd permit unrestricted flow 
: traffic with only occasional intervention to prevent 
inflicts .• 
Study of the possibility of pYoviding such an arrange-

ment of airspace indicates that horizontal and vertical 
separations capable of being achieved by foreseeable 
navigational techniques would be adequate even in most 
heavily traveled enroute areas such as the one between 
New York and Washington. Parallel one-way airways, 
speed segregation on airways, non·conflicting crossing 
altitudes and radar vectoring for "fan out" and altitude 
change are some of the techniques which will increase 
the present capacity. In the multi-airport terminal areas, 
where the aircraft densities are greater, and climbing and 
descending are standard maneuvers, the System will 
utilize non-conflicting slant airways, if feasible, which will 
feed "path stretching" areas before final approach. These 
techniques will provide a high-capacity feeding system 
for the runways. Helicopter airways will generaUy exist 
only at low, non-conflicting altitudes. Long-range flights 
will use high altitude, flexible airways, based upon a fixed 
grid structure. 

Succeuful Evolution in. Ground and Air Neceuary 

The airways system then would consist of fixed airways 
in dense enroute areas; non-conflicting entries and exits 
for multi-airport terminal areas; helicopter airways; 
flexible long-distance airways; using the concept of fixed, 
reserved airspace blocks, wherever possible, and paths 
for military air operations such as interceptor aircraft to 
climb and descend through traffic, and for efficient climb
ing profiles for strat.egic missions. 

(Continued on page 128) 
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Bl.ACK BOXES 
and NAVY BLUE AIRPLANES 

By RAdm. James S. Russell, USN 
CHIEF, BUREAU OF AERONAUTICS 

RECENTLY, A MEMBER OF THE 

Joint Chiefs of Staff stated that one 
of the few subjects which brought 
forth a divergence of opinion in that 
group was the future and the uncer· 
tainty of having the right answer. 

Perhaps nobody can be completely 
authoritative about the future of air· 
craft electronics either, except to 
recognize its spiraling complexity 
and its snow-balling importance to 

The Author 

Commissioned En· 
sign at the U.S. 
Naval Academy in 
1926, Rear Adm. 
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his present rank in 
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for his oulstand· 
ing s e r v i c e in 
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Dept., since 1955. 

68 

all air weapon systems. 
A good way to get a "reading" on 

future expectations for the electronics 
industry is a glance at the pasL There 
have been rapid and exciting develop· 
ments since 1945. The electronics 
equipment in a Navy World War II 
fighter was elementary and naive 
when compared with the electronic 
capabilities of today's aircraft. In 
the coin of the airplane designer, 
pounds avoirdupois, the World War 
II fighter carried about 220 pounds 
of electronic gear. Today's Navy 
fighter packs at least five times that 
by weight, and much more than a 
five-fold increase in diversity and 
versatility of performance. 

Yet even with these unmistakable 
indicators of good progress in the 
airborne electronics art, we must 
assess the 1957 state of black box 
affairs as being on the threshold of 
greater things rather than as having 
already accomplished them. 

We must also recognize the fact 
that military aircraft electronics re· 

quirements for the next ten yea~ 
will place even greater pressures upon 
the industry than were experienced 
during the past ten. There are sC\·· 
eral specific reasons for this, from a 
Naval aviation viewpoint and as "'e 
are concerned with them in the Bu· 
reau of Aeronautics. 

Naval air tactics seemed pretty 
well advanced and near perfection at 
the end of World W er II after carrier 
aviation had been Harne hardened in 
battle. Self satisfaction, though, wa~ 
not long for the Naval airman. The 
post-war emergence of nuclear we.a· 
pons, guided missiles, high perform· 
ance aircraft, and high performanCt' 
submarines, soon made sweepin~ 
changes in tactics and strategic con
cepts. 

The tactical use of nuclear weapon!' 
literally broke the old concepts for 
naval task forces, and gave rise to 
new ship dispersal patterns-pal· 
terns which at once must provide se
curity from nuclear bombardmenl 

(Continued on pqge 72) 
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USS BOSTON (CAG· I) launc:hing Terrier Missile. 

~hief Aviation Electronics Technician T. R. McConnell, USN, tests radio equipment end establishes communication with remote cc;>mmands 
'" order to flash alert to carriers, bases and fighter airpl•nes over • wide •reo. Defensive meosures ere geered to swing into action within 
1tconds from alert. Here he is using high frequency voice channel to communicete with Navy Early Warning Squedron One Heedqu•rters, 

but he can switch to code tr•nsmission •nd reception es necessary. 
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SPERRY ANNOUNCES 

TWO NEW 

WEAPON SYSTEMS 

DIVISIONS 

CARL G. HOLSCHUH, President oj Sperry Gyroscope Company. 

"In the years ahead, the nation's requirements for new and more efficient weapon systems, 
delivered at maximum speed and minimum cost, will impose greater demands on industry. 
For its part, Sperry is moving to meet these demands with the formation of our new Air 
and Surface Armament Divisions. 

«Objective of this product-team realignment within the Sperry organization is to assure 
more advanced design, shorter lead times and lower costs in the development of weapon 
systems in these two categories. Each division, with its own engineering, manufacturing and 
contract organization, includes specialists in radar, fire control, gyroscopics, navigation, iner
tial guidance and all the allied sciences essential in the engineering of complex weapon systems.'' 
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SAMUEL AOABIAN has been appointed 
\1 a nager of the Air Armament Divi
sion. Formerly works manager, Mr. 
Agabian is an Annapolis graduate 
and former Marine Corps officer. 
His work at Sperry has included re
sponsibility for computing gunsights, 
bom bsights, antiaircraft devices, 
radar and infrared developments. 

MYRON D. LOCKWOOD, manager of 
the Surface Armament Division, was 
formerly a systems engineering 
director. A World War II Lt. Col. 
of Artillery, and military-technical 
advisor at M. l.T., Mr. Lockwood 
has been associated with Sperry 
projects in underwater torpedo fire 
controls, guidance computers for 
missiles, antiaircraft control systems 
and inertial navigation equipment. 

Sl&NAL, ~AV, 1957 

AIR 
ARMAMENT 
Air-to-air missiles and systems 

Air-to-surface missiles 

Airborne radars 

Airborne beacons 

Airborne electronic countermeasures 

Bombing-navigation systems 

Aircraft fire control radars 

Airborne inertial systems 

SURFACE 
ARMAMENT 
Surface-to-surface missiles 

Surface-to-air missiles 

Ground and shipboard search radars 

Ground and ship tracking radars 

Battlefield surveillance equipment 

Mortar and artillery locators 

Land, ship and submarine fire control systems 

Computers 

Land and ship-based transmitters 

Weapon direction systems 

Ground and ship-based electronic countermeasures 

D IVISION OF SPERRY RAND CORPORA T/ON 

Ot 
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KIN TEL 

Ruggedized Closed 

Circuit TELEVISION 

o,.~;g,,~d for 
DESTRUCTI VE Envlronm• nbl 
NOISE • SHOCK • VIBRATION 

K1N TEL w11Nl duse<l·llrt:Uit 
TV provides phoco-princ pie· 
rure qu.1l1ty, s1mple" opc:ration. 
lOtnplerl remote ~onrrnl of 
camera pnsuion and Jen~ .11.I 
1ustmcnr from lOO'HlH~i.un· 
cquJll(.'d CC.'litbilny, .ill bnd:eJ 
by years nf ex per 1enlc in 1110 s 
c1{ suC<.cssfuJ 11m.tlbtion!I. 

AFC EA - BOOTH 136 

u:r 01u n111111nu·uh 11,1/l of t"XPtTil!Mt'd 
ficM ,·ngitucrs 1ol11t• yc111r 7 I' ;Jppfir:J· 
tiott prnh/1 m; - 110 nhlii:ari<m. 

Write for Demonstration Toda)' 

"""TEL I 
... I e7ae KltARNY VILLA AD. 

I KAY L.AB I BAN 0111:00 11.CALUl"ORNIA 
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F8U about to tui off elevator and onto catepult of CVA-59 during carrier suitability trial 

and yet allow effective use of the 
ships as a force or fleet. Guided mis
siles have introduced new armaments 
for both air and surface elements. 
High performance aircraft with op
erational speeds ~hove the sonic, 
and with great striking capabilities 
have given the total seapower po· 
tential of this country a new lease on 
life. Last, but not at all least, the 
high performance submarine is keep
ing the anti-submarine·warfa.re people 
awake nights trying to figure out a 
way to beat the unholy combination 
of nuclear propelled subs and guided 
missiles. 

Superior N""al Operation.a 
Through Electronic• 

These are just a few of the salient 
post war developments and what they 
mean to the Navy. If there is one 
single element that is both common 
and vital to all of these brilliant tech
nological advances, it is electronics 
equipment and the electronics ap· 
plication to each. Ultimately, the 
"new Navy" may well come to be 
described as the "electronic Navy." 

Since the Bureau of Aeronautics is 
responsible for providing the Fleet 
with the materials of Naval aviation, 
we run the gamut from research to 
procurement via development and 
pilot production. Consequently, we 
are in vantage point to see the full 
chain of events. We can observe, at 
first hand, the evolution of the mod
ularization idea from its inception 
to production installation. 

From such a vantage point is noted 
the fine progress made to date in the 
field of aircraft electronics. Some of 
the advances most meaningful to 
Naval air operations are: the de-

velopment of inertial navigation S)'!'" 

terns which help solve over-water 
navigation problems; the appearance 
of automatic control systems which 
began as fire control systems and 
which with the new airborne digital 
computer will open the way to com· 
plete centralized control; improved 
communications systems which have 
increased the number of available 
channels as well as having added sen
sitivity and stability; and the de· 
velopment of the tactical navigation 
system known as TACAN. 

Over The Harison 

In the guided missile field, many 
kinds of guidance systems are now 
evident, active, passive, and semi· 
active, where a few short years ago 
the whole idea of the practicability of 
the guided missile was undetermined. 

These improvements are instru· 
ments which have been produced and 
are in operational use. Today, they 
are in the airplanes and the guided 
missiles flown by the Fleet and this 
is important to the country and to 
the Fleet. 

Also of importance to the country 
and to the Fleet are the things yet 
to be done-"the gear yet to be got." 
Again, it is in terms of hard-headed 
practicability, or what is useable and 
what will work, that we set our sights 
on Fleet needs. 

In the area of manned aircraft, an 
urgent need is the means to facilitate 
and simplify the act of flying, per 
se. The complexity of today's high 
performance jet airplanes is such rhat 

(Continued on pase 74) 
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* KIN TEL Chopper-Stablllzed 

DC Instrumentation Gives 

Maximum Drift-Free Accuracy 

KIN TBL manufactures: 

World's most stable WIDE-BAND 
DC AMPLIFIERS for microvolt

level DC instrumentation ... high 

output ... less than 2 microvo1ts 

drift. 

Sensitive and rugged ELEC
TRONIC GALVANOMETER 
for production and laboratory 

applications ... transistorized ... ten 
microvolts and 0.001 microamps 

full scale. 

....... 
'I . ... 

The one UNIVERSAL MICRO
VOLT-AMMETER for measur
ing microvolts to kilovolts and 

inicromicroamps to milliamps with 

unsurpassed accuracy and stability. 

Absolute DC POWER SUP
PLIES AND METER CALl
BRATOR S . .. high powered 

standard cells with unequalled 
stability, accuracy, and dynamic 

characteristics. 

CLOSED CIRCUIT TELEVISION EQUIPMENT 

SEE THBM ·ALL AT AFCBA - BOOTH 138 

KIN TEL 

( KAYLA•) 
Representatives in all ma;or cities 

!57215 KEAANV VIL.LA ROAD • SAN 0111:00 1 t. CAL.l~OANIA • BROWNING 7-8700 
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atcurate ... rapid 
ex<eedingly flexible 
and discriminating 

• 
PANORAMIC 
instruments 

offer visual, often 
direct reading, displays 
and ploy n vital part In 

• vibrotion nnd sound analysis 

• nnise nnolysis 

• geophysical lnvesligutlon~ 

• servo onolysis 

• frequency response un ulysls 

• harn1onlc ond cross modulotion 
investi901ions 

• monitoring commuuicorlons chann 11l~ 

• onolyling chorocteristiu of AM, 
rM ond pulsed signals 

• thecking telemetering or carrier 
current systems for distortions, 
hum, noise, rnicrophoniu, 
Interference, channel spillover 

• monitoring magnerlc rap~ re·mordlng\ 

Tltty M"' provod p1rfotn1•'" in pl.,nh, 
11\boratorios •nd m11ituy oppllcotions 
Opor•lton Is simple and r11l111blo. In· 
t11rprtt&tlon ouy, Wi1otov11r Y'"" 
problom, thereo it o Ponor•'"lc: ln\lt11 
mtonl to &n1wer your naods. Writt!, 
wiro, phone for Ponoromlc·s C•talo9 
Oigod and oth11r de1uiptive dolo A 
Penoromic: Appllcotio11s E1191neer h 
el""oys 11vailoble to dimm specific: 
problom\. Sp1c:il\f inslrumonh to ordor. 

lilt Pl~ / i"'F'\"' 
' "th• ltadtr 

I I \ 
~ 

PANORAMIC 
•4Dt0 ""0~ .. IM:. 

' 011oramlc S111>sonic Ana lyxe•, Modeb Lf.1 
a nd LF-2 for ,.o..,oform 
""•l)'lil, 0 .5 cpt.-22SO c:p1 
future" 0. 1 cps •o 20 c P' 
r .. oh1tion, '40 clb dy"11mic 
r..,11qe, •·• lci1nnin9 ..,Jdtlu, 
""d P" ""•tnc"I P•P•I r .. 
cordin9t. 

Pn11oromic Son ic Anal'r 11or, 
Model LP·1o 
fo· ••v,..form .. nalysia. 
~ cp-20 "' f(I? scon 
o r 200. 1000 •nJ 5000 
Cf" lin 1ce11 ngm•nh 
Ullltr•d ~nywhore be-

h•Hn 0 to 70 ~c; ; 

'°"'"'" d ir •ct rood:ng, 00 db ~ · · la 
dyne1mic renqe linHr and loq amplitude 
\CAl<ll. 

Pono ramit Ulh a•o•lc A •11lytc 1, 
M odtl SB·7o? 
ro r #evcform -"""".'~~~-...,.,,,,_ 

en11lysh. I c
)00 ~c. fNlunu 
cu1il•nuo1u.fy var 
labl• linear •e•n· 
ni"g widtlu And 
,,.,olut1011. lin11"1 
•nd la9 1mpli 51HaZ 

tude Kolas, Hcoptlo11al 1on,i1;. 1ty. 

Po!'oromic Panoly;r;ors and Panodoptors 
for RF. VHF, and UHF 1~ecl1um •n•l'f11~ I ><th1111 
conti"uou,ly v11ri•blr 
sweopwldlhs, ruolu· 
tion ""d ae.on r•IOJ; 
lon9 or short pQuill· 
enco d lspl•ys. line.•• 
ar log amplitude 
scall"I and ollu t.taique 
in •hot thoy offer th• 
odvonto911• of w id a SS-8b 
Kiin di1pl11y yot po1rn11 uam1nelion of cfo, .. ly 
odj&conl s19nel•. Sp .. ciol foof1Jr0l, swoopwidlh, 
Icon 111tr ond rosolutlon vory with lh• rnt1dol 
<1nd typo solocled. S mod~ls in 2 1 dlfforolll 
lyp.l lulr.11 olmost 1wery n,..,d from low cost 
q•nerol purp1»0 in,f•um1nls to those for h19hlv 
sp•Ch•I oppficat1on1. 

Po 11o romic Sp11ctrvm Analyze r. Mode l SPA· l 
for microwav~ tpactrum 
onalys1>, SO mc--4000 me 
rutures two tunin11 h114d& 
( RF.2 from 50 me to 250 
me: RF-3 from 220 me lo 
4000 mo. 1n llve r4n911 I. 
with • •in9lo +unln9 conlTol 
di•I hovin9 on <iccurac;y of 
'" t 0/., co11li"uously vorio 

bl• t••olutlon , \Wo•ep ratt.' ond 
diff111ontlol m~rlerJ. -100 dbrn , n\itivitios. 

SM I 

Peno•omic Sweep Gcnc roto" • Models G.2 
ond G-3 col'lvert th• •••ml!!ll!!~!'!!'~ 
lP 111 .ind SB-7eZ, ••· 
\ptctively, i n Io sl"glc 
)ine rosp0Mt1 curv• Ir"' 
cet\, d i • c; r i "' 1 n e t o G z 
0901nst nois11 "'"'d hum, Jhow tl'll'Onsc ro 
fund.amuntel froquer>cy only iond •n""' ,.ccu
roto froquene'r response me1uur11m11nt, 

Pono ram•c Te le me t e ring lnHrumontt 
provido • simple, reliable olmosl in\IArtlentous 

mt-lhod of chi ckin 9 
FM/ FM telomotulng or 
car r i 11 r currel'll \y\ l cm 
~r••o••on. Thou• coM•'' 
o Mod&I TMl · 1 Ponor
omic 's Tolomotori"9 ln
d ic e tor ~11d Mode l' 
TMC -1, T MC · 307 , 
TMC-l 11 Panoramic '• TMl -1 
Talemolf!t1n9 Frequenc; Cellbroton 

Booth 107 
at the AFCE.A 

15 South Second Avenue • Mount Vernon, New York 
Plio"': MOunt Verfton 4-3970 C1blea: Panora,,.ic, Mont V1r11011, New York State 
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pilots must be quasi-engineers to get 
the most out of the airplane or to 
operate it properly. Some sort of 
electronic instrument display, to- I 
gether with more automatic flight 
control and navigation elements, mar j 
be the trend and the answer here. . 
It is a big problem and it is a seriou1 · 
<JIJC 

Tuio lmportanl Field. 

In the · guided missile area, two 
fields appear to he of prime import
ance. One is the vital need for break
throughs in the art of electronic 
countermeasures; the other is the 
urgent requirement for detection and 
"anti" gear to cope with the ballistic 
missile from a defensive attitude. 

Another specialization of great 
concern within defense electronics is 
improved equipment to locate and 
destroy hostile submarines. It is 
mandatory that we achieve a "trans
parency of the sea" if we are to hold 
our own defensively against teams of 
nuclear propelled submarines, the 
true submersibles. 

In all the black hox areas we need 
greater ranges, greater flexibility and 
interchangeability, higher reliability, 
more standardization, shorter lead 
times from inception to production, 
more fully automatic systems, and 
some effective brakes on the rising 
costs. 

Confidence In Communications 

Indeed this is quite a package to 
ask of a young industry which has 
been so busy just growing up that 
it has multiplied its dollar size by a 
factor of ten over the past decade. 

But the cooperative forces st 
work within the industry and the 
military establishment so well exemp
lified by the AFCEA will certainly 
insure the printed circuitry for get
ting the job done. In connection 
with this sort of teamwork, the theme 
of the 1957 AFCEA Convention, 
"Marconi to Mars," is noted with 
more than a passing interest. The 
feeling prevails that industry will al
ways supply the "Marconis," and the 
Armed Forces will always define the 
"Mars." 

It is this sort of working relation
ship that breathes into the Nny air
man a confidence that his men will 
never report the failure of a mission 
due to the lack of proper black boxes. 
It is this sort of working understand
ing that allows Naval aviation to 
position its needs in the proper in
dustrial channels with a minimum of 
static and with a clear reception. 
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Telemetering I I 8 

THE INTELLIGENl:E LI 

By Martin V. Kiebert, Jr. 
Director of Electronic Development 

MIAMI SHIPBUILDING CORPORATION 

WREN CONSIDERING THIS ARTICLE ON "LONC RANCE 

Telemetry and Remote Control Systems," I was reminded 
of the subject matter contained in a paper I presented 
before a joint meeting of the Royal Aeronautical Society 
and the Institute of Aeronautical Sciences held in London 
in 1947. At that time the comment was made that the 
pilot, as we then knew him, was becoming obsolete. As 
a pilot talking to pilots, you will appreciate the raised 
eyebrows and red faces that greeted this statement. I 
pointed out that this obsolescence was coming about due 
to the larger control forces required in higher speed 
aircraft ; the higher aerodynamic performance of the 
newer and higher speed aircraft which could not be 
manually controlled adequately as a result of the limiting, 
relatively slow perception and response of man; and 
due to the many, inter-related power plant and fuel man· 
agernent requirements which virtually required a relative
ly complex computer in order to solve these problem~ 
satisfactorily. Accordingly, and as predicted, the role 
of the pilot who was originally a navigator, a power 
source, the automatic pilot, and a power plant engineer, 
has already changed significantly with the advent of the 
DC-8 and 707. In the case of rocket powered aircra(t, 
the change is even more drastic, and as such the pilot 
has become obsolete and will likely be only an executive 
in general charge of the flight. 

Air Traffic Conb'ol Problem 

Telemetering techniques can provide and will be re· 
quired to provide answers for the two most significant 
aspects of extra-atmosphere flight. These are: 

A) What is the environment that space vehicles (and 
subsequently their occupants) will be required 
to survive and surmount? 

B) What are the surface conditions and environ· 
ment of the celestial body on which it is pro
posed to make a landing? 

Some of the answers to the first question are now being 
obtained; many others will be lea med as the Interns· 
tional Geophysical Year (IGY) progresses, satellites are 

SIGNAL. MAY, 1957 

established, and environmental data is transmitted back 
to earth via the proposed telemetering links. 

With answers to the first question and evolution of 
equipment and techniques which will permit survival 
of the spacecraft and crew, the next phase of controlled 
space travel must deal with the Space Traffic Control 
Problem. Telemetering and Remote Control techniques 
a,ppear to be the keystone of this aspect of space flight
even as they may ultimately provide the most tenable and 
best solution to our present Air Traffic Control Problem. 

Pluue• o/ Flight Path 

It is pointed out that there now appear to be three 
phases of the trajectory or flight path of a space craft. 
These are : 

1. Take-off from the earth's surface which will prob
ably refer to the earth's gravitational field and true 
north. 

2. The cruise portion of the trajectory which will 
probably depend upon celestial navigation either 
by optical or radar means, with some small poten
tiality of receiving some guidance from the earth. 

3. The Landing Proble111.3 of a Space Craft on a Celes
tial Surface. This imposes severe difficulties due 
to the fact that ground based facilities may not 
be available, initially or normally, and magnetic 
references will be of no significance while gravity 
considerations on another celestial body wi11 prob
ably be entirely different and will pose new stabil
ization problems, Telemetry will serve as an ex· 
tremely important element in the landing of space 
craft on previously unexplored celestial bodies. It 
is visualized that suitable shock-protected landing 
drops of telemetering equipment could and should 
be made prior to actual landing of a space craft 
on an unexplored celestial area. Such equipment 
might include sensory instruments which could 
indicate the nature and density of the atmosphere: 
the gravity, magnetfo orientation, the nature of the 
chemical content of the atmosphere, and the gen· 
eral superficial environmental conditions which will 
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be significant in the ultimate landing of extra
atmosphere apace equipment and the power re
quired for such descent. 

4. T~ return trajectory will again have the take-off 
problem (from a celestial body) ; the return cruise 
problem will not be unlike that of the original 
cruise phase of the ftigbt path, and the landing 
problem will again necessitate re-orientation of the 
apace craft coordinates to the earth's coordinates. 
Instead of the pilot requesting his "altimeter set
ting," he will now request the information required 
to reset hie gyro references to a particular point 
(coordinates) al a particular ti.me. 

ASM>Ciated with the foregoing trajectory problems ia 
the unique need for a preciaion, on-board time atandard 
required for the solution of navigation problems. This 
will probably be a frequency standard based on nuclear 
resonance phenomena. I do not, however, care to go into 
the relativistic problem& and philosophies that give rise 
to some intriguing ideas. 

Fuel and Power Requirenumb 

The fuel and power requirement.a for space craft will 
necessitate accurate trajectory control. It is possible that 
telemetering and remote control techniques may help 
to minimize this problem. It is possible that nudear 
fuels for take··off and landing may provide a material 
improvement over current payload to fuel ratios which 
are now formidably "stacked" against space travel. Once 
out of the earth's gravitational field, however, the use 
of photon emiasion, perhaps the use of electromagnetic 
fields and/or the gravitational fields of other celestial 
bodies, may help to speed the traveler on hls way. The 
present state of the art, wherein twenty to forty tons of 
miS11ile and fuel are required lo place a twenty pound 
orbital vehicle in its flight path, is indicative of the tech
nological breakthroughs which will he required not only 
to send manned craft "out of this world," but also to 
provide for deceleration to the surface of another body, 
subsequent take-off, re-entry and landing on the surface 
of the earth at a designated location-even if the time is 
unspecified. 

Pmoer Supply Problem 

The power supply problem for instrumentation and 
control, aside from propulsion problems, also requires 
careful consideration. The IGY studies and a current 
missile program have, however, indicated tenable feasi· 
bility of several approaches. 

The rRlatively long time requirements for power must 
be considered carefully for space craft applications. In 
general, there are four types of power sources which may 
be u9ed for various in-flight functions. All of these 
must have long lite, the promise of simplicity. and mini· 
mization of the fuel problem. Th~e particular power sup
oly sources may be listed as follows: (1) Strontium 90 or 
Cobalt 60, in high impedance, low energy applications, 
(2) Direct sun conversion, for medium power and re• 
quirements, (3) Peltier effe<:t, for medium power levels 
and, ( 4.) Miniature reactors for high power levels. 

The system components used in telemetry and remote 
control sy!Stems in space craft also necessitate special 
consideration. 
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Antenna deaigns may be derived from c111Teot jet and 
rocket aerodynamic and aeroballistic configuration& 
Semi-conductors with their low power requirements ~ 
high efficiency will probably be used for the majo~ 
of the voltage or power amplification requirementli 
Printed circuits will probably be essential. There ii 
some question as to whether or not magnetic amplifien 
will find much application; however, their lack of seoo 
sitivity to nominal levels of nuclear radiation and ~ 
use of lower density ferramics indicate some potential ~ 
the electronic system components. There will be problems 
of cosmic rays and nuclear energy shielding which, ho11·
ever, will not be too difficult to evaluate after the IGY 
findings are available and additional studies have been 
made. 

Telemetering Fcuu::tiona 

Manned space craft wiU probably employ telemetering 
and remote control functions (as aided by both carried 
and ground based computer facilities) for the followin!! 
function& : 

(1) Telemetry can be used to fix a landing posi· 
tion provided previous facilities have been so 
established. 

(2) Ground based radar and computers will be 
available for landing on the earth; however, t.ht 
lack of these facilities on the celestial bodi~ 
now make it appear essential that the space 
craft must carry its own radar and high fre. 
quency response computer system. 

(3) Telemetering may be required on the earth ~ 
an advisory means as to when and where land· 
ings may he made, and re-orientation 0£ 
inertial references to the earth's coordinates. 

(4 ) The role of telemetering in the landing of extra· 
atmosphere space crah on celestial bodies. 
It appears that t~lemetry will serve as a.n ex· 
tremely important element in the landing of 
space craft on previously unexplored celestial 
bodies as previously indicated. Knowledge 
of both the physical and chemical environment 
on a proposed celestial body will he essential 
for survival of both the craft and the crew. 

The present re-entry problems necessary to afford the 
required deceleration appear to be formidable. Orbital 
trajectories have been considered, as having "bouncing" 
re-entry techniques. Neither of these appear to be very 
promising due to Ole time problems and the thermal 
shock problems. 

It appears to be likely that retro-rocket techniques may 
be required which will be more readily capable of re
ducing the re-entry to approximately Mach 2, (twice the 
speed of sound) or lower. Use of this latter technique, 
however, necessitates expenditures of large amounts of 
kinetic energy, which with present chemical fuels, appea~ 
lo be prohibitive. The use of nuclear fuels seems to 
provide a more tenable solution to this problem. 

Considered review of the foregoing indicates that while 
evolutionary concepts are required, there is basically 
little that is revolutionary in the 6eld of space naviga· 
tion that will be required to permit practicable space 
navigation and travel. 
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2H207 

2N207 A 
2N2078 
T0031 

Tl 166 

T102S 
TIU9 

$8100 
2N344/ 
S8101 

2N34S/ 
$8102 

2N346/ 
58103 
2N121 

2N129 
2H240 
2N299 

2N300 

noso 

2H223 
TIOOO 
T1001 
2N224 
2N226 

FROM TRANSISTOR CENTER, 

MINIATURE LOW LEVEL AUDIO TRANSISTORS (25 mW) 

general purpose micro-mlnlo ture low level ITonss.tor, typl'°I beto of 
100, 15 db moxlmum nobe figure 

10 db maximum noise figure version of 2N207 
5 db maximum nob• figure version of 2N207 
50 volt version of 2N207 

Speclol versions of the 2N207 to •elected beta ronge• ore avolloble. 

HIGH FREQUENCY, HIGH GAIN (MICRO ALLOY) TRANSISTOR 
combine• high frequency respon .. with high goln for generol purpose 
high frequency oppllcotlons ond switching circuits, typical f,..a• 60 me 

HIGH FREQUENCY SILICON TRANSISTORS (151 mW) 

general purpose, 10 me .m-. ITonllstor 
high speed 1lllcon swltdl for speeds up to 5 me dlorocterlzed by u
tremely low switdl rel11tonce 

HIGH FREQUENCY SURFACE BARRIER TRANSISTORS 
general purpose, minimum f,..oa • 30 me, beta over 10,5 
general purpose, good beta conlTol (11-33) 

general purpose, higher beto (25-110) 

general purpose, higher minimum '"'°• (60 mcJ 

general purpose, with mtlltory speeiflcotions, beta 19-66, minimum 
f.,a• 45 me 
general purpo .. , with mllitory speciAeotions, beto over 11 .S 

switching lronslstor, f c:( b) 30 me 
for tuned ompliflers, mtlitory speciflcotion1, 20 db minimum power goln 
at 10 me, minimum f;..oa 90 me 
for video ampllflers, SO me minimum c·urrent goln bondwldth product, 
frooa over 85 me 

high frequency transistor for SO me osclllator mixers and 10-15 me 
bondpau am pllflers, 22 db typical power gain ot 10 me • 
Other types with special parameter controls ore ovailoble. 

MEDIUM POWER ALLOY JUNCTION AUDIO TRANSISTORS (181 mW) 

39-I 20 beta driver trondstor 
45-85 beto version of 2N223 

70-120 beta version of 2N223 
high gain output transistor, 2N22S is o maldled polr 
medium gain version of 2N224, 2N227 Is a matdled polr 
Versions of the 2N224 with various beto ronges ond higher betas are 
ovailable singly or In molched pairs. 

AUDIO POWER TRAMSISTORS 

40 volt, 7 watt pawer· traMlllor, thermal drop 3°C/w maximum 
40 volt, 10 wott power transis1or, thermal drop 2.5°C/w ma11imum 

60 volt, 12 . .5 watt power transistor 
80 volt, 12.5 watt power transbtor 

Proven performance of Philco 
Hermecicall}' Sealed Transistors 
has made them rhe basis for 
design in commercial and mili
tary applicarions where relia 
biliry is che major copsiderarion. 
Philco rransiscors range from 
the world's smallest germanium 
transistors now in production 
co silicon cransiscors with ex
cellenc performance at cempera
cures from -60°C co + 150°C. 

Philco produces a wide 
range of cransiscors designed 
for special applicarions in ac
cordance with cuscomer require
mencs. The Philco Micro-Alloy 
Transisror is in produccion. 
Spec1ficarions and design quan
ciries are available. New and 
exciri ng cransiscor cypes, such 

as the Philco Micro-Alloy Grad
ed Base Transis cor, are now 
in development. In keeping 
wirh our policy, specifications 
will be made available as soon 
as chese units reach pilot pro
ducrioo and are available in 
design quaocicies. 

Make Philco your prime source for 
complete transistor application in

lormalion . •• write lo Lansclole lube 
Company Dept, 1-2, Lansclale, Pet1na. 

~ti01ral offius-Mtrt"4ruliJt•Marf Plau, 
Chi"'P '"· Jll.-10)89 St1111" MowiM 

Bli-d., Ui Anitlu 2), Calif 
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THE 
SERVICES 

OF 
AERONAUTICAL 

RADIO 
INC. 

' IT WOULD HARDLY BE RIGHT TO 
say that Aeronautical Radio, Inc., 
long known as "ARINC'', defies d~ 
scription1 but it is in some respects 
unlike any other company. Funda· 
mentally, it is a communications com· 
pany specializing in air-ground-air 
aeronautical mobile service and 
point-to·point aeronautical fixed serv
ice. It serves its member companies 
also as a technical meeting center at 
which service requirements, equip
ment characteristics, and plans and 
programs generally are thrashed out. 
Also, it engages in research in a field 
that, like the weather, has heretofore 
been the subject of more conversa
tion than action: reliability of elec
tronic tubes, equipments, and sys
tems. 

The airline companies are the prin
cipal owners of ARINC, as well as 

The Author 

J. S. Anderson, 
President of Aero
nautical Radio, 
Inc,, since 1951, 
has been active in 
aeronautical com· 
munications f o r 
nearly 30 years, 
particularly in in· 
temational com· 

munications. In World War Il, he was 
promoted to Colonel and commanded 
the 6th AACS Wing. 
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the principal users. h foUows, there· 
fore, that there is no profit motive, no 
sales department, no advertising. 
Nevertheless, it is organized as a 
normal corporation-vintage 1929-
under the laws of Delaware. The air 
carriers and other stockholders total 
some sixty in alL But ARJNC serv· 
ices are not confined to its stock
holders alone, its service roster num· 
hers several hundreds and includes 
the CAA, the military, and many 
foreign flag interests. 

A Ktdeidoacopk Blanlret of 
Radio Cot7erage 

The task assigned to the largest 
branch of ARINC is the administra
tion, control and operation of the 
air-ground-air and point-to-point 
ground radio stations. These sta
tions, which through the years tlte 
Federal Communications Commis
sion has licensed ARTNC to operate, 
may be considered in two general 
groups: (1) the lease-contract sta· 
tions that are airline-owned, airline
staffed and are fitted lo the needs of 
a single airline; and (2) the ARINC
owned., ARINC-staffed facilities that 
axe patterned to meet broader re
quirements. Facilities leased from 
outside concerns may of course be 
found in either group. To portray 
the total domestic service furnished 
by all of these non-governmental 
ARINC stations would be simply to 

by 
John S. Anderson 
PRESIDENT 
AERONAUTICAL RADIO, I NC. 

show the breadth and width of the 
United States densely populated with 
radio facilities producing a kaleido· 
scopic blanket of radio coverage. Oo 
the accompanying map, however, are 
outlined the services of ARINC's sta· 
tion operations--tbose that are pat
terned to the broader requiremenls 
and staffed by ARINC. The domestic 
air-ground-air communication senrice 
is predomfoantly on the very high 
frequencies (VHF) but high fre
quency (HF) services are an essen· 
tial adjunct, and the oven;eas air· 
ground services each require one or 
more fa mi lies of a selected series of 
high frequencies for each route area. 
Since this HF coverage cannot be 
well shown on the map, the services 
of each station are simply tabulated. 

High Frequency Sert1ices 
The high frequency services are 

normally furnished through ground
to-air AM transmitters of 3-5 kilo· 
watts power, and air-to·ground single. 
channel crystal·controlled receivers. 
Antenna design, governed by service 
requirements, includes the more dab· 
orate directional arrays and spaced 
diversity, as well as just ordinarily 
good non-directional radiators. ln 
the overseas point-to-point services. 
plant facilities follow the same gen· 
eral pattern. And jn all of the plan! 
engineering, exceptional attention is 
given to high speed, ftexible, conven· 

(Continued on page 81) 
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Operating Reliability 
... extended to new levels of performance 

To pace the demands for higher quality tubes in critical applications, RCA ''Premium" 
Tubes and Computer Tubes have opened new possibilities for sustained reliability 
that exceeds previous levels of tube performance. Here are two important ways in 
which RCA insures that it builds QUALITY into these tubes: 

1 RCA has developed a precision-type quality-control system that provides 
never-ending vigilance over the quality of "Premium" Tubes and Computer 
Tubes-throughout evert1 pha8e of tube mc.nufacture. 

2 RCA backs up this quality-control system with 100% microscopic monitor
ing of 24 different categories of tube workmanship. By this method, each 
manufacturing point ls constantly under surveillance, and prompt correc
tive action can be taken if needed. 

Precision Quality-Control-coupled closely with microscopic monitoring-ls another 
big step ahead in the manufacture of RCA "Premium" Tubes and Computer Tubes to 
assure excellent uniformity of characteristics and long-term reliability. 

Your RCA Field Representative will wtl· 
come an opportunity to discuss the un
usual advantages of RCA "Premium" 
Tubes and Computer Tubes for y<Nr 
specific applications. Contact him ol 
the RCA Field Office nearest you: 

E-t •••••• 744 Brood St,.et 

Nework 2, N. J. 
HU111boldt 5-3900 

Midwetn ••• Suite 1181 
Merchondia. Mort Pion 

Chicogo SC, lllinoif 

WHiteholl .C-2900 

Weet ..•. , 6355 E. WoJhinglOtl W 
lof AngelH 22, Colif. 

lAymond 3-8361 

RADIO CORPORATION OF AMERICA 
Tube Division • Harrison, N. J. 
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nt control facilities which, through 
le or special microwave equip· 

ent, connect the operating location 
and the remote transmitter and re· 
ceiver sites. Significantly, the remote 

_facilities are unlike those of many 
. communication companies in that 
they are unattended, the installations 
having been engineered for auto· 
matic operation. 

~ 

High.Cain Antennm Employed 

The line-of-sight, 127-132 mega· 
cycle, VHF-AM air-ground-air serv· 
ices employ high-gain antennas as re· 
quired, but for more extended area
coverage, various combinations of 
favorably sited satellite stations (e.g., 
Mt Washington, N. H.) and network 
area services are used, as shown on 
the map. In these networks the two 
or three operating locations receive 
simultaneously from several remotely 
located VHF facilities, and transmis· 
sions from each of those control 
points are made through the simul· 
taneously operated remote transmit· 
ters. all on the same VHF channel. 
Th~ remote facilities are of course 
closely spaced for solid coverage to 
low-altitude aircraft. Then, to avoid 
audible heterodynes at high alti· 
tude, transmitter frequencies are ac· 
curately displaced one from another 
beyond the audible range but within 
the band width of the standard air· 
craft receiver. Also, to provide good 
phase relationship, the voice circuits 
to the several transmitters are accu· 
rately synchronized. 

The Important Triumvirate 

The millions upon millions of air
ground-air transmissions to and 
from ARINC stations provide data 
that is essential to each member of 
the important triumvirate-the cap· 
tain of the aircraft, the aircraft op· 
crating company, and the government 
air traffic controller. To accommo· 
date the ever-increasing flow of com· 
munication, this non· government 
ARINC communication system is 
undergoing constant improvement. 
Additionally, government facilities 
through which the traffic controfler 
can be in direct communication with 
aircraft are being substantially ex· 
tended from the heretofore local serv· 
ice areas. Also, selective calling de
vices along with automatic, visual, 
and record communication tech· 
niques coming into the systems can, 
in the years ahead, reasonably be 
expected to $Upplant much of the 

I Continued on page 82) 
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ALL TYPES OF 

ELECTRONIC EQUIPMENT 

The basic requirement of an electronic technician is 
a thorough understanding of the fundamentals. The 
electronic devices being used by telephone companies 
demand technicians who "think electronics"! 

This publication Telephony recently inaugurated a 
section devoted to electronics. This is graphic proof of 
the impact made by electronics on the telephone 
industry. 

There is no need to hire new personnel, .. no need 
to lose valuable man hours by sending your employees 
to school. We will provide effective training for your 
present staff ... at a moderate cost ... and we guarantee 
the results. 

You can have one or a whole staff of top-notch 
technicians by taking advantage of the plan described 
in the Prospectus prepared for you. Hundreds of em· 
ployets have benefited from this program ... we believe 
your company can also benefit. 

Don't risk valuable equipment. Write today for 
complete information. 

• • • • • • • • • • • • • • • • • • • • 
• Fill out the coupon for your Free copy! 

Cleveland Institute of Radio Electronics 
4900 Euclid Bldg., Dept. :"4 
Cleveland 3, Ohio 
Plense ~•nd full inform•t ion on your ~:mploytrs' Plan for 
t rall'\inJ( tt'i·hnitiAn,i;, 

NAME - --- -------- - --
POSITION __ _ 

e COMPA~Y-----------• send for Your • ADDRESS ----------

• • 
• • • • • • • • • • • • free copy TODAYI • CITY _ _ _ ___ sTATE _ _ _..__ 

•••••••••••••••••••••• 
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ENYlllOM.UNTAL TEST EQUIPMENT • SALT SPRAY 

voioe conununications of today. 
The oldest function of ARINC

"oldest'' in the sense that the func
tion existed even before the company 
was chartered in 1929--is to serve 
as a technical meeting center. In 
recent years, the demands for c-o
ordination of complex systems and 
standards necessary to national and 
international aircraft operations, have 
brought into being a branch of 
ARINC which specializes in conduct· 
ing the necessary committee and con· 
ference activities. It is this branch 
which provides the secretariat and 
general housekeeping services for the 
Airlines Communications Adminis
trative Council, the Frequency Com· 
m.ittee of that Council, and other spe· 
cial committees through which indus
try coordination is accompHshed on 
a wide variety of communications 
requirements, plans, and programs. 
Here also, industry opinion is formu
lated for presentation to the Govern· 
ment Industry Radio Technical Com
mission for Aeronautics (RTCA), to 
Government committees, and to inter· 
national conferences, a8 appropriate, 
such a8 the International Civil Avia
tion Organization (ICAO) and the 
International Telecommunications 
Union (ITU) . 
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While these few paragraphs make 
no pretense of covering the subject 
of airborne electronics, the task of 
the Airlines Electronic Engineering 
Committee (AEEC) deserves more 
than a mention. The development of 
successful systems and sound stand· 
ards, whether in RTCA, ICAO or 
elsewhere, depends greatly upon tech· 
nical guidance, such as is offered 
through the work of this Committee. 
Also, fo order that manufacturers 
might best meet common require· 
ments, technical guidance is offered 
through conferences and the issuance 
of AEEC equipment "Performance 
Characteristics.' Airline investment 
in airborne communication and navi· 
gation equipment serves as an inter· 
esting measure of the increasing 
magnitude and complexity of this 
equipment-about $10,000 in a 1946 
aircraft as compared with $150,000 
in each of the 1958-1959 models. 

BelatM Organisadona 

Throughout all these activities a 
day-to·day working relationship is 
maintained with a host of other or· 
ganizations having related interests; 
from the closely linked Air Transport 
Association to those in distantly re· 

lated fields, and even foreign coun
tries. For, to keep abreast of the 
state of the art, to integrate the best 
engineering knowledge and skill for 
the purpose of meeting the burgeon
ing requirements, to find acceptance 
of one good solution in preference to 
another good solution, all requires 
coordinative activity of ever-increas
ing complexity. 

Reliability Re1earch 

Of the three functional branches 
of ARINC, the youngest is reliability 
research. Closer examination will 
disclose, however, that the search for 
a definition, a means 0£ measuring, 
and a program for improvement of 
this evasive thing called " reliability/ ' 
commenced as an airline "reliable 
tube program" some ten years ago. 
It was seen that so long as develop
ment was geared primarily to the 
home radio market, there was little 
incentive to give much attention to 
reliability (accurately predicted life, 
not just extended life). In conse
quence, a program was conceived 
that, on a continuing basis, would 
give the needed attention to greater 
reliability in tube types most useful 
in complex electronic equipment 
upon which the operation of multi
million dollar aircraft is so depend
enL Initially, there were but two 
manufacturers sufficiently interested 
to establish production processes nec
essary to this program and its rela
tively small market, Fortunately, 
they were both highly respected and 
capable of contributing greatly to 
such an undertaking. The years have 
added substantial sophistication to 
the original concept, but it remains 
fundamentally and simply the appli
cation of technically sound field sur
veillance and analysis, designed to 
feed back to the manufacturer data 
that will enable him to introduce the 
«fix" required to overcome failure 
patterns as they are disclosed by the 
field observations. It is obviously a 
methodical program wherein spectac
ular advance verge..s on the impossi
ble. But ten years have seen more 
th.an just steady progress. Under 
military sponsorship, initiated in 
1951, the program bas been greatly 
expanded and accelerated beyond all 
early expectations. Research into the 
much broader subject, or science, of 
reliability is now applied to complete 
electronic systems, and is prospec· 
tively applicable to other fields. 

Throughout all activities of ARINC. 
there is the constant and common 
challenge that tomorrow's require
ments will exceed the plans and ad· 
vances of today. 
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AEL proudly announces its Blue Line of .. 

COAXIAL CRYSTAL-VIDEO DETECTOR MOUNTS 
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Comporotive tests were run for tangentiol sensitivity using both 
types 1 N23a and MA408A crystols a t a bios of approximately 
30 microomperes. Sensitivity curves token over each bond show no 
energy suck-outs. These mounts ore designed to hove a d .c. return 
and video short. All improvement figures ore extremely conservative 
as indicated. 

Typical tangential r eeponee c u r v e: 
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with MA408A CRYSTAL 

1000 1200 1400 1600 1800 
FREQ. MC/ SEC. 

NOTli 
Tong<1ntiol 11n1itivity is d.fin.d os the power level of the Incoming signal ot 
wh ich signal /.lus noise oquols twiu noise. " TS" is reod when the bottom of 
the noise insi e the pulse is tong<1ntiol to tt.e top of the noise outside the pulse. 
It ia meosur.d in - n dbm, where "n" ia the power level of the signol in db 
bel- o ne milliwatt. 

Bond 
Mox. VSWR .S.3 Model C1200 

2000 - 4.500 MC Bond 
Mox. VSWR 6.6 

--

2000 

Relolive Improvement over the bond in ton· 
gentlol sensitivity over best ovoiloble com· 
peting cry•tol mount&: 4 to 6 db 

Weight: approx. 6:\4 o•. Relative improv-ent over !tie bond in Ion• 
gentiol sensitivity over best ovoilable .-,. 
,..ting crystal mounta: 0 to 5 db 

Weight: approx. 4~ 01. 

Mod t l CllOO 
1000 - 2000 MC Bond 
Mox. VSWR 7.2 
Relative improvement over the bond ir'f ton · 
gentiol Slnlitivit y over b•st available com. 
pellng crystal mounts: 3 to 6 . .S db 

2/3 actual size 
Weight: approx. 91h 01. 

AMERICAN ELECTRONIC 
LABORATORIES, INCORPORATED I 121 N. SEVENTH STREET 

PHILADELPHIA 6, PENNSYLVANIA 
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New Marine C:oncept is an Invitation to IndnslrJ 
by Maj. Gen. E.W. Snedeker, USMC 

ASSISTANT CHIEF OF STAFF, G-3 
HEADQUARTERS, U.S. MARINE CORPS 

AMPHIBIOUS OPERATIONS OF THE 
future, dictated by the needs of the 
Atomic Age, place more difficult re
quirements on radio communications 
and electronics than have any previ
ous types of warfare. Large-scale 
military operations of the type con
ducted in the Pacific Ocean area 
and at Normandy in World War II 
are a form of warfare that belongs 
to the past. 

The Atomic Age has dictated the 
need for re-evaluation of many type3 
and phases of warfare to insure dis· 
persion, flexibility, mobility and sell
sustenance of combat units. Conse
quently, new goals under study since 
World War II have resulted in the 
formulation of a Navy-Marine Corps 
concept for future amphibious opera· 
tions adaptable to all types of wars, 
including those which do, or do not, 
use nuclear weapons. 

84 

The Auth<»i

Maj. Gen. E. W. 
Snedeker is a vet
eran of the Nica
raguan and Haiti
an cam paigns, 
World War II 
combat and the 
K o re a n engage
ment. 

The concept is offensive. lt is de
signed to carry the war to the enemy 
homeland, exploit our own atomic 
or conventional weapons in offensive 
action, exploit the speed of the new 
Navy, exploit the teamwork of the 
Marine air-ground landing force, and 
exploit the helicopter in attaining a 
new tactical mobility by eliminating 
direct assault on enemy-defended 
beaches. 

Major Rol.e oj Communication. 

For the Marines, the basic stTuc· 
tural essentials are speed, mobility 
and flexibility. Helicopters are being 
used in increasing numbers to speed 
the initial assault, provide tactical 
mobility for the initial assault and ~ 
provide tactical mobility for the 
troops. The helicopter permits the 
launching of an initial assault while 
ships are stiJI well out at sea; it en
ables the Marines to project naval 
power deeply ashore, and permits th_e 
Marines to concentrate and disperse 
rapidly, once ashore. The helicopter's 
speed and mobility facilitate the 
rapid concentration of Marines neces· 
sary to knock out enemy beach de
fenses and other strong points. 

Basic needs for implementing this 
concept are for new equipment, new 

tactics, new techniques, and improved 
forms of signal communications. One 
of the major problems is to keep pace 
with the rapid developments of new 
weapons, equipment and electronics, 
and of adapting those developments 
which increase Marine fighting power 
without reducing mobility and flexi
bility. 

While dispersed, Marine forma
tions must be controlled, and their 
movements and actions fully coor
dinated and perfectly timed. Concen· 
tration must be fast and flexible, 
responsive to .battlefield intelligence 
and, again, fully coordinated. Com
munications developments must keep 
pace with battle developments. 

lncreaaed Dutance Po•e• 
Problema 

In the past, primary dependence 
for control was necessarily placed 
upon radio during ship-to-shore 
movement. Once troops were estab
lished ashore, radio became a sec
ondary or standby means, and the 
primary means of communicating 
changed to wire circuits. This will 
not apply in future amphibious op· 
eration. lnstead, radio and radio 
relay will continue to be the prilllary 
means of communications throughout 
the entire operation, because of the 
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The modern h1lic:opt1r permih the l•unc:hing of an lnili•I Marine esseult while ships ue dill well out .+ sea. 

The new Marine Corps c:onc:ept relegates "'wire'" to limited use 
within tec:tic:al loc:•lities and in rear areas. '"Wire' will not be the 

Marines' primary means of communications in the fwture. 

To support the new c:oncept, '"man-pac:i" r•dio equipment must be 
availeble whic:h operates reliably over ranges of from ten to twenty 

miles. The old r•nge requirement wes five to ten miles. 

need for dispersion and increased 
mobility. "Wire" will probably be 
possible only within tactical localities 
and in rear areas. 

This increasing reliance upon 
radio is further aggravated by the 
new, increased distances between op
erating unita. In the past, the Ma
rine Corps concentrated upon light
weight, waterproof equipment with 
operating ranges of five to ten miles 
for "man-pack" radio equipment, and 
ten to twenty miles for "team-pack" 
equipment. To support the new con
cept, radio equipment must be avail
able which will operate reliably over 
ranges of ten to twenty miles for 
"man.pack" equipment and twenty to 
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fifty miles or more for "team-pack" 
equipment. Weight and waterproof 
requirements remain about the same. 

This primary reliance on radio 
poses many urgent and demanding 
problems. 

Fir•t Step• Toward Solution 

The first problem is overcrowding 
of the frequency spectrum. Current
ly, only a small portion of the fre
quency spectrum is usable for reli· 
able communications. The Marine 
Corps has taken a step to move out 
of this overly-used portion of the 
spectrum from 2 to 100 megacycles, 
by sponsoring the development of 

radio relay equipment in the 5000-
megacycle range. In addition, the 
use of single sideband techniques is 
being vigorously pursued. The plan 
is to use single sideband equipment 
instead of present amplitude modu
lated radio · sets, and to determine 
the adequacy, acceptability and suit
ability of this technique over con
ventional or other known radio 
transmission techniques to meet the 
requirements of tactical communica
tion and control. 

Secondly, there is the problem of 
countermeasures. Any electronic de
vice is subject to a counter-measure 
action and in this lies one of the 
great dangers in having primary re-
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For Electronic Technicians 
At the following locations 

PATRICK AIR FORCE BASE, FLORIDA CAPE CHAYERAL 

En9lnHrfn9 development technician• .... Timlno 
Rodar 

C.1t11t111nlcotlona hello Telephono 

Toal Equlpm•lll Tolemotry O""ca 

Enj<>y pleasant Fwrida living and working at these locations. 
Liberal company benefits. Relocation assistance. 

For inf ormaJion and arrangemenl8 I or perBOnal 
inteririew, 

atnd eompltU ruu11111 to: 
Mr. H, M. Atliby 
Employ"'ent Ma11a9er, Dept. H-31 l 
Miaailo Test Project 
RCA Se"ice Co., htc. 
P.O. lo• 1226, Melboumo, Florida 

~RADIO CORPORATION of AMERICA 

New Marine C.Oncep.__ ____ _ 

liance upon radio communication. 
Much more investigation and devel· 
opment are required in this field. 

Equipment maintenance is a third 
problem. Maintaining complicated 
electronic equipment in reliable op
erating condition will be one of the 
prime problems in providing success
ful communication support for fu. 
ture Marine amphibious operations. 
Part of the problem may he solved, 
of course, by making the equipment 
as reliable, and as simple to operate., 
and as easy to repair, as possible. 

Challenging Requirement• 

Finally, range requirements must 
be considered. Ther e are two means 
of increasing the range of radio 
equipment: one, by increasing the 
power output of the equipment, and. 
two, by increasing the effectiveness 
of antenna radiation. The same un
satisfactory antenna systems used in 
World War 11 a re still being used 
today. Portable power supplies ha,·e 
not progressed much further than the 
antenna systems. Increased emphasis 
is being placed on these two impor· 
tant means of attaining increased 
range in portable equipment. Un· 
fortunately, the problem of increased 
range, azimuth coverage and accu· 
racy is compounded by helicopter lift 
limitations which restr ict weight and 
size of equipment. 

lntJilalion to lndwtry 

While helicopter assault forces will 
land whenever possible in unfortified 
areas not immediately defended by 
the enemy, enemy reaction can be 
expected to be rapid and violenL 
Assault forces must be prepared to 
counter enemy attacks from any di· 
rection; they must be equipped to 
obtain and control rapid and effec· 
tive air, military, naval gunnre. 
guided missile and special weapons 
support anywhere around a 360· 
degree frontline perimeter. Require· 
ments for electronic surveillance, 
recognition, and identification, both 
ground and air, become increasingly 
difficult. 

However, the old, standard re
quirements for reliability, simplicity 
and ruggedness, coupled with small 

' size and low weight, still remain. 
The challenge of meeting the rigid 

requirements of new equipment for 
implementation with techniques pro· 
posed in the new concept, lies funda· 
mentally with the Nation's electronics 
industry! 
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Telephone 

Communications • • • in Hawaii 

b THE YEAR 1878, AN enterpris· 
ing storekeeper on the island of Maui 
first introduced the telephone to the 
Hawaiian Islands. His purpose was 
to provide fast communication be
tween his home and his store-a mat· 
let of a few hundred yards. 

Four years later a group of Hon
olulu businessmen founded our com· 
panr which was chartered by the 
Kingdom of Hawaii under the name 
of Mutual Telephone Company on 
August l, 1883. The company existed 
under this name until January 29, 
1954. On that day-with a view to 
better identifying the company with 
the islands it serves--the name was 
changed to Hawaiian Telephone 
Company. In the remainder of this 
article the Company is referre.d to as 
Haw11iian. 

By 1894., Hawaiian had acquired 
control of a competing Honolulu 
company and was furnishing tele
phone service to the entire island of 
Oahu (on which Honolulu is lo
cated). 

Around the turn of the century 
other independent telephone com· 
panies were organized on the islands 
of Hawaii, Kauai and Maui. Recog· 

.J. B. Atherton, President of the 
Hawaiian Telephone Co. since 
1950 and a member 0£ AFCEA, has 
been active in Haw<tiian communi· 
cations since 1935. He is Director 
of many Hawaiian firms, including 
Welding &: Industrial Products, 
Ltd. and The Hawaiian Elec tric 
Co., Ltd. 
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By J. Ballard Atherton 
President 

Hawaiian Telephone Co. 

nizing the advisability of having all 
telephone communications in the Ter· 
ritory operated by one company, Ha
waiian in 1912 began a program of 
acquiring these other companies. By 
1929, they had all been purchased 
and had become part of the Hawai· 
ian Telephone System. In 1931 
Hawaiian established a telephone 
system on the island of Molokai and 
in 1946, built a system on Lanai, the 
last of the major islands. 

Throughout its 73 year history, 
Hawaiian has been a leader in the 
telephone industry. In 1910, the in
stallation of an automatic Strowger 
system in Honolulu made that city 
one of the first major cities in the 
world to have dial service. In sub· 
sequent years, dial conversions were 
made throughout the islands until 
today the Company is 99.8% dial 
operated with only about 320 mag· 
neto telephones remaining in service. 
They will be converted to dial service 
in 1957. 

Expanding Circuits 

Until 1931 communications he· 
tween the islands was provided over 
a radiotelegraph system which was 
one of the earliest regular commer· 
cial overwater radiotelegraph systems 
in the world. 1n that year, as a di
rect result of pioneering work done 
by Hawaiian's engineers and tech· 
nicians, an inter-island radiotelephone 
system was installed consisting of 
single circuits from Oahu to each of 
the islands of Hawaii, Maui and 
Kauai. The equipment, which was 

specially built for the system, oper· 
ated in the 30-40 megacycle band and 
was the first of its kind in the world 
to operate commercially over water 
at these high frequencies. In the 
same year, Hawaii was connected to 
the mainland United States via a 
single radiotelephone circuit between 
Honolulu and San Francisco, Cali
fornia. 

Changes and Improvements 
Many changes and improvements 

have occurred since that day, 79 
years ago, when the first two tele
phones were brought to the island of 
Maui. Today the Company operates 
over 154,000 telephones on the six 
principal islands of Hawaii,, Maui, 
Oahu, Kauai, Lanai and Molokai and 
these islands are inter-eonnected by 
an extensive network of radiotele
phone and radioteletype circuits. A 
few years ago this network was com· 
pletely renovated with the installation 
of modern equipment operating in 
the 76-110 megacycle band which, 
after extensive tests, the Company 
had proven to be most satisfactory 
for overwater radio transmission for 
the distances involved. Circwts from 
Honolulu to the mainland now num· 
her 14 and they handle an average of 
approximately 550 completed calls 
per day. 

Of the Company's 154,000 tele
phones, approximately 125,000 are 
located on the island of Oahu. Of 
these, 103,000 serve Honolulu, a city 
of 275,000 people, where the princi
pal offices of the Company are lo· 
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cated. It is also the main seaport 
and the center for all business and 
tourist activi ties in the territory. The 
five outer islands, where many of the 
large sugar and pineapple plantations 
are located. are strictly rural in na· 
ture, and thus do not have the high 
telephone development found on 
Oahu. 

Se"1ing the Military 
In addition to the telephones 

served by Hawaiian, there are ap
proximately 18,000 telephones locat· 
ed on military installations. These 
are confined almost entirely to the 
island of Oahu which is the Head· 
quarters of the Armed Forces in the 
Pacific. They include Pearl Harbor, 
headquarters of the Commander-in· 
Chief, Pacific, and his joint com
mand; Fort Shafter, headquarters of 
the U. S. Army Pacific and the Ha· 
wa.iian Defense Command; Hickam 
Air Force Base, headquarters for all 
Pacific and Far East Air Force op
erations and a transport wing of Mili
tary Transport Service's Pacific Di· 
vision; Fort Ruger, headquarters for 
the Hawaii National Guard; Scho· 
field Barracks; Fort Armstrong: 
Barber's Point Naval Air Station and 
Kaneohe Marine Corps Air Station. 
All of these installations are served 

by government owned and operated 
dial offices and are interconnected 
by an extensive network of govern· 
ment owned cables. Calls to and 
from these military installations and 
the civilian population throughout 
the islands and the continental 
United States are routed over con· 
necting facili ties between the militar y 
telephone system and Hawaiian's 
system. 

In Peace and War 
The present extensive military sys· 

tern did not really begin to develop 
until the defense build·up period 
which took place just prior to World 
War II, and, of course, it was tre .. 
mendously accelerated and expanded 
during the war years. Even in the 
pre-war period, however, Hawaiian 
was often called upon to provide 
special services and equipment and 
to assist in the engineering of out· 
side plant and central office facili· 
ties. One of the early pre-war serv· 
ices provided was a system to 
remotely control night lighting fa
cilities at the airports adjacent t<> 
Honolulu. Just prior to the outbreak 
of hostilities, Hawaiian was engaged 
in assisting the armed services in the 
establishment of an island-wide air 
raid alarm system. 

VISIT U S I N 

BOOTH 73 

WORLD'S 
FO REMOST 
DESIGNERS 
AND 

~~NUFACTURERS AFCEA SHOW 
SPECIAL 

~~~~~~~s MAY 20-22~ 1957 

SH E R A T O N- PA RK 

H 0 TEL 

WASHIN G TO N, D. C. 

NEMS-CLARKE, INC. 
919 JESUP-B LAIR DRIVE 

Sil VER SPRING, MARYLAND 

ENGINEERING • DEVELOPMENT • MANUfACTUltlNG 

It would take pages to fully CO\'e 

the role that Hawaiian played durin 
the war years in connection with o 
national defense and in meeting th 
needs of Hawaii's civilian populatio 
'Within hours after the first born 
fell at Pearl Harbor, company t 
nicians, operators and engineers "'e 
hard at work providing equipme 
and services for the Army and Navy 
Practically overnight a five po~itio 
multiple switchboard was installed 
Punahou School, a private school i 
the heart of Honolulu, which w 
taken over as Honolulu headquarte 
by the Army Corps of Engineers. To 
meet the needs of this and maor 
other emergency installations, switch· 
boards were removed from civiliao : 
business organizations and many 
miles of cable and wire were takro 
from our own supply and turned O\·er 
to the Armed Forces. Because of the 
scarcity at the time of telephone en· 
gineering personnel in the armed 
services, company personnel were 
called upon to engineer and in~tall 
censorship equipment on all tran~ 
pacific and inter-island circuits and to 
assist in the desifm of facilities for 
the Army Traffic Control Center. In 
addition, an engineer was loaned to 
the Army for over six months lo a~· 
sist in the basic design of the telf. 
phone network. required to meet their 
war·time needs. In the months fol· 
lowing Pearl Harbor, assistance wa~ 
also given in training service person· 
nel in installation and maintenancr 
procedures, and a special switchin~ 
system was installed to perrnit mili· 
tary telephones located in downtown 
Honolulu to dial directly into thr 
Army and Navy telephone networh 

Rapid Ezpaiuion 

Despite the unavailability of tele
phone equipment during the l\'ar 
years, except in limited quantities to 
primarily serve defense needs, the 
company added approximately 4{)00 
stations between 1942 and 1945. 
This was done to serve high priori!)' 
subscribers and was accomplished by 
overloading existing facilities and 
forcing lower grade fou r·party sen" 
ice. Consequently, Hawaiian entered 
the post-war period with an over· 
loaded plant and a backlog of ap
proximately 8,000 waiting applicants. 
At the end of 194.5, the company had 
approximately 55,000 telephones in 
service. 

High Po•t-W ar Demand 

Because of the tremendous go,·em· 
ment spending in Hawaii during the 
war years, an increase in the overall 
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co?omic health of the Territory, a 
1p1dly expanding tourist industry, 
nd the Jow ratio of telephones per 
00 population, demand for telephone 
m;ce in the post-war years has been 
1:eptfonally high. From 1946 to 
956, the company sustained the 
re?test growth in its history. In a 
:nod of eleven years it gained 99,-
19 telephones, representing an in
rease of 182% over the number of 
:lephones in service at the end of 
945. At the end of 1956, the ratio 
f telephones per 100 population was 
9.2 as compared to 12.0 in 1945. 
nc1dentally, held orders which in 
948 were near the 11,000 mark were 
irtually eliminated by the end of 
953. 

Dinl SerTJice Extended 

During this period many improve
nents were made. In addition to 
:onverting more and more areas to 
dial service, extended area dial serv
ic~ '."as introduced and t~ll charges 
ehmmated wherever poss1ble. This 
program bas progressed to the point 
where four of the six principal is
land~ now have completed island-wide 
to\! free dialing service and the re· 
maining two are scheduled for such 
service by the end 'of 1958. As 
early as 1948, as the result of experi
me~tal work done by the company' s 
engmeers, equipment was installed to 
permit direct operator dialing be
tween the islands over the radio cir
cuits. This proved so successful in 
'peeding the cotnpletion of calls that 
engineering studies were soon under· 
taken for possible application of op· 
era~or dialing on the transpacific 
radiotelephone circuits. By 1954 
equipment was developed and tested 
for this purpose, and will be in regu
lar use on these radio circuits by the 
end of 1957. 

New Trarupacific Cable 

ln addition to the radio circuits, 
~e 'M~l have 36 additional high qual
ity voice channels in operation at the 
end_ of the year which will also be 
~u1~ped for operator dialing. These 
mcu1l'l will be provided by the new 
lr~pacific telephone cable which 
will be installed between Hawaii and 
California during the summer of 
1957 as a joint undertaking of the 
American Telephone and Telegraph 
~ompany and Hawaiian Telephone 
. ompany. While this cable had orig
i~ally been contemplated for installa
hon around 1960 national defense 
considerations adv~nced by the Office 
of Defense Mobilization made its 
earlier installation a necessity. Con
~uently, both Ameri.can Telephone 
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and Telegraph and Hawaiian agreed 
to advance the date for completing 
this project and the entire project 
was approved by the Federal Com· 
munfoations Commission. Actual 
work on the cable began in October, 
1956t when the landing section at the 
Honolulu end was laid from the 
landing site to a point approximately 
two miles from shore. This portion 
will be joined to the deep sea seetion 
which will be laid this summer. 

lncretl8in.g Significance 

Hawaii's location, as the meeting 
place and stopping off place between 
East and West, and as one of our 
country's most vital outposts in the 
Pacific, is constantly increasing in im
portance and significance. As a re
sult there has been in the post war 
years a high level of military activity 
in the islands which has required 
close cooperation between the com· 
munications personnel of the Armed 
Forces and Hawajian. This coopera
tion in general has been excellent as 
demonstrated hy the manner in 
which contracts have been negotiated 
or arrangements made for the use of 
interconnecting and other plant facil
ities, the provision of telephone cen· 
ters on military installations to assist 
servicemen with their local and over
seas calls, and the furnishing of spe
cial trunking arrangements to permit 
civilian personnel living in residen
tial areas adjacent to various military 
installations to dial directly into 
those installations. In addition, much 
time has been devoted by Hawaiian 
to the study of ways and means to 
provide communication facilities to 
meet both the normal and emergency 
needs of the armed services. Hawai
ian has not only provided equipment 
and services for Civilian Defense hut 
has encouraged its employees to as
sume key positions in the Territory's 
Civil Defense Organization. Many of 
its employees also belong to the Ha
waii National Guard. 

The recent activation of guided 
missile installations in the islands and 
the announcement by the Govern· 
ment of the military budget for the 
islands for the corning year assures 
the continuation of the present high 
level of military activity for some 
time to come. This activity, together 
with Hawaii's growing economy, 
means a continuing demand on the 
Hawaiian Telephone Company to 
meet both civilian and national de
fense communication requirements. 
We look forward to this challenge
confident that we can meet it as suc
cessfully in the future as we have in 
the past. 

AMPLIFIERS 
Pt~ 
PURPOSE 

"lllll••••=m'7'.~ .. ;r;!!t~ ... ":1X;,. 
You can get DuKane amplifiers 

in quantity for any purpose in 
any size built to highest precision 

standards inherent in all 
DuKane products since 1922. 

Reliable DuKane amplifiers are 
performing in many of the mili
tary's toughest asaignments . . . 
evidence of the customer's con-
fidence in DuKane's ability to 
engineer and produce quality 

products on time. 

A 1-ounce HIPll· 

tier Uhe this can 
"move a mountain 
of metal" In a 
bomber control 
aystem. By con
traet, Dul<ane haa 
built ampllfylnQ 
1y1t11ms welghlno 
well over a tonl 

Dul<ane'a dependable commercial electronic 
products are aervlng lndusfry, achoole, hoapltala 
and offlcn acron the llllllonl Delalla upon requestl 

Mltromotlc Sound 
Slldotllm ""oJ.clor 

Industrial "'" Sc~ool 
Sound SJtltm• 

PrlHto Tol1p~oqo 
Sr•••m• 

r----------------~ I For lnl..,,,.lon on Oul<a-.•a capOllltlot, wrllo I 
I 

D•IC.,.• c.rpo,.u .... Dept. c.s J 
••. c ........ 1111 ... 1. 

I Ham• I I I 
I AddrHa I 
I I I Clly Slato l 
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Figure 1. 

DIGITRON display equipment as applied 
to • console for the Missile-Master System. 
Console is joint development of The Glenn 
L Martin Compeny end the Boston Elec
tronics Division of American Machine & 

Foundry Company. 

a new concept=======~============================~ 
======================in electronic display equipment 

90 

by Dr. W. B. Sell 
General Manager, Defense Products Croup 

Electronics Division 

American Machine and Foundry Co. 

Dr. W. B. Sell is a 1940 graduate of 
' the U.S. Military Academy and served 

in the Anti-Aircraft Artillery, U.S. 
Army, until 1954. Upon. his resigna· 
tion he joined Boeing Aircraft Co. as 
a Project Engineer on the Bomarc Mis· 
sile and presently is General Manager 
of American Machine & Foundry Co.'s 
Electronics Division, Boston. 

THE AMERICAN MACHINE & FOUNDRY COMPAl'i\"
0

5 

Electronics Division in Boston has just recently com· 
pleted a development program culminating in electronic 
equipment to be known commercially as the "Digitron~ 
display system. This system was demonstrated publiclr 
for the first time for the industrial-military team at the 
1957 AFCEA Convention. 

The program which resulted in this equipment w85 

originally conceived by the U.S. Army Signal Corps 85 
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replacement for an optica\ projector in an early air 
lefense data processing center and was awarded to 
.MFED on a competitive bid development contract. Sub· 
equently another contract was received by AMFED from 
;1enn L Martin Co. lo produce similar but advanced 
>isplay Systems for what is now known as the Missile· 
laster Anti-aircraft Defense System. A typical display 
onsole for the Missile-Master System is shown in Figure 
. Reliability, ease of maintenance, economy of produc· 
ion and human engineering factors were prime con· 
iderations in this console design. 

Character Generation 

In the Digitron System of Electronic Display illustrated 
n Figure 2, the characters or symbols are formed very 
;imply by causing the electron beem to write out the 
iesired character just as a person would form it with 
>encil and paper. Flicker-free display is provided by 
regenerating each symbol al approximately a 20 cps 
rate. A major advantage of this scheme is the extreme 
ri.mplicity of the Cathode Ray Tube (CRT), a Dumont 
Kl202, which this system employs. Target plan posi· 
lion l or character major position ) is controlled by the 
magnetic deflection system and yoke. Character painting 
and symbol minor position are accomplished by the 
=onventional electron gun and electrostatic deflection as-

ADVANCED ELECTRONIC DATA DISPLAY EQUIPMENT exhibited 
by !ht Electronics Diviaio" of Amerlc•n Mtchine & Foundry Com
pany, Boston, Mtu., •t the 1957 Nationtl Conference of the ln1titute 
of Rtdio Engineer.. An tir-tr•ffic control di1pl•y is shown on the 
screen. Electronic dtta display system• ue used whenever processed 
tlectronic informttion ia p,..sented to • hurn1n operetor. Applica. 
fions include rader, air end ship trtflic control, defense systems, 
combet information cenlrels , tnd generel purpose d igit•! computer 

outpuh. Figure 2. 
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ABCDEFGHIJ 
KLMNOPORST 
UUW~Y21°0l(] 
~ 6 H t:J o cs;i <'.I> EB § >+< 

COMBINED STROKE ALPHABET 

A possible form of symbology tvtilable in tfle DIGITRON d i1pley 
equipment developed by tfle Electronics Division of Americ:en 

Mtchi"e l Foundry Comp•ny. Figure 3. 

sembly. All CRT components are standard and the tube 
is considered a stock item by OuMont. A minimum of 
Cathode Ray circuits and adjustments is required. 

Adoanced Det1elopmenlal Effort 
Following the Missile-Master Development Program, 

AMFED's attention was devoted to discovering new de· 
sign approaches which would significantly reduce equip
ment complexity and improve reliability. Out of this 
effort there evolved a new systems concept based on the 
application of digital techniques to the control and pro
gramming of symbol waveform generation. This new 
concept had the immediate benefit of reducing the re· 
quired tube complement by 50% as well as opening the 
possibility of transistorization with the attendant econo· 
mies in size, weight and power dissipation. The new con
cept also provided more flexibility in generating symbol
ogy. A possible form of symbology which has been 
developed is shown in Figure 3. Many other variations 
are obviously possible. A plug-in printed circuit board 
is used fo r generation of each character and is located 
in the common equipment display generator, thus giving 
the user complete freedom to select symbols desired. 
Transistorization of the deflection amplifiers is now under 
way and transistorization of the waveform generator and 
console display control circuits will begin in the near 
future. 

Application• 
The Digitron display equipment is applicable to any 

data handling system in which processed information 
must be presented to a human operator for either (a) 
end use, or ( b ) human evaluation and re-insertion into 
the data handling system. 
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Typical examples include: ta) Defense Systems, Com
bat lnfom1ation Controls (either land, shjpboard or air
borne), Battle Command Posts, etc., ( b) Air Traffic Con
trol, en route controller, approach controller, growid 
controller, etc., and (c) General Purpose Digital Com
puter Output; Temporary readout for pTogram verifica
tion or permanent high speed readout in conjunction with 
a high speed camera. 

Major Advantage• of the Digi&ron Di.play Sy.iem 
1. The Digitron employs a conventional Cathode 

Ray Tube which is a stock item. 
2. The symbol forming mechanism is not built into 

each tube. It is a part of the common equipment 
which services all jndicator tubes. 
(a) Changes in symbology can be effected with· 

out discarding existing display tubes. 
(b) Character selection outside the display tube 

eliminates the necessity for complex elec
tron optics in the basic tube structure and 
the associated precisely regulated power 
supplies. 

(c) Display stability is enhanced and many 
critical display adjustments are eliminated. 

(d) Continuous symbol size control from an 
inch or more on the diagonal down to a dot 
is possible on the Digitron display equip
ment. 

(e) A shorter tube (25 inches over all) results, 
permitting more compact display console 
design. 

3. The Digitron display is extremely bright, thus 

permitting operation at high ambi 
4. Transistorization of virtually all of 

circuilTy provides an extremely com 
ficient equipment. 
(a) The common equipment can be · 

in the display console or separ 
30 cubic feet cabinet. 

( b) Low power dissipation (on the order 
watts depending on the application) 
ates the necessity for special cooling 
ment and enhances reliability. 

5. Method of character selection employed m 
the symbology extremely flexible. Letters, nun 
erals and geometric patterns may be pro\'idet 
The user may choose as few or as many as b 
requires. Moreover, the symbology may b 
changed after installation of the display equi1 
ment by simply changing a single plug-in printe 
circuit card for each character. 

6. The Digitron display equipment has a high syn 
bol painting speed. This may vary widely witi 
the functional requirements for each insta!U 
tion. A typical, conservative value is 20 micro 
seconds. 

Summary 
Interest of both industry and the Defenee Departm~ 

in this new electronic display is considerable. The a 
plication potential for the system appears to be unlirnit 
where high speed display is required. Additional develo 
mental effort now in process will further enhance its 
tential. • • • - • -

STELMA MULTICHANNEL TELEGRAPH MONITOR ASSEMBLY 
Automation in Communications! 

'"'"'edlat,• warning wlien monitored clrc11ll begins lo dtterlorol• 

Telegraph Monitor TM-1A Power Control Unit M~S-1A 

Monitor Switc:hing Un ft MSU·l Patent Pending 
(Overall panel sire of ouembly-121/4• high " 19" wide) 

VISIT BOOTH 33 - AFCEA EXHIBIT 
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MONITORS AUTOMATICALLY UP TO nN 
WIRE OR RADIO TELEGRAPH CIRCUITS 

• Monitor 05 many as ten t!llegraph channels in auto

matic sequence- circuits con remain unattended until 

red alarm lamps and warning buuer indicate ex· 

cenive di1tortion hits. 

• Increase the service on your wire and radio tel• 

graph channels appreciably at a remarkably low 

price per circuit. 

• Reduce the costs for maintaining a nd operating tel .. 

graph circuit. and equipment. 

190 HENR Y STREET • STAMFORD, CONNECTICUT 

TllHHONf , 1>.AVIS •·7561 CAIU1 "SHlCO!iM• 
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Can you use the talent that built 
1,500 Y-4 bombslghts on schedule 1 

htie General Mills technicians ore representative of the production tolent that built more than 
.SOO Y-4 bombsights, 1,500 coordinate converters, 1,400 azimuth and sighting angle Indicators 
1lld 1,400 ompliAer and power supply units- and, delivered them to the Air Force on time. Here 
'- inen inspect a bombsight before It progresses to the next stoge of production. 

3ecause we have the highly skilled 
lien-and the men have the specialized 
~Is and machines-we produce preci

n Piece parts or complete, complex 
rnblies to meet the most exacting 
~men ts. 
~e building the Y-4 bombeight, 
unproved original design, exceeded 

hSAF specifications. In addition, our 
. 0rough testing facilities assured de
very of only perfect instruments. 

Such pe.rformance has come to be ex
pected of us and has benefited many 
other customers. We'd like to help 
with your production problems too. 

Booklet Tells More, expl:lin11 mt'
chRniail snd ekl'lro-mc-ch11ni1nl 
prociucl inn fncililic~. St•nri 10 
D1•p1 SG-5. f-1<-<'hametil Divi
sion, G.•ncml Mills, 1820 Cl•ntul 
Av.•. N. E., MinnC11pou11, Minn, 

MECHANICAL DIVISION 
CREATIVE RESEARCH AND DEVELOPMENT + PRECISION ENGINEERING AND PRODUCTION 

No 1low-clown1 for the &-47- Bomb-
1l9ht1 ready in advance! During pro
duction of the B-47 Stratojet, not 
a one was kept from the ready-line 
for lack of a bombsight. The same 
developmental, engineering and pro
duction skills that gave the Air Force 
on-time delivery are available to 
speed production of your products. 

General 
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-

U. S. COAST GUARIJ COMMUNICATIONS 

By Captain G. Van A. Graves, USCG 
Chief of Coast Guard Communications 

THROUGH THE EVER-INCREASING 

magic of electronics the Coast Guard 
is ever more effectively ON WATCH. 
All around the coasts of the United 
States, on the lakes and rivers, in 
the stormy wastes of the North Atlan
tic, on the broad reaches of the Pa
cific, in the Arctic and .in the tropics, 
the Coast Guard is on watch to aid 
those in distress and to provide guide 
posts and information to prevent 
disaster in the air and on the sea. 
What is communications? What does 
it do? It provides information, co· 
ordination, control and, because of 
all these things, it provides help when 
things go wrong. Here is how the 
Coast Guard u~ communications 
and, briefly, an indication of the 
equipment with which we work. 

The mission of Coast Guard com
munications is to furnish an efficient 
communication service to operating 

and administrative units of the 
Coast Guard, provide for the receipt 
of distress information from all 
sources available, disseminate dis· 
tress information with the utmost 
speed and accuracy to all agencies 
capable of rendering aid, and be so 
organized and equipped, and have 
personnel so trained, that amalgama· 
tion with the Navy in time uf war, 
or when so directed by the President, 
may be accomplished with a mini
mum of operating change. 

.4 Compatible System 

To carry out this mission the Coast 
Guard communications system must 
be compatible with civilian, military 
and Coast Guard requirements. Nor
mal communications for Coast Guard 
operations would require a relatively 
simple system of communications, 

but when the compatibility requi1 
ment with military and civilian co 
munications is applied, a compl 
communications system is the restJ 
Coast Guard communications mt 
he prepared to handle traffic to a ; 
from Ocean Station vessels as w 
as ship to shore traffic from Coi 
cu·ard vessels operating in the } 
!antic and the far Pacific. A Is 
our communications must be pr 
pared to. handle ship-to·shore trafi 
from merchant vessels when they ai 
required to pass on information • 
interest to the Coast Guard; traff. 
to, from, and among Loran statiom 
broadcast notice to mariners an 
other marine information; traffi 
with Coast Guard, civilian and mili 
tary aircraft, and many other roulin 
services too numerous to mentioJ 
here. Radio and landline circuit:< an 

J Continu~d on page 96) 

In addition to his present post as Chief of Coast 
Guard Communications, Captain Graves has served 
as Commander, Naval Forces, Canadian Arctic 
from l 942 lo 1943, and Commander, fnternational 
Ice Patrol, from 1951 to 1954., as well as two previ
ous assignments in Coast Guard communications. 
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OMPONENTS TO SYSTEMS FROM 
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A DYNAMIC COMBINAT ION -

e MACK TRUCKS' MANUFACTURING FACILITIES 

e MAC K ELECTRONICS' SKILL ANO EXPERIENCE 

This closely coordinated leom of research and moss production is a 
vital force in today's electronic industry. Mack's d iversified 
electronic products ore o resu lt of imaginat ive, creative engineering coupled 
wi th unsurpassed research and manufacturing facilities. 

leaders in the industrial, military, medical and commercial markets 
turn to Mock Electronics to solve their problems in: 

• COMMUNICATIONS •RADAR • COMF'UTER COMF'ONENTS ANO SYSTEMS 
• CONTROLS • ULTRASONICS 
• F'RECISION TEST EOUIF'MENT • INSTRUMENTATION 
• RADIATION DETECTION EOUIF'MENT • AUTOMATION 

CARRIER F"£QUENCY VOLTMETER 
J WAVC ANALVZERI ULTRASONIC CENERATOR 

Wrile loday for new illustra ted comprehensive 
"Facilities and Products Brochure". 

AU~PORT TRAFFIC CONTROL 
MONITOR 

De led vGoogle 
9S 



utilized for both administrative and 
operational traffic with the primary 
attention being placed on operational 
communications. There exist many 
types of circuits, namely: teletype, 
all forms of radio, specialized VHF 
radio link, and specialized control 
circuits for aids to navigation, to 
cover the majority. All of these are 
integrated into a common system for 
the rapid handling of messages. 

COtUI Cuard Come• to 
Dorin'• Aid 

On the morning of 26 July 1956 
at 3:10 GMT, the SS A11drea Doria 
and MV Stockholm collided 19 miles 
from Nantucket Lightship. At 3:22 
GMT the Coast Guard Radio Station, 
New York at East Morie hes, Long 
l$land, alerted the East Coast Coast 
Guard SAR Control Net with the re· 
port that an auto·alarm signal was 
heard on !JOO kcs followed by the 
Stockholm's call sign "SEJT." This 
alerted all the Coast Guard rescue 
coordination centers (RCC) from 
Massachusetts to Louisiana. New 
York Radio followed this report with 
another which ·said "SOS SOS DE 
ICEH," indicating it was receiving a 
distress message from the SS Af!drea 
Dorw. 

Role of Communication• 

These messages were the first 
notice of one of the largest marine 
disasters in recent years. The RCC 
in New York assumed the task of co
ordinating all vessels, aircraft, and 
other services involved in the rescue. 
For the next eleven hours there was 
a series of messages from ship·tO· 
shore, ship-to-ship, and ship-to-plane 
involving Coast Guard, Navy and 
commercial forces. These messages 
were largely controlled by Coast 
Guard communications and were 

concerned with the involved opera
tion of rescuing personnel and at
tempting to save the SS Andrea 
Doria. News reports had the man on 
the street spellbound until the SS 
Andrea Dorw finally sank and the 
last reports of the rescue were re
ceived. The full story of the sinking 
and the gallant action of the crews 
of both the MV Stockholm and the 
SS Andrea Doria and all participat
ing units has been told in magazine 
articles, in commentaries on the 
radio and in presentations on televi
sion. 

Rapid A~tion Save1 LirJe1 

Another recent example in which 
the Coast Guard communications 
system played an active part is that 
of the collision in the Delaware River 
between the USNS Mi.ui.on San 
Francisco and the Liberian freighter 
SS Elna. Here again the distress 
messages were picked up on radio by 
Coast Guard shore radio stations, 
and again the search and rescue tele
type net was alerted. Then com
menced a period in which the vari· 
ous radio stations on the East Coast 
intercepted traffic between the ships 
involved and those in the adjacent 
area. The messages they heard were 
forwarded to the rescue coordination 
center1 thus giving full and complete 
knowledge of what was happening, 
permitting direction of Coast Guard 
forces into the correct area for res· 
cue, and allowing participation to the 
maximum extent possible. Such 
rapid action results in a saving of 
life and property not possible many 
years ago. During the year 1956, the 
U.S. Coast Guard in its many opera· 
tions saved 2511 lives and rescued 
property valued at $1,178,818,200. 
The total value of property saved has 
more than equalled the total money 
authorized and ex.pended for the 

The coordination of resc11•1 is tht miHi°" 
of the Rescue Coordinetion Center. Tll~ 
eontrollt r (Hcond from le~. see+.d) •l•rts 
end dispatches necen•ry Coast Gverd 
u,ereh end reicue air •nd wrfeet craft. He 
keeps pertieipating SAR planes and VHMb 

funy informed of t+ia siki•+ion as <t 
develops. 

Coast Guard during the same year. 
No monetary value can be put on life. 
and the 2511 lives that were san~d 
speak for themselves. 

Con1tant Preparedneu 

The Coast Guard communication~ 
system must always be prepared 1(\ 
meet obligations set forth for it b~ 
statute or practice and to anticipate 
any changes. At the present time an 
extensive guard is maintained ou 
2182 kcs, the international radio
telephone distress frequency. Thi; 
frequency is used for both callin~ 
and distress traffic. In addition to 
commercial vessels authorized to op
erate on this frequency, such as fish· 
ing vessels, there are approximate)~· 
44,000 non-commercial vessels 50 

equipped in the United States. Wben 
it is realized that there is a potential 
of 300,000 additional non-commer· 
cial users, it can be seen that serious 
interference could develop on thi~ 
frequency. Add to this the charac· 
teristics of the 2 Mes frequency 
which propagate it over a large area 
during the evening, causing a trans· 
mission in one area to interfere "·ith 
communications in another area. Ir 
should be readily apparent that com· 
munications on 2182 kcs could soon 
become untenable. To combat thi.• 
situation, the thinking has been to 
move much or the traffic of a short· 
range nature presently on 2182 k~ 
to the VHF-FM Maritime Mobile 
Band of 156.3 to 157.4 Mes. Thi> 
band contains a calling and safrt~ 
frequency of 156.8 Mes and se,·eral 
work.ing frequencies. Being a short· 
range frequency, it will allow man~· 
more persons to use it simultaneously 
without harmful interference than i~ 
presently possible with 2182 kc$. 
The Coast Guard is making VHF.FM 
installations in major U.S. ports for 
port security operations and for po~· 
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1st Guud Radio Station, Ent Morichas, 
• Yor•, played • vital role in the receipt 
cfosemirietion of disireu traffic in the 

ANDREA DORIA casualty. 

sible operation on the VHF-FM band 
as other users become more active. 

Scope o / Communicationt 

To bring into focus the scope of 
Coast Guard communications, several 
types of operational communications 
~;11 he elaborated on. The primary 
area of operational communications 
is that concerned with search and 
rescue. The illustrations previously 
given graphically portray how com
munications were used. Without the 
rapid means to alert people, to tell 
them where to go and what to do, 
the Coast Guard would be helpless 
to prevent the loss of lives and prop
erty. This same type of situation is 
repeated day after day in varying 
~egrees. Perhaps today it is the sav· 
1ng of a small plea.sure boat in the 
waters off Florida, or it might be the 
rescuing of personnel from a crashed 
military aircraft, and then again il 
may involve rescue of people from a 
memhant vessel afire at sea. 

Dramatic Reacuea 

A more detailed description of the 
search and rescue communication 
system of the Coast Guard follows. 
There are twelve primary ~md seven 
secondary radio stations located 
along the coasts of the United States. 
Each of these radio stations main· 
~ins an active 24-hour guard on the 
international distress frequency (500 
kcs) and ·the international radio
telephone distress frequency (2182 
kca). Along t.be coasts of the United 
Sllltes there are an additional ninety 
Coast Guard units that maintain a 
continuous radio watch on 2182 kcs. 
Within the Great Lakes area sixty
o.ne units are also maintaining a con· 
llnuous listening watch on 2182 kcs. 

!t is through this large number of 
un1ta guarding the important distress 
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frequencies that the Coast Guard is 
able to receive almost instantaneously 
the first cries for help that are sent 
by the mariner in distress. Immedi
ately upon receipt of distress infor
mation the rescue coordination cen
ters are alerted by a landline tele
type or telephone circuit. The rescue 
coordination center is the central 
command post within each Coast 
Guard district and has means at its 
fingertips for alerting all other serv· 
ices, both military and commercial, 
that are capable of providing sup· 
porting services in the way of direc· 
tion-finding, communications, air
craft, and vessels. A direct circuit is 
maintained with the Civil Aeronau
tics Administration (CAA) for the 
purpose of coordinating rescues in
volving aircraft. Upon evaluation of 
the information received, appropriate 
aid is dispatched to the unit in dis
tress. 

Compl.e" Syatema ln"olt1ed 

Operational communications with 
Ocean Station vessels closely follow 
search and rescue communications 
in importance. Under international 
agreements, the U.S. is required to 
man four Ocean Stations in the At· 
lantic and two in the Pacific. The 
Coast Guard operates the vessels 
which fulfill the U.S. requirements. 
Message traffic to and from the At
lantic stations is chiefly handled 
by the primary radio station at 
Washington, D. C. The primary 
radio stations at San Francisco, Cali
fornia and Honolulu, T.H., handle 
traffic for the Pacific stations. This 
traffic involves the passing of weather 
messages to and from the Ocean 
Stations and the Weather Bureau, 
and message relays by the ocean sta
tion vessels for merchant vessels and 
afrcraft that cannot deliver their 
traffic in any other way. While main-

taining two ship-to-shore circuits, the 
vessel is also guarding the interna
tional distress frequency (500 kcs) 
and the international survival craft 
frequency (either 8364 kcs or 2182 
kcs). For the handling of aircraft 
traffic the vessel guards 3023.5 kcs, 
121.5 Mes,, one other frequency in 
the VHF band and 243 Mes. A typi
cal communication situation while on 
station might involve passing posi
tion information to one or more air· 
craft using the VHF or UHF fre· 
quencies, and at the same time, 5end· 
ing or receiving weather traffic and 
relaying a message for a ship or one 
of the aircraft. The communication 
set-up ahoard these vessels must there
fore, of necessity, be complex. 

Methoda Being Studied 

Jn addition to the above require· 
ments, these vessels must be pre· 
pared to operate under the Navy. 
Here then we see a vessel which 
epitomizes the problem facing Coast 
Guard communications, namely that 
of being compatible with three dif · 
fcrent types of communication sys· 
terns. 

This brief dissertation on Coast 
Guard communications can only 
hope to skim the surface, but it is 
believed that some idea of the scope 
of the problem faced can be deduced 
from these few examples. Con~tant 
improvements and modifications are 
necessary to keep abreast of the ad
vances in the field of electronics. All 
phases of Coast Guard communica
tions are continually under study in 
order to obtain the maximum result 
from the equipment and personnel 
on hand and in order to keep com
munications prepared to assist in 
carrying out the duties assigned to 
the Coast Guard, whatever they may 
be. 

·· ·-·-
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modern press 
communications 

By Eustace Florance, Jr. 

A.MONC THE MANY SERVICES WHICH 
the U.S. Communications industry 
renders the American people, none is 
more important than the domestic 
and international tranamiMion of 
press material. In this day of grave 
U.S. responsibility in world affairs, 
when explosive events occur, even 
though they occur oceans away, we 
must know immediately. 

For the sake of national defense 
and for the sake of speedy and intel· 
ligent American action in world af· 
fairs, the news must get through. 
This article is a look at members of 
the U.S. Communications industry 
and at the ways in which, to keep 
Americans informed, they perform 
the vitally important job of transmit· 
ting domestic and international press. 

Major Communicaliona Sy•terru 

Probably the leading entity in the 
field of supplying international news 
channels which feed our newspapers, 
magazines and radio stations is Press 
Wireless, Inc., which has thirteen of. 
fices throughout the world and serves 
sixty-four countries for the purpose 
of international transmission. Other 
major communications eyeteme serv· 
ing this field are Western Union In· 
ternational Communications, R C A 
Communications, Mackay Radio and 
Telegraph Company and the Bell 
System. Tropical Radio Telegraph 
Co. serves between the U.S. and Cen· 
tral America. 
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Press Wireless, Jnc., came into 
existence thirty years ago when U.S. 
publishers decided they needed a sys· 
tern to handle press material only. 
Ite purpose is to insure low rates and 
speedy transmission. 

PREWI, as it is known in the com· 
munications world, provides transmit· 
ting and receiving facilities for the 
handling of radio-printer, radio fac· 
simile, radio telegraph, radio photo 
and broadcast operations. It handles 
close to a million words a day, about 
seventy percent of all press traffic to 
and from the United States. 

The services of PREWI center 
around radio transmitters and receiv
ers on the East and West Coasts of 
this country. Thirty-five transmitters 
at Hicksville, N.Y., and ten at Bel· 
mont, Calif., beam press messages 
overseas with power ranging from 
two and one-half to fifty kilowatts. 
Large receiving stations at Baldwin, 
N.Y., and Napa, Calif., pick up Press 
Wireless foreign signals and distrib
ute the new material to American 
publications. A new Eastern trans· 
mission center is planned at Center· 
each, N.Y., which will occupy five 
hundred acres and cost $750,000. 

Rapid Meuage Tratumi .. ion 

The larger press services have what 
might be termed leased wire service 
in the operation of two-way radio or 
cable circuits between the United 

States, Europe and the Far East. 
They can transmit a message in a 
matter of minutes and receive replie:.< 
just as quickly. Their operations art 
from their own offices without any 
manual relays to slow down the traf· 
fie. 

Press Wireless also performs ex· 
tensive information transmission sen'
ices by voice and radioteletype for 
the United Nations, Voice of Amer· 
ica, Radio Free Europe and other 
similar agencies in Europe, Latin 
America and the Far East. 

Radio Relay Syatem 

An important installation in the 
Press Wireless system is the radio 
relay station in Montevideo, Uru· 
guay, which provides reliable inter· 
national service during reourrin~ 
cycles of atmospheric disturbance. 
Since North-South signals are sub· 
ject to much less disturbance from 
"sun-spots'' than East-West signal!', 
messages relayed from New York 
through Montevideo to London often 
receive better than those sent direct· 
ly, even though the distance is much 
greater. 

Press Wireless during World War 
11 served the press correspondents 
with mobile radio communication 
unite in the combat area. Four days 
after D-Day, Press Wireless began 
operation of the first mobile unit in 
the field and no other communica· 
tions system of any Allied Nation 
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urnished th.is service until some time 
lier. 

Se"1ice to the V. N. 

Another organization important in 
he transmission of world news is, 
f course, Western Union lnterna· 
ional Communications. Western Un
on transatlantic cables, their word 
apacity greatly increased by the use 
l submerged cable repeaters, pro· 
ide vital service in the handling of 
nternational press, especially when 
big" stories break. 

In the United Nations Building in 
-Jew York, Western Union maintains 
tn office which is for the use of mem· 
iers of the press and United Nations 
1ersonnel only. Last November, when 
he clouds of war hung over the 
Norld, while the General Assembly 
A'orked late into the night to restore 
:ieace in the Middle East, through 
1he United Nations office of Western 
l'nion alone, newsmen dispatched a 
million words of telegraph and cable 
c~py to all parts of the world. 

But it is in the field of domestic 
press that Western Union's partner
ship with the Fourth Estate is most 
pronounced. A 24,000 mile nation· 
wide press-wire network for the ex
clusive handling of news stories is 
Western Union's contribution in this 
partnership. 

With key centers in New York, 
Chicago and San Francisco, the 
Western lJnion press-wire covers the 
entire country through thirty-three 
major news telegraph points. It has 
more than tripled the speed of form· 
er method.s of news transmission 
stories travelling from origin to 
destination in an average of fifteen 
minutes. Nearly all newspapers in 
t~e U.S. are equipped with Western 
l nion direct wires and page printers 
automatically receiving news stories 
!tom their bureaus and correspond· 
ents in this country and abroad. Mil· 
lions of news words daily are handled 
over the Western Union system with 
no man u a 1 retra.nsmission from 
origin to destination. 

Telegraph Througlaout the 
World 

One Western Union new institu· 
lion which cannot go unmentioned is 
Carroll S. Linkins, Western Union's 
"~ite House man." In gratitude for 
his years of service to them, White 
Rouse correspondents have named 
after him the railroad car in which 
they travel on Presidential campaigns. 

RCA Communications, Inc., has 
performed many notable services for 
the'Press in the field of international 
radio broadcasting. As part of its 
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regular operations, RCA Communica
t ions provides press telegraph service 
to all parts of the globe. Its particular 
contribution to worldwide news cov· 
erage has been most pronounced 
when stories have broken in out-of· 
the-way placea. 

Typical Accompluhmen&a 

Typical of the accomplishment.a of 
RCA in this area were the mobile 
radio stations which saw service in 
the ETO during World War II. Us· 
ing high frequency transmitters and 
receivers installed in vans, these mo
bile stations, keeping up with the 
Allied advance, provided correspond
ents with a means of filing their dis· 
patches to the United States when 
cable heads and land line facilities 
in the battle area were destroyed. 

Another service to the press, in 
which RCA has excelled, is the recep· 
tion and processing of radiophotos.. 
RCA maintains facilities for receiving 
press radiophotos from more than 
forty foreign countries. In 1954 RCA 
fed radiophotos of the coronation of 
Queen Elizabeth to NBC-TV for na· 
tionwide broadcasting in this country 
less than nine minutes after the pie· 
tures were taken in London. 

Pre••cml• <her the Globe 

Despite its corporate relationship 
with the National Broadcasting Com· 
pany, RCA Communications provides 
all broadcasters with international 
program facilities, and more than 
seventy-five percent of all overseas 
programs heard in the United States 
are received by RCA. The RCA trans
mitting and receiving facilities for 
transatlantic communications are at 
the eastern end of Long Island. Serv. 
ice to the Pacific area is provided 
through a terminal at San Francisco. 

The Mackay service, used by Press 
Associations, J" resscasts" to more 
than a hundr places on all con· 
tinenls, transmitting well in excess 
of a quarter million words a day. 
The Press Associations directly key 
Mackay's transmitters located at New 
York, San Francisco and Tangier, 
Morocco; the later being an import· 
ant automatic relay station. Charges 
are established on a transmitter-hour 
basis. 

Many points receive the same copy 
-especially edited for their partic· 
ular area and in the language re· 
quired. Considering wide area azi~ 
muthal and path length differences, 
two and sometimes three different 
frequencies are keyed simultaneously. 
In other cases, and in the interest 
of conserving radio frequency spec
trum, two or three transmitters are 

keyed simultaneously on the same 
frequency. 

Mackay's presscast service is a 
''blind transmission" service. The 
receivers are often unattended and 
out of reach oi technical personnel. 
This, notwithstanding, an analysis of 
results in one service showed that all 
receiving points produced an aggre
gate net yield of ninety-five percent 
useable copy. One client used Mac· 
kay•s transmissions for "radiotele· 
typewriter" service, automatically to 
set type ready for publication. 

During World War II, Mackay 
established a press station at Algiers, 
and in addition, using mobile radio 
equipment, provided direct press 
service to New York for war cor· 
resrondents attached to General Pat· 
ton s U.S. 3rd Army and other ETO 
units. 

Tran.1atlanlic Cable 

The facilities of the Bell Telephone 
System serve some 11,000 press out
lets in this country. The principal 
users are the major Press Associa
tions. Bell Companies lease teletype 
lines and station equipment to these 
organizations as well as circuits for 
the transmission of photos. 

The telephone itaelf, of course, is 
an important method of transmission 
for foreign press material. ln most 
countries and territories--well over 
a hundred of them- telephone trans
mi88ion is by radio. 

But to Great Britain and eight 
other countries on the Continent, 
press voice transmission is often over 
the new transatlantic cable. British 
newspapers, in particular, make f1;reat 
use of the c.able, daily dispatching 
stories from New York. 

Communicatioiu Serve• the Pren 

The new cable to Alaska which 
runs along the Pacific Coast has en
couraged press usage. A valuable aid 
to press coverage will be the new 
cable to Hawaii which is soon to 
come. 

Millions of words carr ied daily
that is the service the communica· 
tions industry performs for the press. 
Using cable and radio in all their 
forms, the U.S. communications sys
tems provide the press with direct 
service from its own offices to keep 
the news flowing, both domestic and 
overseas. 

In these days of uncertainty in 
world affairs, it is paramount that 
the word is passed. Serving the press. 
the communications industry is leav. 
ing no stone unturned to see that the 
fun<;tion is accomplished. 
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Hi1h-gain corner-reflector antenna, desiped, installed and test-operated by PACE for We~tern Electric Company, under subcontract for DEW-Line ~oject. 

PAGE Communications Engineers, 
Inc. welcomes the members and 
~uests of the Armed Forces Com
munications & Electronics Associa
tion to this significant gathering, 
and cordially invites you to meet 
with members of our organization 
while you are attending the 
AFCEA convention. Our work is 
internationally known and of in
creasing interest and significance. 
During the past seven years as 
pioneers in the design, construc
tion, testing and operation of scat
ter and other advanced radio com
munications systems, PAGE has 

Stop by end visit us •t Booth #96 or 

write for further details to: 
Mr. J. P. Seines 

played responsible and challenging 
roles in the building of multi-mil
lion dollar telecommunications net
works. 

Members of our organization are 
working closely with representa
tives of the U. S. and foreign gov
ernments and industries in the de
velopment of such systems. Chal
lenging assignments take our engi
neers to many corners of the globe. 

Due to the increased demand for 
PAGE-designed, installed, tested 
and operated systems, we now offer 
a few exceptionally interesting 

positions in our Washington, D. C. 
office as well as overseas. 
Engineers who elect to locate in 
the Washington, D. C. area will 
find it offers outstanding educa
tional, cultural and recreational 
facilities. As a center of Govern
ment-sponsored enginering and re
search laboratories, it is particu
larly attractive to the engineer in
tent upon p u rs u in g advanced 
studies. Urban and suburban hous
ing is readily available in all price 
ranges and easily accessible to 
PAGE 's main offices in the heart 
of downtown Washington. 

PAGE COMMUNICATIONS ENGINEERS, INC. 
710 FOURTEENTH STREET N.W., WASHINGTON 5, D. C. 

l11nch Offices: Seattle, Manila, P. I., Oxfwdshlrt, E111l111d. Affiliates: RixOft ElectrOftics, Inc., Pa1•. CreutJ:, Steel IT Waldscllmitt, hie. 
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Electronics & 
Communications 
Engineers: 

Si1ty· foot puaboloidal-reflector antenna, typical of thoM 

tttted and operated by PACE for Lincoln uboratory, M.1.T. 

PAGE HAS DESIGNED AND CONSTRUCTED 

9 , 0 0 0 M I L E S of scatter 
communication circuits since 1951 

Page has worlced with Lincoln Laboratory, M. I. T., the National Bureau ol Standards, and 
tlte Western Electric Company in the development, or installation and operation, ol 10,000 
additional miles ol scatter communications circuits. Current contracts call lor 78,000 miles 
ol new circuits. A pioneer ellort unmatched by any other organization. 
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Bell l Howell Miuile Scoring Pod with coYer remond to permit 
remonl and loading of m four 16mm high1pe•d motion picture 

camer•L 

photoprogress 
by FRANK SMITH 
PHOTO EDITOR 
SIGNAL 

M~88ile-Scoring Camera Pod 
Something new in photographic instrumentation is a 

new missile-scoring camera .. pod" for determining bow 
and why a guided missile hits or misses its aerial target 
It is being manufactured by Bell & Howell, 7100 McCor
mick Road, Chicago 4..5, Ill. under U. S. Navy contract. 

Since missile and target both fly at velocities approach
ing the speed of sound and at altitudes far beyond the 
range of human vision, a remotely controlled system of 
recording data is a vital tool in evaluating missile accu
racy. The new Bell & Howell scoring system furnishes 
this data on motion picture film. 

Mounted on the wing-tips of a drone target, each 
missile-scoring pod contains four 16mm high-speed Bell 
& Howell motion picture cameras, electrically operated. 
The eight cameraa-four to a pod, with one pod on each 
wing tip--are mounted to give complete spherical cover
age of a missile's flight as it nears the moving target. 
The cameras are so aimed that the approaching missile 
is always covered by no fewer than two cameras. As it 
passes out of the viewing field of two cameras, it auto
matically enters the field of two more. An important 
new feature of this scoring system is its economy factor 
of up to 300 percent. The 200-foot film capacity of each 
Bell & Howell camera is sufficient to cover as many as 
four missile passes at the moving target, with 10-second 
remotely controlled motion picture ' 'bursts." 

Actual scoring of miesile behavior is done by assessing 
the film records against suitable grid coordinate charts. 
Data thus obtained show the missile trajectory, miss
distances, and other functional characteristics. 

The cameras are watertight, interchangeable, and 
fitted with 142-degree wide angle lenses. Operating speed 
is 200 fps, exposure time 1/600 second per frame of film. 

If there is a direct hit, the camera pods are jettisoned 
without damage by means of an explosive bolt or "squib.'' 
Once free of the drone, the pods are lowered to earth 
by means of self-contained 16-foot parachutes. 

Access doors permit reloading or replacement of 
cameras without removing the pods from the wing·tips of 
the drone. Streamlined design and aluminum "skin" are 
among the pods structural features. Each pod weighs 
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approximately 90 lbs. ready for use, the separate dront 
mounted electrical control gear weighing around 35 I~ 

The cameras are designed for operation between 5,00 
and 50,000 feet , at velocities up to mach 0.95. 

A New Fast Extreme Wi_de--Angle Lens for 
Photographic Instrumentation 

A new development in the way of fast extreme wide 
angle lenses for photographic instrumentation has beet 
announced by Traid Corp., Encino, Calif, 

Named the Traid 720, the .new lens is claimed to be 
the mo!lt compact 3.45mm f/1.5 wide-angle lens that ii 
available in the photographic instrumentation field. The 
lens covers an area 160 degrees both borizontallr and 
vertically and is available either in a Gun Camera 
(GSAP) or "C" mount. 

Still Picture Cameras, Wide Ang.le and Otherwi!t 

Those of our readers who are interested in ultra-wide 
angle photography will doubtless be pleased to kno~· 
some of the details about the new whole Sky Cloud 
Camera developed by Dr. William S. von Arx of the 
Woods Hole Oceanographic Institution, Woods Hole. 
Mass., which photographs the entire sky, the horizon 
and the earth's surface 30 degrees below the horizon. 

The field compressor is a parabolic mirror 16-incht'!' 
in diameter, 3.75 inches focal length mounted with the 
vertex upward. A modified Kodak-100 16mm time-lap<!f 
camera is cycled at the rate of once each minute and 
mounted 36 inches above the field compressor mirror. 
The camera requires winding once each day but is tri1· 
gered automatically by a six-volt timing motor. The 
motor is turned on bv the lip:ht of the sunrise, and 5hUlf 

off automatically at dusk. Film consumption (color) i< 
about 100 feet / week. Surrounding the field compres.<0r 
mirror are various instruments such as a clock, cof!lP~· 
aneroid barometer, anemometer dial, dry bulb thern1om
eter and wet bulb anemometer, which show the varioU.' 
data on the film at the time of exposuTe. 

Another newcomer to the wide angle camera field i! 
the all-metal Panoram 120 still picture camera of Bur~e 
& James, Inc .. 321 S. Waba.sh Ave., Chicago 4, Ill. 
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Custom built of aluminum, the camera is much lighter 
i weight than other wide view cameras and is available 
l two models. Specifications of the Panoram 120 Mark 
Camera are a s follows: 

Four exposures, 2%" x 7" on one roll of stand
ard 120 film. 

Single speed louver type shutter- 1/ 100 sec. 
only. 

Five-inch (5") Ross lens, fixed focus. 
Extreme wide angle view. 
Wire frame finder, ground glass back. 
Weight 9 lbs. 
Dimensions 4%" high x 10 .. wide x 8% • deep. 
Detachable ground glass back and two detach· 

able magazines included. 
Double bubble level. 
Price o f the Mark 1 is $169.50. The Panoram 120 

Mark lJ is the same as the Mark I but in addi-
tio n has focus ing mount and X Flash Syn
chronization. Price of the Mark II is Sl99.50. 

ferraio Scanning System for Electronic 
?hotogrammetry 

A new and revolutionary system which scans the 
rround photoelectrically and automatically producing a 
;orrected orthographic photomap is descr ibed in an 
illustrated technical paper by Ross E. Williams and Paul 
Rosenberg in the Dec. 1956 issue of " Photogrammetric 
tn~n~ring" (pp. 823-830). . 

The system described is unique in that no photographic 
processes are used to gather the terrain information. 
In operation, the varying light intensities which are 
gathered by the aircraft scanning components are con· 
verted to video signals by photomultiplier tubes and stored 
in magnetic tape, which takes the place of photographic 
film in conventional mapping. 

After the si~nals are stored in the tape, it may be re-run 
and the signals are automatically oriented. The signals 
may then be u~d to print a corrected photomap, carve 
a relief model or produce a map manuscript. 

The authors state that the principal advantages of the 
syslem as presently conceived are: the mapping operation 
can be conducted at high speed; operation of the sys· 
lem is automatic except for the photo interpretation part ; 
the system is operable, under some conditions at lower 
bets of irround illumination than in conventional aerial 
photography; photographic processes are not used and 
the svstem is not affected by radioactivity; the size and 
wei~ht of the aerial components, including the magnetic 
tape. are practical for aerial aircraft installation. 

Kodak New Retina Single-Lens Reflex Camera 

A new 35mm camera, that extends the Kodak Retina 
line of miniature cameras into the automatic single-lens 
reflex field, has been announced by the Eastman Kodak 
Co .. Rochester, N. Y. 

The camera, which is tentativelv scheduled to be 
available in the Fall of 1957, provides true single-lens 
reRex viewing with 24 x 36mm ground glass as well as 
ran~e finder focusing. 

A penta prism-type view tinder, combined with an 
extra.fine grained ground glass., permits the photographer 
t~ sight and focus directlv through the 50mm £/ 2 Retina 
Xenon C lens or through wide-angle or telephoto lenses, 
ei·en when supplemented bv close-up attachments. The 
view finder shows exactly what will be recorded on film, 
parallax-free, correct from left to right and in full nega· 
th·,. size. 

The camera is eq uipped with Synchro-Compur Shutter 
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with internally linked exposure value setting, pre-set 
automatic diaphragm and self-timer. It is full y flash 
synchronized for X and M type light sources with safety· 
lock setting lever. Shutter speeds range from 1/500 
second to "B." The tentative ljst price of the camera is 
S220.00. 

Xeroradiograpby 

Although the word xeroradiography is rather long 
and formidable, the process fortunately is not. 1£ any
thing it is a simplification and means merely the adapta· 
lion of the now well-known 1terography process to x-ray 
work. 

With the commercial introduction of xeroradiography, 
quality control on an economical. production-line basis 
is possible. n.ere are three methods of uti1izing this new 
tool: ( 1) the image can be viewed directly on the original 
plate, (2) a film record can be made by photographing 
the plate, (3) a permanent paper "print" can be made 
directly from the plate. All three methods are fast and 
permit corrective measures before a large number of 
defective parts have been processed. 

The plates are reusable indefinitely and cost less than 
half that of conventional film. No darkroom is required 
and all operations are performed in the light. No solu· 
lions, liquid chemicals, tanks, plumbing, etc., are re· 
quired since the process is entirely dry. 

In operation, an a luminum plate, coated with photo· 
sensitive selenium, receives a positive charge which i.s 
lost when exposed to x-rays. The x-rays penetrate the 
specimen as in conventional radiography . The charge 
on the plate " leaks'' away proportionally to the degree of 
x-radiation. A negatively charged powder adheres to a 
positively charged area. Density of the powder varies 
with amount of charge. The image can then be viewed 
directly, copied on film or transferred to paper. A print 
can be made by pressing a special paper on a plate by 
rollers. Powder from the plate is transferred, giving a 
positive image which is fixed permanently by applying 
heat. The plate then may be cleaned for reuse. 

The X-ray Dept., General Electric Co., Milwaukee 1, 
Wisc., are manufacturers of this equipment from whom 
additional information may be obtained. 

New De~elopment& in l6mm Motion Picture 
Camera Equipments 

Enthusiasts of underwater photography will doubtless 
be pleased to learn of a new Bolex underwater camera 
available Crom Paillard Products, 100 Sixth Ave., New 
York 13, N. Y. 

Designed to bold any Bole1t H-16 16mm motion pic· 
ture camera, the case is operable at depths down to 330 
£eet. The camera can be completely operated from the 
outside while under water since all essential controls are 
provided for, including winding, diaphragm setting, and 
shutter release. The footage counter is visible from the 
outside. Viewing is done through a parallax corrected 
gunsight located on the side of the case. 

The shutter release can be locked to prevent accidental 
operation of the camera. Provision is made for a retain. 
ing strap on both handles and a lighting unit on the 
bottom of the ca!!e. The case is supplied with a filter to 
increase the picture contrast in black.and-white filming. 

The ca!e is calibrated for any Kem Paillard wide 
angle lens-Switar lOmm f/ 1.6, Swilar 16mm f/ 1.8 and 
Yvar 16mm f/ 2.8. The Switar lOmm is especially recom· 
mended for underwater filming because of the high speed 
and wide field of view. The case is not calibrated for 
other make lenses. Retail price of the Bolex Underwater 

(Continued on pa1e 105) 
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Newm&U 
Vari-Sweep 

MODEL IF 
CAT. NO. 866 

A Complete Alig1HDent 
Instrument 4-120 me 

Sweeping Oscillator • Calibrated Variable-Frequency Oscillator 
Fixed Crystal-Controlled Mart<ers 

'The PA RI-SWEEP MODEL. IF retains the advantages of Lhe stand· 
ard f1xc<l ·band alignment unit and adds features which make it a 
flexible, "universal" laboratory instrument. 

1. It providea for contin110111ly variable center fraquency from 
4-120 111c with a direct readin9, individually calibrvted 
frequency dial. 

2 . It providet for conti11uo111ly variable sweep width1 from 
kilocycle• up to a1 11111ch at 40 111c. 

3. tt providet a contlnuoutly variable freq11e11cy marker from 
2 to 135 111c, with a 1eparate dirttt readin9, individually 
calibrated freque11cy dial. Thi1 i1 a pip type 111artler com
bined with the 1weepin1 oscillator output within the unit. 
No external coupli119 it required. 

DESCRIPTION 
The sweeping oscillator is an all electronic unit, utilizing variable 
permeability techniques and operate!l throughout on fundamental 
frequency. It provides frequency sweeps, which are flat, wide and 
linear, and generates enough output voltage (LO volt nns into 
70 ohms or 50 ohms) to permit the testing of lossy networks with· 
out the use of additional amplifiers. The usual errors introduced 
by broad-band amplifiers can thus be eliminated. The high output 
also permits the use of adequate padding in applications requiring 
the feeding of two or more paths. The RF output over the entire 
range is held constant by a fast acting AGC circuit, maintaining 
flatness within ± 0.5 db over widest sweep and over tuning range. 

The sweeping oscillator covers the band in six, switched, over· 
lapping bands with a direct reading, individually C.1librated fre
quency dial 

For frequencies below 50 me, the sweep width is continuously 
variable to at least 603 of t he center frequency; above 50 me, the 
maximum width is at least 30 me. 

To eliminate the necessity for phasing adjustments, a linear 
sawtooth \'ollage, synchronized with the sweeping output, is pro· 
vided as a horizontal deBcction voltage for the scope. The repetition 
rate of the sweep may be locked to the nominal 60 cps line voltage; 
or, for hum detection and other tesls, varied around this frequency. 
To insure an accurate, z.ero voltage reference line on the 11a>pe, 
the sweeping output is blanked during the scope retrace period. 
The crystal marker circuits utilize quartz crystal filters in produc· 
ing sharp, stable, pulse-type markers accurate to wirhin ± 0.053 
which are fed 5eparatcly to the scope. The markers are completely 

isolated from the RF circuits under test and will ap~ar on tr. 
and on sharp slopes and sltirts. Up to eleven markers ma! 
selected, usable one al a time or in combination. 

The variable marker is generated by a ~arate cw· ~Ila~ 
which operates at fundamental frequency and rovers the ru 
from 2 lo 1~5 me in six overlapping bands. A separate indi\"idw 
calibrated, direct reading £:requency dial is accunue to ± I "(. 1 
variable marker is a "birdie pip" type of marker ea.~ily distingui 
able from the ftxed pulse-type marks. It is available at the g 

panel terminals as the fixed markers. A separate level comrol 
provided for adjusting the size of the variable marker. All coupll 
is provided within the unit, the variable marker is complcr 
isolated from the RF circuits under test. 

SPECIFICATIONS 
FREQUENCY RANGE: 4 to 120 me, center frequency in six ovetli 

ping bends. Fundamental frequency. Direct rHding freq11ency & 
SWEEP WIDTH: Continuously v.,iable to mulm11m of et leerl JO 1 

{ebove 50 me) or 60% of center frequency below SO me. 
SWEEP RATE: Variable around 60 cps. Loc\s to fine frequen~. 

llF OUTPUT: 1.0 volt rms into nominal 70 ohms. Output held consh 
to within ± 0.5 db over widest swHp and over tuning r•nge 
AGC circuit. 

ATTENUATORS: Switched 20 db, I 0 db, end l db plus eontinuoor 
variable 6 db. 

ZERO REFERENCE: A true, nro reference line i1 produced on t 
oscillo, cope during d isplay retrace time. 

SWEEP OUTPUT: Regular sawtooth 1ynchroniied with sweeping OSt 
lator. Amplitude approx. 7.0 volts peak. 

FIXED MARKERS: Up to eleven, pulse-type, crystal-contTolled INI 

e" at cultomer specified frequencies. Accurate to ± O.OS %. 
VARIABLE MARKER: "Birdie pip" marker continuou1fy vuiable Ire 

2 to 135 me in six switched overlapping ba"d" Direct reading It 
quency dial accurate to within ± I .03. 

MARKER AMPLITUDE: Continuously variable from zero to epprt 
5.0 volts-. 

POWER SUPPLY: Input approx. 180 watts, I 17 volh (±10%). 9 
60 cps AC. ElecfTonically regulated. 

DIMENSIONS: IOV2" x 19" rack panel. 12"' depth. Suitable for rll 
mounting. Supplied with eabine..__llY2" ll 20'' ll IS". 

WEIGHT: Approximately 50 lbs. 

PRICE: $950.00 f.o.b. Pine Brook, N. J., incli.tc:l lng cabinet end full cd' 
plement of crystal m.,kers. 

For literahlre and complete details regarding other Kay in1trumenh, write: 

--------•KAY ELECIAIC COMPANY------• 
Dept. S-5, 14 Maple Avenue, Pine Brook, N. J., CAidweii 6-4000 

S.. 111 ot tit• Arfflff Fore•• c-11111nlceti0fl1 & f1ectl'Oflic1 Co11Y•ntio1t, Moy 20-22, Wo1llinfto1t, 0. C., lootlt 46 



e, complete with filter, two diaphragm setting rings 
I two wrenches1 is $600.00. 
rhe other new Bolex item is the H·l6 16mm Reflex 
•lion Picture Camera. The outstanding feature of this 
nera is the reflex system which malres possible viewing 
I focusing through the taking lens before and during 
•oting. The photographer need only look through 
eye level view finder to frame his picture, and press 
starting button to film. The reflex feature allows the 

st accurate alignment possible at all distances, with 
lenses, and is especially valuable for titling, special 

:cts, extreme close up cinematography, microcinema· 
Taphy, and absolute framing for all shots. 
rhe image is picked up behind the Jens in front of the 
tiler by a semi-reflecting prism, and can then be viewed 
ht side up and six times enlarged from behind the 
nera through the eye level focus. The eye level focus 
equipped with an adjustment for various eyesights. 
e camera also comes equipped with the standard 
tarneter view finder for use in those cases where an 
:ical view finder might be more desirable. 
The Bolex H-16 Reflex, in addition, is equipped with 
the valuable features of the other H-16 models, such 
filter slot, automatic threading, full 100 foot rewind, 
gistrator Claw, frame counter, visible and audible 
>tage counter, etc. Price of the camera with 25 mm 
:itar f/ 1.4 lens is 8535.00. 
Another camera item which is sure to attract a great 
al of attention is the new all-purpose instrumentation 
mera of the Traid Corp., Encino, Calif. Designated 
the Traid TN-9 the camera is a modiiication and 

aptation of the standard CSAP BelJ & Howell N-9 
mera. Three basic designs are offered: the TN-9, standard 
strurnentation design ; TN-9A, automatic exposure oon
al design, and TN-98, pulse operated interval design. 
ptional features available on these cameras include: 
ilomatic exposure control, strip or streak operation, 
inversion to slow speeds of 12, 24 and 48 fps, conver
on to a single high speed of 100 fps, conversion for 
te under loads to 100 g's, and conversion for use in 
:ope recording. Timing system, event timer, view finder 
nd correlation output pulse installation are also avail
ble. 
Accessories now being offered include: 100 ft. and 50 

~ magazines, full range of "C" and GSAP mount lenses, 
pedal camera mounts, boresights, remote controls and 
olor film as well as black and white. 
. Another outstanding new arrival in the 16mm motion 
icture camera field is the spool-loading 240 series cam
ras of Bell & Howell, 7100 McCormick Road, Chicago 
.5. Ill. 

The new cameras are available in single.lens and two· 
md three.Jens turret versions and feature automatic 
ilm.threading mechanism; a constant·speed easy wind
~g motor producing a long 32.foot spring ruo; 100-foot 
1hn capacity; single-frame; continuous-run lock; and· 
1 versatile range of camera speeds including 8, 16, 24, 
12 and 48 fps. The camera is of die-cast aluminum con· 
ltruction and is equipped with an adjustable leather 
hand·st~ap for steadying the camera during filming. The 
mo!or is wound by means of an easy.winding crank 
:hich folds back out of the way between windings. The 
.~~ator-type" spring affords constant speed throughout 
= 32.foot run. The "zoom" view finder on the 240A 
8~ the 240T models is instantly adjustable to indicate 
} e exact fields covered by lenses having focal lengths 

6
t
1
om 20mm (about 5/ 4 inch) to 4 inches. Various lenses, 
lets and acces8ories are available. 
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The Bole• U11derweter Camera Ce&e. 

New Paxar i\erial ReconnaisBance and 
Spotting Lena 

A new aerial reconnaissance and spotting lens, desig· 
nated the Paxar, has been announced by the Pacific 
Optical Corp., 120 South Glasgow Ave., Inglewood 1, 
Calif. The new lens has a focal length of 24" and a 
relative aperture of f/ 4. The lens is magnesium ftuoride 
coated and is a S·element design conforming to Type I 
MIL-Std-150. The lens covers a format of 9" x 9" and 
the optical elements are manufactured with Grade A 
American optical glass. The mount is cast aluminum 
alloy and the weight of the lens is 201h lhs. 

The World's Featest Film8l In Both Color and 
Black-and· White 

A new and exciting development in the world of color 
photography has just been announced by Ansco, Bing
hamton, N. Y. The new color film, called Super Ansco
chrome, is so color sensitive that it can be used to make 
color snapshots by the light of an ordinary 40-watt fiuores· 
cent tube or by the daylight from ao open window. 

Super Anscochrome has an ASA Index of 100 with 
normal processing. This speed may be doubled to 200 
by increasing the developing time. 

The basic exposure for Super Anscochrome is 1/ 500 
second at f/ 6.3 as contrasted to 1/ 50 second at f/6.3 for 
conventional-type color film. 

The extreme speed of the new film will, according to a 
representative of the company, make it easy to take foll 
color pictures of subjects under conditions where color 
photography has previously been impossible. 

With Super Anscocbrome Color Film, photographers 
will be able to use shutter speeds as high as 1/500 and 
1/1000 second to stop movement in even the most rapidly 
moving subjects. Good pictures will also be possible 
in extremely unfavorable lighting-even in the rain, if 
the photographer wishes. 

(ConlW~d on p111e 108) 
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Air-supported 
fa bric antenna provides 
front-line support in minutes 
One hundred and twenty minutes after the site is selected, high-power radar using a new, ex
tremely portable antenna can be scanning the skies. This revolutionary, lightweight antenna has 
been developed by Westinghouse Electronics Division for the Rome Air Development Center. 

The Para balloon® antenna is blown up like a balloon! It maintains its shape with only slightly 
more than atmospheric pressure. Two fiberglass paraboloids--one of which is coated with vapor
i7A:•d aluminum-are zipped together to form the 30-foot antenna. In comparison with equivalent 
conventional antennas, the Paraballoon has shown weight advantages as much as 10 to 1. 

The antenna retains its accurate contour no matter how many times it is erected and 
cliRmantled, so no contour checking is required in the field. 

Major General Stuart P. Wright, Commander of Rome Air Development Center states: 
"This outstanding development is a major break-through in the design of ground electronics 
equipment. The air-inflated Paraballoon antenna is the key to a large and truly mobile radar 
set. It is now possible to employ high-power radars in tactical situations and locations where 
t.ime and transportability are of utmost importance.' ' 

Design and development of advanced electronic equipment are only part of the service 
available to you from Westinghouse. For complete information about Westinghouse capacity 
to produce tomorrow's electronic equipment t.oday, contact your Westinghouse sales engineer 
c>r write: Westinghouse Electric Corporation, Electronics Division, Friendship International 
Airport, Baltimore, Maryland. J-02306 

YOU CA~ BE SURE ... IF ITS ""\Vestinghouse 

''-' 1'<!111 thun onn hour, thi» 
i;.iall crllll' can IUQl(lmhte I hn 
·~oluliQllary t •ur8bn1Joou 
n~.llJI" from thns~ ftw pnrtA. 

'Tho:t will p!J.tw the Lritxid 
~i:ll) oo the ~unrl. 

Here, the crew has assem
bled the antenna tripod. 
With a block and tackle at
tached to theradome crown 
piece, they are positioning 
the antenna bue. 

The paraboloids are zipped 
toa two-ply neoprene-nylon 
tu be. Thia tu be forms a stiff 
arch-the main structural 
member of the balloon
whicb bolds the infiated an-
tenna in position. 

The 30-foot antenna shown 
here. ready for operation, 
weighs only 1690 pounds 
complete with ita baee and 
tripod. It will rotate at 6rpm 
driven by a ~-hp motor. 



Initially, the new Super Anscochrome will be supplied 
in daylight type only, first in 120 size rolls and later in 
20 exposure 35mm magazines. 

Not to be outdone, at least in the black-and-white field, 
Eastman Kodak Co. has just announced the fastest film 
of all- their new Kodak Royal X-Pan. Designed for use 
by press, commercial and industrial photographers, the 
new film is panchromatic, Type B (high green, low red). 
The manufacturers state that the film is four times faster 
than Kodak Royal X-Pan when both are given equal 
development. When development o{ the new film is 
forced, even higher ASA ratings may be used as a basis 
for the new film's exposure. Ratings as high as ASA 
8,000 have produced easily printable negatives. 

The new film is the result of recent discoveries made 
by Kodak scientists working on emulsion research. 

The grain size is said to he somewhat coarser than in 
Royal Pan but is finer than would be expected for such a 
large speed increase. Enlargements up to five or six 
diameters do not show excessive graininess. 

Recommended development is in DK-60a, 6 to 10 min
utes at 68 degrees Fahr. 

Kodak Royal X-Pan Film is available in sizes 21A x 
3Y4, 314 x 4~, 4 x 5, 5 x 7 and 8 x 10 in 25-sbeet 
packages. 

With this array of fast films the photographer will cer
tainly be well equipped to get more and more of those 
" impossible'' shots due to poor lighting conditions and 
other factors. 

Electronic Photography 

An electronic system that takes, transmits and prints 
color pictures in seconds was predicted by Dr. Irving 
Wolff, Vice-President, Research, of Radio Corp. of 
America, speaking before a recent meeting of the Boston 
section of the American Institute of Electrical Engineers. 

The system would consist of a high-speed chain using 
television pickup, tape recording and Electrofax Printing 
Process, and would provide permanent prints of pictures 
taken less than five seconds earlier at points thousands of 
miles away. 

Dr. Wolff pointed out that techniques now exist for 
performing all steps in the photographic process by in· 
stantaneous electronic means "from exposure to final 
print, and including the means for storing images in 
electrical form on magnetic tape." 

With 11uch a system, a newsworthy event in New Or· 
leans, San Francisco, Chicago or another city might be 
viewed by a portable television unit carried by a single 
newsman. The image would be transmitted instantane· 
ously from the portable unit to a nearby relay point for 
transmission over a closed circuit or network facilities to 
New York or Boston, where the image could be recorded 
electronically on magnetic tape as it arrived. The tape 
recording could provide a motion picture record for in
stant viewing or later playback and re-broadcast. At the 
same time, any single section of the tape, corresponding 
to a single frame of the television picture, could be played 
back repeatedly at high speeed to provide a still that 
could be printed electronically on paper directly from a 
special type of television picture tube. In this case, the 
entire process, from exposure in the distant city to the 
final print in New York or Boston, would take some 
seconds. 

Dr. Wolif stated that the major elements of such a 
system already exist in basic form as follows: ( 1) a com
pact, light-weight television camera, employing a new '12· 
inch Vidicon pickup tube and transistorized circuits. 
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While present developmental t) pes are designed for black
and-white television, he stated that portable color cameras 
incorporating these small components "BTe certain to ap
pear in the near future; " ( 2) a magnetic tape system for 
color television, which makes possible the recording of 
color or bJack·and-white signals for immediate or later 
playback; (3 ) the R.C.A. "Electrofax" process of higb
speed, direct printing by electronic means. Dr. WolfI 
pointed out that progress wiU be made in adding color 
to the "Electrofax" process to achieve color prints on 
paper. "These comprise aH of the elements of a photo
graphic !.')'Stem," said Dr. Wolff. "However, a system em
ploying these electronic steps wouJd be totally novel io 
its over-all ability to handle motion and color, and to 
transmit visual information instantly lo remote points for 
high-speed recording." 

Stanford Research Institute High-Speed TV 
Office Duplicator 

An interesting combination of electrophotography and 
television is disclosed in a recent announcement by the 
Stanford Research Institute of Menlo Park, Calif. Briel1y. 
the announcement concerns an instrument which is es
sentially a high-speed office duplicating machine which 
emplo) s a closed circuit TV network and electrophotogra· 
phy for the reproduction of documents, 

The system consists of a transmitter-printer-unit in 
which the printer, if desired, can be located Temotely 
from the transmitter. The system as designed occupies 
about the same amount of office space as current office 
dupJicating machines. This is important from the stand· 
point of mobility and because in most offices, space is like· 
Iv to be at a premium. In this system, copies are printed 
directly from the original documents and there is no need 
for stencils as is required in most office duplicating 
machines. 

At present, the system can duplicate line drawings and 
the possibility exists, that with further refinements, it can 
reproduce photogr-aphs as well. 

In operation, a spot of light 0.006-inch wide scans the 
document to be reproduced. The light is flashed from 
left to right across the document at approximately one 
inch per 30 microseconds. In .% second a total of 17,000 
successive beams sweep horizontally across the surface 
of the sheet. 

The scanner receives light reflected from the copy 
(video signal ) and transmits it thi-ough a coaxial cable 
to the receiver, where it is amplified, and then applied to 
the grid of the cathode ray tube. Immediately, a small 
electric charge is deposited by means of a wire array in 
the tube faceplate onto the copy paper. After 17,000 
successive scannings, a sufficient number of electrically 
charged dots is deposited on the paper to form a latent 
electrostatic image. 

As the copy paper is fed past the faceplate, it is dusted 
with black powder which clings to the charges on the 
paper' s surface and makes the latent (electrostatic) image 
visible. The powder is then heated and pressed into the 
paper to form a permanent record. 

Conventional TV cameras have been found unadaptable 
for this system. To fill the gap, the Institute is develop
ing a special camera to transmit a signal of the sharpn~ 
desired in reproduced copies. 

At the present stage of development, the machine prints 
the text from a 35-mm film onto a %-inch wide tape. 
Proposed equipment modifications will enable duplication 
on 8% x 11-inch sheets of paper. 

. . ·-·-
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SPECIAL APPRECIATION 
We wish to express our apprecia

tion to Mr. William Robinette and 
Mr. Lynn Anderson of Washington, 
D. C., Mr. John Ferguson, Monumen
tal Printing Co. of Baltimore, Md .. 
and Wm. C. Copp & Associates, N. Y., 
for their help and assistance with the 
1957 AFCEA Convention. 

Special recognition is due the fol
lowing committee chairmen: 

Social Committee-John Gilbarte; 
Ladies Program-Mrs. Frances En
gel; Publicity-Roland Davies; Tech
nical Sessions-Francis Engel, and 
Transportation & Tours- George 
Sheets. 

HONOR GRADUATE AWARDS 
Honor graduates at the Signal 

School, Fort Monmouth, N. J. were 
recently presented with the AFCEA 
Award for outstanding scholastic 
achievement. 

Five of the officers were enrolled in 
the Signal Officers Basic Course. 
They were: 

Section 724- Second Lieutenant 
Leland C. White of Rabb Road, La 
Feria, Texas, who is a graduate of 
Texas A & M College. 

Section 725 - Second Lieutenant 
Lynn W. Craig of 2208 Laurel Ave., 
Knoxville, Tenn. He studied engi
neering at the University of Tennes· 
see. 

Section 726-Second Lieutenant 
Frank S. Young, 2022 Aldo Circle, 
Salt Lake City, Utah. He studied at 
Stanford University. 

Section 727 - Second Lieutenant 
Carleton K. Sherman, 3300 Went
wood, Dallas 25, Texas, who studied 
at Agricultural and Mechanical Col
lege of Texas. 

Section 728 - Second Lieutenant 
Fred L. Adams, 47 East Third St., 
Morrestown, N. J., a graduate of Rut
gers University. 

Second Lieutenant Harry S. White, 
Jr. of 108 North Pike St., Grafton. 
West Va., and a graduate of West 
Virginia University, scored highest 
academically in the Signal Supply 
Officer Course, Section 931. 

In the Microwave Radio Officer 
Course, Second Lieutenant David W. 
Klinge of 1503 Stoughtin Ave., 
Tomah, Wisc., took the number one 
spot. Lt. Klinge studied at Purdur 
University. 

Introducing AFCEA's 
New Group Member 
The AFCEA welcomed Hallamore 

Electronic'$ Co., of Anaheim, Calif., 
as a group member in March. Halla
more is a relatively new company, in
tenl!jvely engaged in military con· 
tract work. 

The members of the firm who will 
be company repre se ntativ es in 
AFCEA are: L. G. Hallamore, Presi
dent; P. Eastman, Assistant Vice 
President; Leo Johnson, T. Prouty, 
C. L. Ambler, D. McCray, J. Carl, R. 
F. Bruce and E. E. Eiler, all Super· 
visors, and John J. Burke, Vice Presi
dent in Engineering. 

-···----··------------·-·------·------·-------·---···--
APPLICATION FOil INDIVIDUAi. MEMBERSHIP 

ARMED FORCES COMMUNICATIONS AND ELECTRONICS ASSOCIATION 
1624 Eye Street, N. W. Waslilngton 6, 0 . C 

NAME: ·-··- ···-.. --··-· --·-····-
<l..l~t Narnel 

Mail 

-.,, 
r
m 
>-
"' Home Address: - - ·-·-···"··· """"• " • H - · """" "" 0 m 

811si11au Address: ·-----········-· .... _ .......... ·-~--············ - · . 0 ~ 
Neme of Firm or Mititery lnstellation: ............... _, ... .-...... ····· ·- -···· .. -· ... ... ......... - .. , .. ___ ,,,. ___ _ 

Title: -·-~·---·~··-·-·--·· ........................... --- Type of Work: ·--·-···· -·······-······· ................ ......... ... .. . 

Type of Mambenhip desired : Full- $5.00 O Sh1dent - $2.50 0 life - $50.00 0 
I am a citizen of the U.S.A. - .. - ... - ·D Foreign Associete - $5.00 O 
I om • citizen of .... .................. ... .. ... ··- 0 

.,, 
'" 0 ,, .,, ,, -z ... 

Enclosed fi"d $ .. _ .. _ .. ·-······ · ··-~-···· for annual dues for AFCEA m•rnbership. which incl\lcfe1 .._.. 
,ubscription to tha month ly megezlne SIGNAL 

DATE: ................................ SIGNATURE: _ 
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AFCEA Group Memhers 
Com111unic1tion1--Electronic1--Photo1raphy 

Ulted INI- .,. tit. llnn1 wlte .,. ,,_, .,..,hn of tlte Anttetl lotcea COM111u11/nflona ""' fl.ctronicr AtlOC'-don. ., dMlr 
-'enliip tll.-y in,Jcete tit.Ir ,..41_,, I# tltelr alto,. 111 '"''"try'• pcrrt In nftlon•I _,Hy, IGClr firm 11011111lmrte• ... .,.., rl 
ltr l.-y e111plo,"• or offlcl•lr I# ln4h'Hlwl -INrdtlp In »CIA, t1'ur fonaln9 • ''°"' of tit. lllfltelt trolnetl .,.., In die .-. 
tlwticr .,., pltotOfra,,,.ic lle1'1, .v•lle61e I# edYift ""' •11lrt.nce to tlte ontted ..rYlcea on n1 .. rc1', 4.velo,,,..nt, __ ,_._. 

Admiral Corp. 
i\lr Aa•oda1es, lne. 
Aircraft Radio Corp. 
Allied Control Co., loc. 
~lied Radio Corp. 
hlerieau C.ble • Radio Corp. 
.\merleao Eleetroote Labontorlea. Jne. 
.\merlcaa haedtule or Electrical 

En1lnee" 
i\merlcan Maddne & Foundry Co. 
i\merican RadJo Rela7 Leque 
Ameriemn Telephone • Teksraeh Co. 
Amerkaa Telepaone & Telecraph Co .. 

Lon• Uaes Depa. 
Ampex Corp. 
AmpaenoJ Electroalcm Corp. 
Aaaeoada Wire &: C.ble Co. 
A. R. F. Prodacu, Jae. 
Amold Eqtneerln1 Co. 
Aalaa Predak>n Prodaeb Co. 
Aatomatic Ele-etrle Co. 
Aatomade Electrie Sales Corp. 
Aatouiadc TelepboDe & Electric Co., 

Lid. 
Buker &: 1VIUlam10n, Inc. 
Bany Coatrola. Jne. 
Bell & Goeeett Co. 
Bell Telephone Compaa7 of Pa. 
Bell Telephone L.boratories. I ae. 
Bendbt Radio Dlvilloa, Bendix Avla-

doll Corp. 
Berluhire Traa1rormer Corp. 
Ba.ekharn EI.etroa1e Corp. 
BWey Electric Co. 
Bomae L.bontorle1, Joe, 
Brltlrh Thonuoa-Boutoa Co., Ltd. 
Bnmo-New York ladutrlea Corp. 
Banoqm Corp. 
C.UlonWi Water ~ Tel~aoae Co. 
Cambriqe Ther:adonJe Corp. 
C.pltol Radio Eapneeriq lrud1nte. 

lne. 
Carolina Telepaoae & Telearaph Co. 
Central TedulleaJ lmtltate 
aa-peake &: Potomae Td. Co. 
Ctacina.tl & Sabarban Bell Tel. Co. 
Collin• Radio Co. 
Col1ll0bla Broadea•tln• Sy1tcm, Jae. 
Contravee ltallaaa 
Compasnle Fnnealae Thouuon. 

Uoa1ton 
Convalr, Dlvf•lon oC General D,namlcm 

Corp. 
Copperweld Steel Co. 
Comell.J>ubWer Electrie Corp. 
Cra1- S:r1tem1, Inc. 
CJ'OSley Dlvt.Jon-Aveo Mia~ Corp. 
Dana, P. A., Inc. 
Deall'laen for lndaatr:r, Jne. 
DeVry Tecanleal' lnethute 
Diamond Slate Telepaone Co. 
Dle .. phone Corp. 
Dukane Corp. 
t>uMoat. Allen B., lAboratorlea. lac. 
Ea1bnan Kodak Co. 
Elet'ft'onle A1eodatee, Inc. 
E1-ln !Uelalfonnen Corp. 
Falrehlld C.111era • Ia11n1ment Corp. 
Fam1wonh Elcctroniea Co. 
Federal Teleeommaalcallon 

1Aboratorte1 
Federal Telephone &: Radio Co, 
General Aalllae &: Film Corp. 
Geaenl C.ble Corp. 
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General Commaniealloaa Co. 
Geaenal Electric Co. 
General Tdephoae Corp. 
GWiUaa Bra1., Co. 
Globe Wlreleaa, Led. 
(;ray Maaalaetaria1 Co. 
HaJlamot'c Eleetroniea Co. 
Haller, Raymond and BraWD• l'Dc. 
HaUluafien Co. 
Halold Co. 
Hammarlund Maaufaeturla1 Co .. The 
Eleetroniea Dl"ialoa, Haaeltlne Corp. 
Helnemaaa Electric Co. 
Rere1tle1 Motor Corp. 
Hitemp Wires, Inc. 
Hofl'man IAboratorJea, Inc. 
Hosan Labora1orle.. 1~. 
Hoover Eleelronlcm Co. 
Hopkin• E.,.lneerin1 Co. 
Hushes i\lrerdt Co. 
B:reon Eaatem, lne. 
I lllnule Bell Telephone Co. 
Indiana Bell Telephone Co, 
Indiana Steel &: Wire Co. 
fn1tllnle of Radio Easlnee" 
[nternatloaal Bu1ineM Maehlne. 
lntematloaal Re.U .. oce Co. 
latematloaal Telepaone &: Telqrapb 

Corp. 
Jacobeen Manurac1urin1 Co. 
fan1ky &: Balley, lne. 
Kellog Switchboard &: Supply Co. 
Klelntcbmldt I..boratorln, Inc. 
Kin Tel 
Kolled Korde. I ae. 
Lanldale Tabe Co., DMlfon of Pblleo 

Corp. 
Leich ~alea Corp. 
Lenkun Eleetrie Co. 
Lena Eleetrle Manufaeturlns Co. 
Lewyt Manafaetaria• Corp. 
Libraaeope, Jnc. 
Loni Eleetron.lcm Corp. 
Maehlett laboratorlea, lne. 
Masnavox Co. 
Maida Development Co. 
Mallory, P. R., &: Co., Jae. 
Materiel Telephoniqae Co. 
Merit Coll and Trandormer Corp. 
Michisan Bell Telephone Co. 
Microwave Anoeiatc1, Inc. 
Mont1omery Co., The 
Motorola, Joe. 
Mountain State• Telepaone 4. Tele-

paph Co. 
Mullard Ltd. 
Muter Co. 
M~ealn: Corporation of America 
National Co., Inc. 
Nelaon Technical EaterprlH9 
Nem .. Clarke, fne. 
New Enirlaad Tel. & Tel. Co. 
New }ef9e7 BeJI Telephone Co. 
New York Telephoae Co. 
North Electric: Co. 
NonbwNtern Bell Telephnn,. Cn. 
Oak !\tnnufaelur'ln• Cn. 
Ohio n,.11 Telephone c. ... 
O'Keefe • MerrlH Co. 
Ot11 Elevator Co., EleetronJe Dhi1lon 
Pac:lfic Mercury Tt>levl•lon Mfs. Corp. 
PaeHic Telephone & Tele.,..pa Co. 
Packard-Bell Co. 
Pa1e Communleatlons Ea1lnee.... Jn,. . 

Phelpe Doclce Copper Produe&a Corp. 
Philco Corp. 
Photocraphie Society oC America 
Pleeaey Co .. Ltd. 
Prodeltn Jne. 
Production Reaearch Corp. 
Radiart Corp • 
Radio Condenaer Co • 
Ramo Corporal1oa or Ameriea 
Radio Corporation or America, 

Defense Eleeuonlc Prodae&a 
RCA Grtat Britnin, Ltd. 
Kadlo Ea1lneerin1 t.bontoriea. lae.. 
ltadlo Reeeptor Co. 
Raytheon Maaalaeturins Co. 
Red Baak Dlvi.elon. 

Bendix Aviation Corp. 
Reeve. JnelJ'Umeat Corp. 
Remln1ton Raad, Divllloa of Sperry 

Rand Corp, 
Remler Co., L1d. 
Roeke laternat.ional Corp. 
Suonb'!l'I Cer•mlc. 
Society of Motion Plctllft • Tele.vi•~ 

Enslneen 
Sonotone Corp. 
SounciK.rlber Corp. 
Southem Bell Telephone &: Telqra .. 

Co. 
Southern New E.,.Ja.ad Telephoae Co. 
Southwestern Bell Telephone Co. 
SpeftT Gyroecope Co., Dlvi.eloa of 

Sperry Raad Corp. 
Sprape Electric: Co. 
Staekpole C.rboa Co. 
Stnadard Telephone &: Cables. Lad. 
Stanford Reaearcb huthuie 
Stelma, Jae. 
Stewan-Wamer Corp. 
Strombers·Carlaon Co.. Divbloa of 

General Dynamic. Corp. 
Surprenant Mr,. Co, 
Sylvania EJeetric Produell, Jae. 
Technleal Materiel Corp., 'Ille 
Teehnol«>u hutrumeat C:Orp. 
Tele-DyaamJca, lne. 
'fdc·phonlce Corp. 
Tt'lctype Corp. 
Ten&e>llte ln1alated Witt Co., Inc. 
Texu laatruments, Jae. 
Time• Fac1imile Corp. 
T.M.C. (C.nada) Ltd. 
Trad Elecll'onie. Corp. 
Triad Traaaformer Corp. 
Traneitron ElectronJc Corp. 
Tuns-Sol Electrie, lne. 
linlted Telephone Co. 
United Tran1(ormer Co. 
Waterman Prodact1 Co., Inc:. 
Webster-Chlcaso Corp., Gonrnm1•n1 

Dh·ision 
Welt Coa111 Telephone Co. 
We1tem Eleetrlc: Co., Inc. 
Weatera Union Telep-a11h Co. 
Weetlqhou•e Electric Cnrp. 
Wuton Elf'Clrlcal fn1trumf'nt Cori1. 
Wheeloek Slpalr, lne. 
Wlekea En,Oneerlq & Con~tn1.-1lon f't• 
W'lleo~ Eleetrle Co .. Int:. 
Willard Storqe Ballery Div., 

Eleetrie Stor111re Dalll'ry Co. 
Witcoa1ln Telephnnr Co. 
Wollea11ak Optleal Co. 
7..rnita Radio Corp. 
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MACH x+v COMPUTATION 

... and SUf't'OU§ft§ ground and 
airborne computers do the job 
No matter how awesome the speed of today's bal
listic missiles, the electronic computers tho! guide them 
must "think" for ahead of that speed to keep them 
unerringly on target. 

This sort of instantaneous computation Is a Burroughs 
speciality .•. which is why ours is the major responsi
bility for the research and development of a guidance 
phase of the U.S. Air Force Ballistic Missiles program 
(o program embracing ATLAS, TIT AN and THOR). 

We hove the proved resources and capabilities for 
further research and development of even more ad
vanced ground and airborne computers. And as to re
liability-Burroughs hos unfailingly delivered on every 
deiense contract undertaken. Not only in electronic 
computation but in control systems, instrumentation, 
communications, doto processing and others. 

In oil areas of our proved responsibility and compe
tence, in fact, Burroughs stands ready to see defense 
contracts through every step, from research to installa
tion and maintenance. Write, call or w ire Burroughs 
Corporation, Defense Contracts Organization, Detroit 
32, Mich., or Burroughs Defense District Offices: Paoli, 
Pa.-392 W. First St., Dayton, Ohio-17071 Ventura Blvd., 
Encino, Cal.-1739 "H" St. N .W., Washington, D.C. 

BURROUGHS tJ) 
TH• POR•MOST NAM• IN COM~UTATION 



AFCEA CHAPTERS-National Di1rector of Cltapters: RAtlm. Henry C. Bruton, USN 
RECIOMAL VICE PRESIDENTS 

Region A : 
1t._ion I : 

Henry R. Bong, N. Y. Tel. Co., 1..0 Wert St., Ne.., York, N. Y. H.,,, Englonll Stoter, Hew Yorlr, H- Je'"Y· 
Georg• C. Ruehl, J r., 2118 St. l'eul St., Baltiimore, Md. Oe/owore, Dlrtrlct of Col41trtbio, ICMtuclry, Morrlantl, OW., 
PennrylYonio, Wert Vi~inio onll Vl~inlio. 

... ,Oft C: 

lteglon D: 

R•lph S. Grist, So. Bell T&T Co., Atlent•. 1Ga. Soufl1eortern Stoter •long Atlontic find Gull coort-fro,. Hottli 
Cflrolinfl to Louislflno incl11illng Tenn•,.-· 
Col. George L. Ricllon, Hq. Fourt" Army, IFort Sam HouJton, Tea. Hnr Mexleo, Texf11, Olilo'-"'"• Arlrflnsos. 
John R. Howland, D•g• Television Di ... , Th"mpson l'roduch, Inc., W. 10th St., Michigan City, Ind. Micliigon, Indio-, 
llllnoJ1, Wlrconlin, Mlnnesotfl, 1-a, 1-..iuouri, IC"n"''· Heho1lifl, Hortli Dfllrota, Soutli Dfllrot., Wy-lltf, 
Coloroclo. 

Region E: 

legion I : Col. Lloyd C. Persons, 1807 16th Ave., S11n Frencj1co, Calif. Arlaono, Utali, Nnodo, Colilomio, ldo'- . o,....., 
Montano ontl Worltlngton. 

CHAPTERS: PftESIDENTS AND SECRETARIES 
ARIZONA: Pre•· -Arthur Mudgett, Fort 

Huachuca. Sac.-Lt. Col. Clarence 0. 
Coburn, P.O. Bo• 2813, Fort Huachuca. 

ATLANTA: Pres.-Cherles M. Eberhart, 
Soutllern Bell T&T Co., 805 PeechlrH St., 
N.E. Sec.- Albert J . Carley, Southern 
Bell T&T Co., 51 Ivy Street, N.E. 

AUGUSTA-IOltT GORDOH: p,.,. - Col. 
Bruton E. Smell, 9600 TU SigTrngCmd, 
Fort Gordon. Sec.-Lt. Col. William 0. 
Beosley, Hq1. TSESS, Fort Gordon. 

IALTIMOU: P'res.-George C. ltuehl, J r,. 
2 118 St. Paul St. Sec.-Trevor H. Clark, 
Westinghouse Electric Corp., Air Arm 
Div., Friendsllip lnt'I. Airport. 

IOSTOH: Pres.-Fred E. Moran, Wertern 
Union Tel. Co., 230 Congreu St., Borton. 
Sec.--Louis J . Dunham, Jr., Franklin Tech· 
nlcel Institute, 41 Barkeley St., Boston, 
Mus. 

CENTRAL FLOltlDA: Pres.-Willard L 
Moor, 3002 Fair Oau, Tampa. Sec.
Russell R. Rondell, 22 Garden Drive, Apt. 
7, McDill AFB. 

CHICAGO: Pres.-Reymond K. Fried, 11 1 
W. Monroe St. Sec.-Jamas F. Weldon, 
SlgC Supply Agency, 615 W. Van Buren 
St. 

DAYTOH-WltlGHT: Pl'"es.-Byron K. Boatt. 
cher, AVCO Mfg. Corp., 379 W. Flr•t St. 
Sec.-Chul.. D. Small, Emenon Electric 
Mfg. Co., 410 W. Frrst St. 

DECATUR: Pres.-Maj. Robert M. Bums, 
402 E. Prairie, Decatur, Ill. Sec,-Cept. 
Welter L. Beddingfield , Decatur Signal 
Depot, D•eatur. 

FOltT MOHMOUTH: pres.-Col. Olin L. 
Bell, Commending Officer, Laboratory 
Procureme11t Office, Army Signal Supply 
Agency. Sec.-Lt. Col. M•rvln C. Bow• 
ers, Signe! Center. 

FllAHICFUltT: Pres. - G•orge A. Speer, 
Engr. Sec., FSA, APO 757, Ne.., York. Sec. 
- Lt. Harry A. Chalakian, 7772 S .. c. Co., 
APO 757, New York. 

GULF COAST: Pre1.-M1j. Don L Poling, 
OMR JI I, Keesler AFB. Biioxi, Miu. Act
ing Sec.-John T. Wachs, 1016 Cecille 
St., Gulfport, Min. 

GltEATElt DETllOIT: Pm. -Joaeph H. 
Swarn, Sen•e• Electric Co., 9930 Knodel!. 
See.-J. R. Suton, Michigan Bell Tele
phone So., 305 Michigan Ave, 

HAWAII: Pre1.-CoL Glenn S. Meoder, 
SigSac, USARPAC, APO 958, S, F. Sec.
Joel R. Reed, 284 Wailupe Circle, H'lno
lulu. 

KANSAS CITY: Pm.-William R. Wheal· 
er, AT&T Co., 324 E. I Ith St. Sec.
W. l. Carroll , ATH Co., 32'4 E. I Ith St. 

KfFLAVIK: Pres.-Maj. John D. Ly11ch , 
1971st AACS Sqdn., APO 81, New York. 
Sec.-T/ S9t. Donald P. Hell , 1971st MCS 
Sqcfo., APO 81 , New York. 

KOllEAH: Pm,-Col. Walter E. Lotz. SigC, 
Blh Army, APO 301. S. F. Sec:.-WendeTI 
B r ""'•n. Hqs. KMAG, 8202d AU, APO 

LEXIHGTOH: l'res.-Maj. K. J . Holmes, ltOME-UTICA: l'ras.-Robert A. Rodriqun. 
Lexington Slgnal Depot, LHington, Ky. 104 Glen Road, Rome, N. Y. Sec.-Oer· 
Sec.-Mic:hHI E. Keller, 309 Hillsboro, rell S. Kirby, 904 Floyd A"'•·· Rome, N. Y. 
L-.ington .. 

SACltAMEHTO: Pres.-Lt. Col. Clarence 
LOHDOH: Pre1.-Capt. Ed..,ard F. Meb.· M. Godfrey, Sacramento Signal Depot. 

ger, USNI P11rchasing ?ffice, APO 100. Sec.-Capt. Robert McMorrow, 951 La 
New Yor'k. Sec.-Ma1. R11s1 C. Fo11, Sierra Drive. 
MAAG. UK, Army Sec., Box 28, USN 100, 
Fl'O, N. 'Y. 

LOUISIAH.4: Pres.-Charle1 PHrson, Jr., 
Southern Bell Tel. I Tel. Co., 520 B1ronne 
St., New OrlHns. Sec.- A. Bruce Hay, 
Southern Ball Tel. & Tel. Co., 520 Beronne 
St., New •:::>rlHnJ. 

MOHTGOA411lY: Pres.-Lt. Col. L .. M. 
Puchall, .Air Cmd & Staff College, Mn· 
well AFB. See.-lrvin Gusenhelmer, Jr., 
Mercantile Paper Co., 138 Commerce St. 

HAGOY A: PrH.-Col. Ste... J . Gadler, 
Hq. 5th J,F, APO 710, S. F. Sec.-Craig 
D. Eldark'in, Bo1 707, Hq. 5th AF, APO 
710, S. F. 

HEW YOltK: Pres. - Be"jamln H. Oliver, 
ATIT Co., 195 Broadway, New York, N. Y. 
Sec.-lt. Col. Devid Tilley, Fed. Tel. & 
Radio Co>rp., 100 Kingdand Rd., Clifton, 
N. J. 

HOltTH CJlROLIHA: Pr•s.-Lt. Col. Cug
gi• E. Kyzar, Post SigO, Fort Bragg. Sec. 
-Mei. F. G. Sllevi•l, Abn & Electr Board, 
Fort Bragg. 

NOltTH Tl!'JUS: Pres.-H. J . Wiuem•nn, 
Te11s lnlltrumenh, 6000 Lemmon Ave., 
Dallas. !)ec.-John W. Williams. 4913 
Cockrell 1l,ve., Fort Worth. 

HORTHWJ:ST Fl.OltlDA: Pres. - Col. R. 
8. H. Ro1ckwell, Hq. APGC, Egl in AFI. 
Sec.-Ca1pt, Edmund 6. Forkner, Hq. 
APGC, C1CS/ M-ME. Eglin AFB 

OltAHGI: Pres.-Fred A. Cullmen, Redia. 
tion, Inc., 501 CommonwHltll Ave., Or
lendo, Fl11. Sec..-Maj. Doneld E. Dobbins, 
Orl1ndo AFB, Ra. 

PAltlS: Pros.-Br. Gen. Frank W . Moormen, 
U. S. Ar'my Attache France, APO 230, 
N.Y. Se•e>-Lt. Col. Charles E. Harrison, 
Ant. Military Attecho, APO 230, N. Y. 

PHILADELPHIA: Pru.-Williem F, Powell , 
Jr., Bell T•f•phone Co., 1835 Arch St. 
Sec~Robert G. Swl~. Diamond Stale 
Telephon11 Co., 121 N. Bro•d St. 

PHILIPP/1'1.11: Pres.-Maj. Ted E. Reger, 
SAMAP, ,APO 74, S. F. Sec.-Jack Welsh, 
Philco Gon. Del., APO 74, S. F. 

PITTSIU~GH: Pras.-H, W. Mitchell, Bell 
Telephono Co., 1001 Liberty A .... Sec.
H. W . Sllepord, Jr., 386 Arden Road. 

ltOCICY M1DUHTAIH: Pre1.-Byron E. Th•· 
dy; Mounile in States Tel. Co., 17 N. Weber, 
Coloredo Springs, Colo, Sec.-Capt. 
Francis 01. Toppin, USAF Hq. ADC, En t 
AFB. Colo. 

llOME: Prt11.-Moj. William B. Bodine, Ar
my Sec:. MAAG, APO 794, N. Y. Sec.
John E. Coloruuo, MAAG Army, APO 
794, N. 'f. 

SAH lltAHCISCO: Pres. - S. N. Barton. 
Mackey Radio, P'. 0. Box 1241, Palo Alto, 
Cali( Sec.-Karel W. Goouens, Pacific 
T&T Co., 1..0 New Montgomery St. 

SAH JUAH: PrH.-J1me1 P. fihwilliam. 
2303 Laurel, Sant11rce, P. R. Sec.--Albert 
Cnimley, Radio Corp. of P. R., P. 0. Boi 
10073, Cep1rra Heights, P. R. 

SCOTT..ST. LOUIS: Pres.-Col. Charles W. 
Gordon, 3310 TTGrp Cmdr., Scott AFB, Ill. 
Sec.- Allen L. Ei1enmayer, P.O. Bo• 456. 
Trenton, Ill. 

SEATTLE: Pras.-Reymond J. L. ina, 521 
E. !23rd See.-Merrllt R. Stiles, 916 W . 
I 22nd. 

SOUTH CAROLIHA: P'res.-Col. Manuel 
Fernandez, Hqs. 18th AF, Donaldson AFB. 
Sec.-F. L Dhi1, Southern Bell Tl T Co., 
Owen Bldg., Columbia, 

SOUTH TEXAS: Pres.-Col. Albert H. Sni. 
der, 1822 AACS Gro11p, Randolph AFB. 
TH, Sec.-S. J. Keane, SouthWHt R• 
sHrch Institute, Bo1 2296, San Antonio. 

SOUTHEltH CALllORHIA: Pres.-Charias 
A. l eHar, RCA Victor OiY., 1560 N. Vine 
St •. Hollywood. Sec.-Jack Werner. Jr., 
4000 Werner Bl .. d •. Burbank. 

SOUTHEltH COHHICTICUT: Pres. - Ed. 
win B. Hurley, So. New England Tel. Co .. 
Box 1562, New Haven. Sec.-J. A. Leo
pold, Dictaphone Corp., 375 Howerd 
A .... , Bridgeport. 

SWITZEltLAHD: PrH. - Wllliam P. L-r. 
Leer Radio, Geneva: See.- Robert V. 
Lindsey, Intl. Telecommunic•lion1 Uniori , 
GeneYO. 

TIHICllt-OICLAHOMA CITY: Pres.-loyd 
G. Donett, Dorutt L•b1., Inc., No""•"· 
Seo-Col. William L. Gregory. 1100 
AACS Wing, Tinker AFB. 

TOKYO: Pr11.-Jama1 T. Ram11v. Hq. 
FEAF .Box 228, APO 925, S. F. Sec.
Peul W Becker, SigO, AFFE-8A Rear, APO 
343, S.F. 

WASHIHGTOH: Pres.-M. C. Richmond. 
Western Electric Co., 713 Cefrih Bldg .. 
1625 Eye Streat, N. W. Sec.-Georg• 
Sheets, 712 Cafrin Bldg., 1625 Eye Street. 
N.W. 

ACTIVE STUDENT CHAPTERS 

lowo State College, Ames, lowe 
New Yorlt Uni .. ersity, N.Y.C. 
Northeastern University, Boston, Mau. 
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Mark of a New and Deadly Guided Missile 
• 

In brilliant performances against airborne 
targets at China Lake, "Sidewinder", Navy's 
new air~to-air guided missile, has captured 
the attention of the entire missile industry. 

Simple in operation, small and light enough 
to be carried in quantity by single-seat Inter· 
ceptors, "Sidewinder" can be fired singly or 
in salvos. It requires no complex launching 
system or special pilot training, and it ma
neuvers deftly at supersonic speeds. The missile 
displays extremely high single-shot accuracy 
-and even more important, it can be launched 

"S11!1·1, 111cl1•1" k. the ~av)~& 
nr"r•I ~ir-111-;iir guided 
mu .• alc: . I lti.;ht tt:~" hnvc· 
pr O~<."I 1111· mu•rlr 111 II<'. ·" 
~-...... " ... thr d•--rn raltlr· 
Jn.1l;i: r, •• ·~ hid1 11 \llt llilm<'d. 

well beyond reach of the target aircrqft's defense. 
"Sidewinder" was developed by the Naval 

Ordnance Test Station of the Navy Bureau of 
Ordnance at China Lake, California. Philco 
assisted NOTS in the research and develop
ment program, and performed the subsequent 
engineering required for manufacture of the 
missile. "Sidewinder" is now in full production 
at the Philco Government and Industrial Division. 

Philco is proud to have made this important 
contribution to the development of more effec
tive electronic systems for our national defense. 

Engi~~m At Philco your opportNni~s in r~sHTch anJ enginttr;ng "~unlimited. 

PHILCO 
SIGNAL, MAY, 1957 

GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 
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Chapter News 
Atlanta 

Major General J ames 0 . O'Couuell. 
Chief Signal Offil·er of 1J1e Army, was 
guest speaker at the ehapter's Ma!rh 
27th dinner-meeting held lit the F Ort 
McPherson Officers· Club. The suhjecl 
of his address was "The Army iu tilt! 
Missile Age.'' 

Ciling the chapter und the Assodn· 
lion, Gentrll l O'Connell i;ai<l: ''l par· 
ticularly welcome this oppor11111i ty to 
come here and talk to 1ho Atlanta 
Chapter. This chapter, only nin11 year 
old. uncl with its over two-hundred 
memLerfi, has had a very vigorous 
growth. It is the up-to-date rnoJtil of a 
parent organization that gt>eli back al· 
most 100 years. TI1e visi1rn. imuginativn 
and activity going oo here ii; the 
happy result of this century of sui:· 
cess. Up tll rough the years, men o{ 
energy and drive ha'e erved thilf 
organization by giving freely of their 
vision and talent." 

With "The Army in the Missile Age" 
as his topic, the General stated: "Your 
Army is well into the age of missiles. 
Key cities throughout the United States 
are being guarded by missiles tonight. 
Other Army missiles capable of carry· 
ing either atomic or high-explosive war· 
heads are deployed with our troops in 
Europe and in the Far East . . . . 

"The forward thinking in today's 
Army is not characterized by miesiles 
alone. I might say that missiles are, 
in a dramatic way, symbolic of our 
continued emphasis on maintaining 
superiority over our potential enemies. 
We must have superior weapons to 
give us maximum deterrent effect and 
to leave no doubt in the Communist 
mind that he will be faced at all points 
by greater technical skill, productive 

All•nt•- M•t· G•n J amH D. O'Connell, Ch1af S19nal OFlc•t of lhe /ltmly, who •cf!'rtn. J 
lhe March mHtin9, is shown wifh Chapt•r Pruidoni Charle' M. a,erhert •"d Mei F [ , 
Warehime, Jr .. of the Air Dofenso Comm1nd, Georgia Coordinator, Ground Observer Corpt.. 

capacity and determination than he tions systems throughout the world, 
can possibly muster." and "It's Your Decision," an animated 

General O'Connell illustrated bis film on the Armed Forces Industry De. 
talk with films of various new types fense System, portraying the part in· 
of equipment which the Army has or dustry plays in national defense. 
which are being developed. On March 19th, a dinner-meeting "·as 
Baltimore held at the Chesapeake and Potomac 

Telephone Company. Mr. Robert B. 
A tour of the Maryland Air National Alexander, Assistant Projects Manager, 

Guard Headquarters at Harbor Field Engineering, Project 572, Defen~ 
featured the chapter's February 26th Projects Division of the Western Elcc· 
meeting. Major J. Considine was host tric Company, was the principal 
for the OC{;asion. speaker. 

During the tour, the chapter mem- Mr. Alexander discussed the DEW 
hers and guests visited the briefiing Line Project, with which he has beeo 
room. the maintenance shop, and in~ closely associated for the past t"·o 
spected a C.47 and its modern aircraft years, and showed a color film which 
communications system. gave a vivid portrayal of the problems 

The group also were shown a film encountered and solved in the coo· 
on the AACS, covering the develop.- struction of this radar net. 
ment of air waves and air communica· At the conclusion of the program. 

Mrs. Barkdoll, Chesapeake & Potomac 
Telephone Company hostess for the 
evening, conducted a tour of the tele
phone switchboards and a home 
planning center display. 

Boston 
Meeting at the Harvard College Ob. 

servatory on March 28th, the chapter 
heard a trio of experts from t.be 
Smithsonian Astrophysical Observator)· 
in Cambridge tell how to watch aod 
take pictures of a 20-inch satellite 300-
1000 miles away as it races around the 
world at speeds faster than 18.500 
miles per hour. The speakers also di5-
closed progress in coordinating 1500 
volunteer astronomer watchers as the,· 
partake in the "Operation Moonwatch;. 
phase of the satellite program. 

Ari1on1- Show11 during • recent meeting ere, left to right: Maj. Gen. Emil l entnor, Com· 
mending General , USAEPG, Fort Huachuca; Col. Ki~k Buchal, cheptor .P'!'ident; and 
Dr. H. R. J. Grosch, computer division, Gen•r•I Electric Comp•ny, the principal speaker. 

Heading the speakers was Dr. Fred 
L. Whipple, director of the Ohserva· 
tory, who spoke on "The United Stale!' 
International Geophysical Year Earth 
Satellite Program." Assisting him were 
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design achievements with SUPRAMICA* ceramoplastics 

SUPRAMICA* 555 
ce ramoplastic nsulation 

Increases stability 

ol new 

AVCO 
STABLE OSCILLATOR 

MYCA LEX 
CO RPORATION OF AMERICA 

GENERAi. OFFICES AND PLANT: I EXECUTIVE OFFICES : I 6ALES OFFICES: 
Cl.IP'tON 80 \.11..CVA ftD. .JO .. ocK~P'CLLt:lt PLAZA . C H ICAGO - DA YTON 

c1.1now. New ,, .... ~... H CW YOAK a o. N , Y . L.OS A N GIELE9 - MIAMI 

WASH I N GTO N 

Cer1moplutlc's dlmenslon1I stabllity m1int1ins fre
quency under extreme conditions to :!:6 kc at 40 me 
without cryst1ls ... doubles channel capacity. 
In one version of the Signal Corps' New Vehicular 
Receiver R·74S ( )/YRC is an advanced tuning unit 
that eliminates the requirement for many conven· 
t1onal crystals and their accompanying spurious 
heterodyning problems. Designed for "automated" 
assembly by the AVCO Manufacturing Corporation, 
Crosley Division, th is extremely stable tuner utilizes 
a unique continuously tunable oscillator circuit, con· 
sisting of silver ribbon, precision-molded in a base 
of SUPRAMICA 555 ceramoplastlc. The total dimen· 
sional stability of the insulation reduces the re· 
ceiver's frequency drift lo only .015% (32.5 • 57.S me) 
over a temperature range from -55° C to +7S• C. 
This, in effect, doubles the number of usable chan
nels on the equipment's allotted frequency by per· 
milting 5D kc adjacent channel operation. 

Crosley engineers conducted extensive tests before 
specifying SUPRAMICA 555 ceramoplastic and found 
that no other insulating material provided 
all the properties required: mass reproducibility with 
negligible variations, extremely low electrical loss, 
dependable high temperature operation, insignificant 
moisture absorption, high dielectric strength and 
total dimensional stability. 

This is just one of thousands of SUPRAMICA ceramo
plast1c products, produced by MYCALEX CORPORA· 
TION OF AMERICA for leading manufacturers. The 
special formulation of SUPRAMICA .•. high quality 
electrical glass·· bonded with SYNTHAMICA; synthetic 
mica •.. can help solve many of your design prob
lems. Send for full technical information. 

" SUPRAMICA ;, o regl•• • red 1rode·mork of tke 
MYCALEX CORPORATION Of AMERICA. 
'35 ond SYNTHAMICA ore trode·morks of 11\e 
SYNTHETIC MIC'"- CORPORATION. 

World'• largHt manufacturer of glau-bonded mica and ceramoplaatic product• 
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Boston-Dr. Fred L Whipple, director, Smithsonian Astrophysic:e! Observ•tory, holds model 
ol designed c:amn•-telescope to be used during IGY and whic:h illustrated his t•lk at the 
M•rc:h rnHting. Looking on, le~ to right, are: Fred E. Moran, c:h•pter president; Dr. Don A. 

Lautman of the Observatory; and Capt. A. R. Taylor, program chairman. 

Dr. J. Allen Hynek on "Communication 
Requirements for the Satellite Station 
Network," and Dr. Don A. Lautman 
who reviewed "Computing for the IGY 
Satellite." 

A major problem facing the Observa
tory in its quest to photograph the 
hurtling sphere will be how to pin
point its position in time and space. 
More than 70 teams in the United 
States will try to glimpse the image as 
it streaks acro58 the country in less 
than IO minutes. 

Data from these teams, as well as 
from 30-50 more stationed throughout 
the globe, will be relayed into central 
headquarters at Cambridge where an 
electronic computer will supply pre
dicted satellite positions to be pointed 
at by special camera-telescopes to be 
located at 12 sites around the world. 

Dr. Whipple, Observatory director, 
was in charge of developing "Window," 
a confusion reflector used as a radar 
countermeasure in World War II. He 
has received the Donohue Medals for 
the independent discovery of six new 
comets, and the J. Lawrence Smith 
Medal of the National Academy of 
Sciences for research on meteors in 
1949. He is the author of the book, 
"Earth, Moon and Planets" as well as 
other papers in these fields. 

Dr. Hynek, associate director of the 
Observatory, is in charge of the earth 
satellite optical tracking program, and 
Dr. Lautman is in charge of satellite 
computations for the Observatory. 

Chicago 
Mr. W. C. Hasselhorn, President of 

the Cook Electric Company, was host 
to the chapter at a meeting held on 
March 14th at the Lake Shore Club. 

Diversified subjects featured the 
evening's program. The speakers were: 

A record number of members and 
guests turned out for the meeting and 
the social hour and dinner which pre· 
ceded it. 

Fort Monmouth 
Dr. R. D. Shelton of the Radiation 

Physics Department of the Admiral 
Corporation gave a talk on "The Ef
fects of Nuclear Radiation on Elec
tronic Components" at the chapter's 
March 26th dinner-meeting at Gibbs 
HaJJ Officers' Club. 

The component types discussed and 
presented in color slides of before and 
after effects. included vacuum tubes, 
resistors, capacitors and semi-conductor 
devices. An analysis of the mechanisms 
of damage was presented with the ex
perimental data. 

The meeting was presided over by 
A. William Christopher of Sylvania 
Electric Products, Inc., chapter vice 
president. 

Kansas City 
Mr. John T. Naylor, president, 

United Telephone Company of Mis
souri, addressed the chapter's March 
6th dinner-meeting at the Wishbone 
Restaurant. 

Mr. Naylor, who served as president 
of the Philippine Long Distance Tele
phone Company from 1950-1956, re-

lated some of bis experiences in ~ 
habilitating the telephone system is 
the Philippines following World War 
11 lncluded in his presentation '"m 
some of the strange customs associated 
with telephony in some of the Oriental 
countries. 

Kore• 
The Minister of Communication~ of 

the Republic of Korea, Mr. E. J. Lee, 
was the principal speaker of the 
chapter's February 21st dinner-meetill( 
at the "Kimchi Copa" Officers' Cluh 
of the 304th Signal Battalion. Also ii 
attendance were Mr. H. H. Choi. \'ice 
Minister of Communications, Republ& 
of Korea; Col. S. K. Kim, Chief Sigul 
Officer, ROK Army; Mr. A. J. AUen, 
advisor to the ROK Ministry of Co111-
munications, and James Ramsey, pre;}. 
dent of AFCEA's Tokyo Chapter. 

During the business session, the air 
nual election of officers took place, 
with Col. Walter E. Lotz, Jr., SipaJ 
Officer of the Eighth Army, chosen lo 
head the chapter. Other officers elected 
were: first vice-president-William L 
Wardell, Chief of Communicationt, 
Office of the Economic Coordinatw, 
Republic of Korea; second vice-prt:-~ 
dent-Col. C. W. Janes, Senior Signal 
Advisor, U. S. Army Advisory Group; 
third vice-president- Col. J. W. Grant, 1 
Signal Officer I Corps (Group); $((> 

retary-treasurer-Wendell B. Carmi!ll, . 
Signal Corps contractor technician no I 
duty with KMAG. 

In introducing Minister Lee, Cc•lnnd 
Lotz announced that the Minister had 
become an associate member of AFCB 
and officially welcomed him into the 
Association. 

Prior to his discussion of communi
cations problems in his country. MiD
ister Lee expressed bis gratitude for 
the opportunity of addressing so many 
communicators and his hope th.at 
through such an organization closer rt- ~ 
lationships between the people of 1be 
world would be established. 

Among the ninety members and 
guests present were delegations from 
the Republic of Korea Ministry of 
Communications, the OEC, and 1he 
U.S. Armed Forces. 

Dan Shevelenko, division manager, Dia
phlex Division, who discussed color 
6lms on switches and relays: Charles 
Flubacker, technical assistant to the 
president, "The Morton Grove Tech
nological Center;" .George Brown, busi
ness manager, Inland Testing Labora
tories, "Reliability Testing;" and 
George C. Payne, field office manager. 
U.S. Department of Commerce, Chi· 
cago, "Commerce Aids to Industry." 

Chicogo-Mr. W. C. Hesselhorn, president of Cook Elec:tric Company, was host to l~t 
chapter's March mHting. Apporin9 with him ere Arthur J. Sc:hrnitt, president of Ampltenol 

Electronlc:s Corp., at le~. end Chapter Pre1ident Raymond K. Fried. 
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Lexington 
The work of the Nucleonics Labora· 

ory at the Lexington Signal Depot 
ras discussed at the March meeting 
,f the chapter by Phillip G. Jackson, 
1ucleonics scientist at the Lexington 
iipial Depot. 

In his talk on "The Atom Comes to 
he Bluegrass·· he discussed various as
let'ts of the nucleonics operations at 
he Depot which is the only laboratory 
or tbe processing of film badges for 
he Army. 

The laboratory at the Signal Installa
ion tests all photo-film badges worn 
1y all Department of Defense persons 
rho work with radioactive materials. 
l photographic film badge records the 
ill'lount of radiation the body of the 
rearer has absorbed. The badges are 
eot to the Lexington Laboratory each 
reek from military installations in the 
;nited States and Overseas. Approxi
nately 20,000 films are processed each 
onnth. Within two days after receipt 
1f the film from the user, a report with 
·e<:ommendations. particularly if the 
·adiation absorption rate is considered 
langerous, is sent to the Installation 
•here the badges were received for test. 

Mr. Jackson also spoke on radio
ogical defenses, radiological safety and 
be probable results of a hydrogen 
>omb attack in this area. 

Fort Monmouth-Pre-di""er gathering at Merch meeting. Seated, left to right, Williem 
Christopher, first vice-president of the chapter; Dr. R. D. Shelton, Admire! Corporation, 
tke guest speaker. Standing, left to right, Brig. Gen Stuart S. Hoff, commandant, Tke Signal 
School; Lt. Col. Mervin C. Bowers, chapter secretary; and Brig. Gen. Eerie F. Cook, com-

mander, Army Signal Engineering Laboratories. 

corned the chapter members and at Mullard House, its new headquarters 

The program also included "Opera
ions Ivy," a 28 minute movie depict
ng hydrogen bomb tests in the Pacific· 
festing Area, demonstrations of skills 
111d t~hniques of photo-dosimetery de
:ection and evaluation. 

London 
\'isits to plants of two foreign a$· 

>OCiate group members of the AFCEA 
featured the January and February 
&ctivities of the chapter. 

The Plessey Co., Ltd., was host at 
its main works at 11ford on January 
16th. Me.~$rS. W. W. Clark and John 
A.. Clark, directors of Plessey, wel-

guests. 
A tour of the works covered the 

following: C42 and vactric shop; com
ponents division M/c shop; equipment 
division M/ c shop; tool room; radio 
and TV assembly shop; loudspeaker 
assembly shop; aircraft division M/c 
shop; electronics development labora
tory; telephone assembly, and vibrator 
shop. A display of Plessey products 
was viewed at the conclusion of the 
tour. 

Dinner speaker was Mr. M. 
Clark who discussed the origin 
growth of The Plessey Company 
outlined future developments. 

w. 
and 
and 

Mullard, Ltd., was host to the chapter 

K~......cot. Walt.r E. Lo~ Jr., choptor presidont, 9r<1 .. ts Mr. E. J. Lu, Ministor of Com 
· <.41~·' o« tho Rop;iblic of t<ote&, who addreuod the Fobruary meetin9 , Otllon pielured 

left lo nglit: Col. 0 . G . Buser, Deputy Signal Offic•r. EASCOM: Col. S. IC. Kim, Chiof 
~9~•1 Officer, Republic of Korea; Col. J. W. Grant, Signal Officer, First U. S. Corpi; Col. 

· W. James, U. S. Army Advisory Group; A. J. Allen, Communications Advisor, O.E.C.; 
H. H. Choi, Vice Minister of Communications, Republic of Korea; W. L. Wardell, Chief 

Communications, O.E.C. 
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at Torrington Place, London, on Febru
ary 14th. Talks by Mr. S. S. Eriks. 
0.B.E., Mullard managing director and 
Mr. T. E. Goldup, C.B.E., director o{ 
Mullard and a vice president of the 
chapter, acquainted the AFCEA group 
with the background of the host com
pany and its research and develop
ment program. 

Demonstrations of various electronic 
techniques (including products not yet 
commercially available) were presented 
as follows: automatic broadband 
measurements at X-band; multi-cavity 
Klystron as a stable source at X-band; 
communications equipment; high
brightness cathode ray tube; transis
torized AM and FM radio sets; power 
transistors driving a Ferrite Memory; 
transistor oscillator working at 100°C; 
avalanche transistor; transistor trans
mitter; transistor D.C. converter; tran
sistor shift register; transistorized os
cilloscope; precision pulse oscillo
scope; precision pulse generator, and 
ultrasonic machining. 

In addition, the group saw one of 
U.K.'s science films produced by coun
tries of the Western European Union
"Mirror in the Sky." 

The Hurlingham Club in London 
was the scene of the chapter's annual 
ladies' night on March 14th. Business 
was dispensed with and the evening 
was devoted to a social hour, dinner 
and dance. Major Russ C. Foss, chapter 
secretary, officiated as toastmaster. 

Special guests were: Maj. Gen. and 
Mrs. G. H. H. Vulliamy, honorary life 
member of the AFCEA; Lord and Lady 
Glanusk, Mullard, Ltd.; and Cdr. and 
Mrs. C. G. Mayer, managing director, 
RCA Great Britain, Ltd., and a past 

(Continued on page 120) 
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SIX GREAT UNITS of 

in Electronic, Communicatio~ 
RESEARCH • DEVELOPMENT • PRODUCTH 

***************************************~ 

Federal Telecom.muoicatioo Lab
oratories is the largest research 
unit of the IT a T system . . . a 
leader among the world's most 
important elecuoaic ceaten ... 
noted for its pioneering io re· 
search, development aod pilot· 
production of advanced-design 
devices (or military use. 

FTL's complete laboratory fa. 
cilities embrace: guided missiles, 
radio navigation, electronic 
countermeasures, electtooic sys· 
tans, radfo communication, elec
tron tubes, physiOll-chealica.I and 
wire communication. 

FEDERAL 
TELECOMMUNICATION 

LABO RA TORIES 
Nutley, New Jersey 

San Femondo ond Polo Alto, 
California 

Fa.rotWortb ElecttanicsCompany 
is the ITaT system's tee00d larg
est re-tearch and development 
unit in me U.S .. .. with advanced 
facilities for me fabrication, pro
duction, assembly aod rest of elec· 
uonic equipment and systems for 
the armed forces. 

Farnsworth activities in this 
area currently include: missile 
guidance, countermeasures, infra· 
ttd systems, 6re control radar, 
circuit research, closed circuit 
TV, special purpose tubes, solid 
state and applied physics ... plus 
many other projects.. 

FARNSWORTH 
ELECTRONICS COMPANY 

Fort Wayne, Indiana 
Palo Alto, California 

Federal Telephone and Ra~ 
Company, ITa'rs principal clO, 
mestic manufactw"ing unit, hi 
supplied the armed fomt 
through two World Wan. 

PTR's million-square·foo1 
plant offen every facility for dM 
maoufactw'e of a wide range oj 
electronic systems, equipmtoll 
and componeaa for naval. ail 
and land operations. Pedtnl't 
products include: MHF, VHP 
and UHF radio, radio aids to ait 
navigation, microwave, ttlepb• 
ony, carrier, mobile radio, power 
tubes, power supplies, analog·~ 
digital coovenen, diodes, ttcti· 
fien and coaxial cables. 

FEDERAL 
TELEPHONE AND RADIO 

COMPANY 
Clifton, New Jerwy 

San Fernando, Califomio 

****************************************• 
Over 4 decades of outstanding contributions to military electronics 

Since 1912, when the famous Federal Arc was offi· 
cially adopted by the United States Navy as a re• 
placement for spark transmission, the armed services 
have employed the skills and facilities of companies 
now associated with lntemationa) Telephone and 
Telegraph Corporation. 

Under the impetue of World War Il, these ITaT 
companiee yielded a harvest of military electronic 
devices that contributed materially to the allied vic· 
tory .•. Loran, Coneolan, four-course radio rangee, 

GCA (ground-controlled approach) equipment, ~ur· 
veilJance radar, HF-DF (Huft'-DuB) direction 6od· 
ere, )ow-approach Instrument Landing Systems (115) 
for aircraft, microwave radio and many other ele<' 
tronic aids. 

Other distinguished developments by re90wttt 
of lTAT companiee include : VOR, DME, Nava· 
&ereen, Navarbo, VHF Airport Radio Direction 
Finder, automatic weather ••typewritere'' for trlll!
atlantic planes (eerving the new weather reporting 
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'JW SERVING the ARMED FORCES 

1d Navigational Equipment 
TALLATION • OPERATION • MAINTENANCE 

~*************************************** 

ilogg Switchboard and Sup-
1 Company, founded in 1897, 
ooe of the nation's leaders in 
m.muoiatioas equipment. 
~Uogg. an importllDt govern· 
sit supplier, develops, manu· 
mtts and installs telephone 
uipmeot for the armed forces 
ex>ottibuting to peacetime de
ae ueeds in the production of 
e TA-312 6eld telephone, me 
:C-3, 7, and 11 carrier and 
;c.29 ielepboae and telegraph 
1uipment~ aho a new Jight
!igbt switchboard, using elec
ooic techniques. is under de· 
'1opment. 

KELLOGG 
SWITCHBOARD AND 
SUPPLY COMPANY 

Chicago, Illinois 

Kuthe Laboratories, Inc.. is me 
world's largest maoufactuter of 
hydrogen myratrODS •.. meeting 
me requirements of me armed 
forces for aircraft, missiles and 
other heavy-duty applications. 

Kuthe hydrogen thyratrons 
are yjtaJ components of aircraft 
6rc conuol radar, ground 6re 
coouol radar, tir and surface 
search radar, ground control 
approach radar and aircraft 
weather radar. Other major uses 
of hydrogen thyrauoru include: 
missile guidance systems and 
counter-countermeasures. 

KUTHE 
LABORATORIES, INC. 

Newartc, New Jersey 

Federal Electric Corporation is 
me principtal iosullatioa, main
tenance and training orpniza· 
tion for me ITaT system's labo
ratories and planu. 

PEC was selected for two of 
me most important communica
tions projects in oatiooal defense 
plans-the recruiting and train
ing of technical manpower to 
operate and maintain me DEW 
(distant early warning) Line and 
White Alice ( Ioregrated Com
munications Alaska). 

PEC is prepared ro provide 
skilled technicians for posts 
throughout the world. 

FEDERAL 
ELECTRIC CORPORATION 

Lodi, New Jeraey 

**************************************** 
lltein called Narcaet) ... aod now more recently, 
lean (Tactical Air Navigation) imtalled in U. S. 
iilitary planes and 1cbeduled for integration in the 
•tion's common civil air navigation ayetem known 
1 Vortac ... aa well aa Over-the-Horizon microwave 
inLi llld Tacan Data Link, an important tool for 
~the flow of air traffic; guidance 1y1tem1 
~d electronic countermeaeuree . 
. Theae are hut a Cew of the outatandiog contribu· 
10na of IT&T research, development and maoufac-

turing facilities in the United States. Many more 
will come a1 ITaT ecieutieta and engiueen continue 
their taak of unlocking the eecreta of thie atomic, 
electronic and aupereonic age ..• bringing new 
strength to our country ae a mighty and growing 
force for international peace. 

INTllNATIONAL 1'1LIPHONI AND 1'1LIGRAPH COIPOIATION, 67 lroad StrMt, .... YOik 4, N. Y. 
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CHAPTER NEWS 
president of the chapter. 

Louisiana 
A color television broadcast of Kraft 

Theatre at the Walther Bros. Audi
torium featured the chapter's March 
27th meeting. 

Mr. C. C. Walther, past president 
of the chapter, was host to the AFCEA 
group. A cocktail hour and buffet sup· 
per preceded the evening's program. 

New Yori< 
" White Alice:' the communications 

project that when completed will con· 
nect thirty-three Air Force sites 
throughout Alaska, was the subject 
of the March 27th dinner-meeting at 
the Belmont Plaza Hotel. The program 
was presented by Lt. Col. John D. 
Crisp, Chief of the White Alice Proj
ect. 

Colonel Crisp described the system, 
which employs microwave radio relay 
and tropospheric scatter, and stated 
that eventually it will cover 3300 route 
miles and 170,000 telephone circuit 
miles. 

He reported that the third link of 
the White Alice Alaskan communica· 
tions system was officially opened on 
March 3-0th and that the completed 
segment of White Alice now covers a 
distance of 368 route miles, making 
use of two tropospheric scatter stations 
and seven microwave relay stations. 
The entire cost of the project is ex
pected to be in excess of $130 million. 
Installation and cost of electronic 
equipment at each of the 33 sites is 
approximately $2 million. 

In describing some of the equipment, 

] 

london-Mullerd ltd. (AFCEA group member) Wet ho1t to the chepter for ih FebN•rf 
meeting. le~ to right ere: Capt. E. F. Mettger, USN, chapter president; Mr. S. S. &iii. 
meneging director, Mullerd Ltd., end Mr. T. E. Goldup, Director, Mullard ltd., botli of 

whom oddreued the meeting. 

Colonel Crisp stated that extreme ice 
and snow conditions necessitate the use 
of three oil furnaces in each parabolic 
tropospheric antenna, with each fur· 
nace capable of 500,000 BTU's to melt 
ice formations. 

When completed, White Alice will be 
a vital part of the continent's air de
fense enabling combat centers of the 
Alaskan Air Command to receive re· 
ports of aircraft detected by the DEW 
Line, north of the Arctic Circle. Because 
of its ability to carry many messages 
and conversations at the same time, 
the new communications network will 
also serve Army and Navy installations, 
the CAA and the people of the Ter· 
ritory. 

Northwest FIMida 
Col. R. B. H. Rockwell, Director 

CJ 
••• •• 

of Communications - Electronics. AU 
Proving Ground Command, was elecwl 
president during the chapter's receot 
annual elections. Formal instailatiOll 
of the new officers took place at a 
meeting on March 21st. 

The other new officers are: vice-presi· 
dent-Lt. Col. Blair Baylor. US.\f 
(Ret. ); treasurer- Maj. William F. 
Brown, APCC; and secretary-Capt. 
Edmund G. Forkner, APGC. 

Paris 
The chapter held a dinner-meeting 

at the Cercle Militaire on March 22nd. 
The acting president, Arian H. ck 
Geode welcomed several distinguishtd 
visitors including Rear Admiral Josepl1 
N. Wenger, USN, Director of Com· 
munications and Electronics, The Joint 

(Continued on page 122) 

Lexington-The Nuleonics laborotory of the Lexington Signal Depot presented the progrem of the March meeting. Pictured around • fit"' 
densitometer, which wu pert of a d isplay of nuclear detection equipment, ere, le~ to right: Phillip Jackson, nucleonics scientist, •ho • 11 

the principal 1peaker; Moj. K. J. Holmes. chapter president; William C. Jorden; Michael Keller, chapter secretary; John W. Davi1; Jo~n 
Roche; ond Raymond Soo~d. chopter vice pruident. 
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HEW NORTHERN RADIO 

REGENERATIVE 
REPEATER 

Type 207 Model 1 
the most advanced 

in the industry! 

The new Northern Radio Regenera tive Repeater is designed 
for use in telecommunication circuits to re-shape and re-time distorted 
signals for local use or retransmission. Special provision has also been 
made for use of this unit on half duplex circuits - where it will not only 
regenerate the ordinary teleprinter signa ls but also faithfully repro
duce such special signals as "break" signals and "mark restoration" 
information. 

Further provision has been mode for use of this Regenerator 
with synchronous binary signals on either single channel circuits or 
multi-channel time division multiplex systems. Provision is made to 
synchronize this unit from an external source. 

• Maximum Acceptable Signal Distortion: 
new circuitry accepts up to 47% mark or ·,, 
space distortion. '-

• "Floating" Input & Output Circuits: completely electronic 
output, no relays. 

• Greater Timing Circuit Stability: time base 
derived from highly stabilized L-C oscillator. 

• Switch Seledion of Speeds: 60, 75, 100 words per minute. 

• Adaptable to Any Speed: low-pass filter & 
frequency-determining elements are plug-in units. 

• Completely Self-contained: includes power supply 
and line battery. 

• OTHER OUTSTANDING FEATURES: 

- faithfully reproduces "break" signals 
- transmits "break" signal in case of line failure 
- protected against "space lock-out" 
- output can be open-circuited with no excessive rise in 

line voltage & no harm to the Repeater 
- 22 front panel test points for equipment function 

and 8 jacks for input & output line, equipment, 
current and voltbge measurements 

Write for free 67-page catalog. 
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Input Keying 
Signal 
Requirementa: 

Frequency 
Stability of Time 
loH Generator: 

Sampling Time: 

Ovtput: 

Output 
Dittortion: 

Power 
Req11irement: 

Mounting: 

(1) Ne11tral keying, po1i
tive or n-.gotive sense 
(o) on-off 60 mo pul1et 
(b)on·aff voltage 

pulses 10-lOOV into 
lOOK ohms 

(2) Polar keying 

(3) Ory conlad keying 

Lou than 1 point range loss 
for :!: 10% lirie voltage 
variation or ± 20° C om· 
bient change from 25° C 

Approximately 50 mkro-
Mt<onds · 

Electronic tube outputs: 
(a ) neutral 65 ma· mox. 

into 2K ohms 
(b) polar 33 mo (max.) 

into 2K ohms 

{o) Signal bio1 dislortion 
less than 0.5% 

(b) Slgnol elemerit random 
jitter less than 1 % 

(c) Signal history (duly 
cycle) dlstar llon less 
thon 0.5% 

(d) Total distortion fen 
than 2% 

125 waits approx: 110/ 
220V, 50/60 cps 

Standard 19" rack mount· 
ing, 5W' pariel 
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CHAPTER NEWS 
Chiefs of Staff, and former vice-presi· 
dent of the chapter. 

Annual elections were held and 
placed into the presidency, Brig. Gen. 
Frank W. Moorman, U.S. Army At· 
tache. France, with other new officers 
ae follows: 

Vice-Presidents-Maj. Gen. E. Blair 
Garland, Chief Signal Officer, SHAPE; 
Rear Admiral Frank Virden, Direc· 
tor. Communications--Electronics, US
EUCOM; Mr. Alexander deBondini. 
Vice-President. International Automatic 
Electric Company. Honorary Vice
Presidents-Dr. E. M. Deloraine, Tech
nical Director, International Telephone 
and Telegraph Company; Mr. G. Ra
buteau, Managing Director, Le Materiel 
Telephonique Company; Mr. Maurice 
Jean, Director. Group Electronic Com
pany Francaise Thomson-Houston ; Gen
eral de Division Charles Bobet, Chief 
Signal Officer, Allied Forces Central 
Europe. 

Directors-Col. Charles M. Baer, 
Chairman, European Military Com
munications Coordination Committee; 
Col. Arian H. deGeode. Manager of 
International General Electric Com
pany; Col. William E. Heltzel. Chief 
Signal Officer, Allied Land Forces 
Central Europe; Col. Ross T. Sampson, 
Allied Air Forces Central Europe; Lt. 
Col. Estell S. Thurston, Headquarters, 
Signal Officer, SHAPE; Mr. Joseph 
R. Pernice, European Manager, Col
line Radio Corporation. 

Secretary-Treasurer-Lt. Col. Charles 
E. Harrison, Assistant Military At· 
tache, Paris, France. 

Following the business seasion, Mr. 
Pierre Chouipe of the Services d'Ex
pansion Technique of Kodak·Pathe 
Company presented a lecture on "Col
or Photography." This included infor
mation on types of film, lighting, por
trait posing, filters and other technical 
a&pects of color photography. Mr. 
Chouipe's talk was supplemented with 

Londort--Chepter memberi were guests of The Plessey Co., Ltd., (AFCEA group me 
at its main works at llford in January. Shown above, le~ to right, are: Capt. F. C. B. J 
USN, chapter vice president; Mr. M. W. Clar\, director, Pl.ssey Co., Ltd., 9uest s 

Chapter pre~ident E. F. Metzger and Mr. John Clark, director, Plessey Co~ Ltd. 

color elides and a live model for 
demonstrating various techniques. Mem
bers were invited to bring the.ir 
cameras and receive expert technical 
advice on any of their photographic 
problems. 

Pltil.adelpltia 
On February 20th, the chapter met 

jointly with the professional group 
chapters of the Institute of Radio 
Engineers and the Franklin Institute. 
The subject, "The SAGE System and 
its Implementation," was presented by 
Brig. Gen. Stanley T. Wray, USAF, 
Chief of Electronics Defense Systems 
Division in New York, and Robert 
Bright, Jr., Superintendent, Systems 
Engineering, ADES, Western Electric 
Company, Inc., New York. 

The speakers described the develop
ment of the system, explained its func· 
tioning and outlined how the Air Force, 
the Western Electric Company and 
many other manufacturers have teamed 
up to implement the system as rapidly 
as possible. Slides were used to illus· 

trate the talk. 
The meeting was held at the Fr 

!in Institute following a reception 
dinner. Toastmaster for the evt · 
was Brig. Gen. J. Harry LaBr 
national director of the AFCEA. 
Pittsburgh 

The Pittsburgh Chapter also held a 
joint meeting on the subject of 
"SAGE." Co-sponsors were the Ameri· 
can Institute of Electrical Engioeer; 
and the Institute of Radio Enginee~ 
with the meeting held at the Mellon 
Institute on February 18th. 

Featured speakers were Brig. Gen. 
Stanley T. Wray, USAF, Chief ol 
Electronics Defense Systems Division 
in New York, and Ernest W. Baker. 
Assistant Project Manager, Engineerin~. 
ADES, Defense Projects Dh·ision. 
Western Electric Company. Their com· 
bined presentation, illustrated irith 
elidea, gave a comprehensive account of 
the civilian and military aspects of the 
development and operation of the 
SAGE Syt1tem. 

(Continued on pag~ 1241 

Pari.-Guests end newly elected officers pictured et e meeting et the C.rcle Militaire in March. L•ft to right: M. Pierre Chellipt, P•111 

office of Kodak-Pathe, g11eit speaker; Lt. Col. Estell Thumon, Hq•. S.gnal Officer, SHAPE; Lt. Col. Charles Harrison, Asst. Milituy .Alli'~'· 
Pari1, secretary-treasurer; Rear Adm. Frank Virden, Director of Communications-Electronics, EUCOM, 2nd vice president; Mr . .Ari•n /' 
Geode, manager of International General Electric, director; Brig. Gen. Frank Moorman, U. S. Military Attache, Paris, president; Ror .At 
JoHph N. Wenger, Director, Communications-Electronics, The Joint Chiefs of Staff, e former vice president of the chapter: C>f. Ch ~ 
Baer, Chairman, EMCCC, direct o:; Dr. E. M. Deloraine, Technical Director of IT&T, honorary vice-president; and Col. William HeJIP. 

Chief Signal Officer, LANDCENT, director. 
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ac X676 Modula ting Anode Klys tron 

Shaped RF Pulse, 30 KW Peak Power O utput 
:or 9 55 -1220 me A ir N avigation S ystems 
Designed for air navigation systems, the Eimac X676 three cavity, air cooled 
dyslron will deliver 30 KW peak power output in the 955 to 1220 me range. With 
l power gain of 35 db, this tube hos on efficiency of 40 per cent. 

A typical air navigation systems requirement is o shaped RF pulse output to 
~liminate spectrum interference In adjacent channels. The Eimac X676 conserva
tively meets the 60db requirement of the CAA's air novigational system without 
using critically tuned, expensive fillers in the RF output transmission line. The 
'1ocfuloling anode permits pulsing the beam current while keeping the accelerating 
kiltoge constant. Also, the modulator circuit for this application is quite simple. 

The RF cavities ore external to the vacuum system and detachable from the 
dystron. The user may purchase spore tubes without buying additional tuning 
otid focusing assemblies. 

For the design engineer, the feolures of the X676 simplify circuitry- for 
equipment operators the X676 provides reliable, long-lived performance at 

moderate cost. 

For further information about the Eimoc X676 Modulating Anode 
Klystron, consult our Application Engineering Deportment. Also 
available ore two highly informative booklets; "The Care and 
Feeding of Klystrons" and " Klystron Facts .•• Cose Four". 

EITEL· MCCULLOUGH, INC. 
SAN BRUNO CAL IF OR NI A 

£""'4e ";vut in high power amplilier klystrons 

· - -- -· -~------- ... - . 

DC Beam Voltage . . . . . . . . 24 KV 
DC Bum Current . • . . • . . . 3.3 Amps 
Power Input . . . . . . . . . . . 80 KW 

Typical Pulse Operation X676 

Power Output • . . . . . ..• . 32 KW 
Driving Power . . .... .. .. 10 watts 
Efficiency . . . . . . . . . . . . 40% 

Power Gain • . . . . .... . .. 35 db 
Average Power . . . . . . . . . . l KW -.00

0 



CHAPTER NEWS 
On March 29th, Copperweld Steel 

Company's Wire and Cable Division 
at Glassport played host to approxi· 
mately 140 chapter members and 
guests. The group was welcomed by 
Mr. F. E. Leib, Manager of Sales of 
Coppenveld Steel. 

Roclcy Mountain 
A chapter meeting was held on 

February 21st at the famous Antlers 
Hotel in Colorado Springs. Attendance 
at the combined banquet and meeting 
totaled 109 members and guests. 

Mr. P. D. Reed. Vice President-in
charge of Government Service De· 
partment of RCA Service Company of 
Camden, New Jersey, was the main 
speaker of the evening and presented 
a program on the missile tracking 
facilities at Patrick Air force Base, 
Florida. The program included color 
sUdes, a color film on all phases of 
missile testing procedures and actual 
films of the firing of many types of 
Air Force and Army missiles. 

Distinguished guests at the meeting 
included Lieutenant General and Mrs. 
Atkinson, Commander of Air Defense 
Command; Major General and Mrs. 
R. H. Lynn, Vice Commander, Air De· 
fense Command, and Brigadier Gen
eral and Mrs. Haskell E. Neal, Deputy 
for Communications and Electronics, 
Headquarters CONAD and first presi· 
dent of the Rocky Mountain Chapter. 

Sacramento 
Captain Les Williams of the Cali

fornia Highway Patrol was the featured 
speaker at the March meeting of the 
chapter, held in the Sacramento Signal 
Depot Officers' Club. 

Captain Williams spoke on "The 
Communication System of the Highway 
Patrol," explaining how an "All Points 
Bulletin" from headquarters reaches the 
patrol officers. 

Darrell J. McConnell of United Air 
Lines, also participated in the program, 
showing a short color film on Hawaii. 

Son Francisco 
On March 28th the Navy Depart· 

ment was host to the chapter. Follow
ing a social hour and cilnner . held at 
the Treasure Island" Officers' Club, 150 

(,.," F-J.,nci1cc..-C•Pt f B P1•1,,.011 USN, 
0 ttlot of Co111mu111u lio"'· W ,1 rn Su 
Frontier end • chep.-r director, speaking 
bofore the March mHting which wes spon-

nred by the Nevy. 

members and guests boarded the Navy 
Picket Ship, the USS "Scanner" 
(YAGR-5). Her Captain, Lt. Cmdr. 
H. H. Pruett, welcomed the group at 
the ship's social haIJ and gave a com· 
prehensive talk on the role played by 
the Picket Ships in the USAF recon· 
naissance operations. 

The tour through the ship included 
inspection of the CIC and radio com· 
munications quarters. Here officers on 
Cmdr. Pruett's staff gave detailed ex· 
planations of the operation of the radar 
and radio equipment, and told how 
reconnaissance information is processed 
an.i relayed to shore stations. 

A visit to the ship's brigade and liv
ing quarters was also made part of 
the tour. 

Scott-St. Louis 
Major General Edward H. Underhill. 

Vice Commander, Headquarters Air 
Training Command, addressed the 
March 1st dinner-meeting held at 
Augustine's Restaurant in Belleville. 

General Underhill discussed his ex
periences and observations as a mem· 
ber of the Military Armistice Commis· 
sion in Korea, which met with the 
Communists to settle details of the 
armistice at the end of the conflict. He 
elaborated upon the differences in 
background and thinking which must 
be understood before they can be 
effectively counteracted. 

One hundred and ten members and 
guests were in attendance. 

South THH-Feetured 1pe1ker et the Merch meeting WH Col. J . fTencls Taylor, Jr., Com· 
mender, 180C>th AACS Wing, Tinker AFB. Shown with Colonel Toylor (center) ere Stephen 
H . Simpson, Jr., chopter director end pelt president, et left, and Col. Albert H. Snidft", 

USAF, c:hepter president, et right. 
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Soatlt Texas 
The chapter·s March 21st meeting at 

Randolph Field Officers' Oub wa$ 
addressed by Colonel J. Francis Tay
lor, Jr.. Commander of the lBOOlh 
AACS Wing at Tinker Air Force Ba.~. 
who presented an authoritative talk oo 
the problems encountered in the u..~ 
of radio navigational aids by aircraft 
flying at very high alritudes. 

Not only does a jet pilot at hi[!b 
altitudes run into interference pmb
lems from signals located se•·eral 
1111 ,,j.,. I .,f •l11lt·~ Jl rt l 
I •l1•r • 1•l lout 1'1.., ,.li11.r111 lt":C•· I 
•j!11ul• f111m r;iJio b-.: CIJn~ nrf 

• hi\11,;1• 11 lui:l1 alt.11ud1.... .Ii\ e 
"'' 111 • 1•111111 'lolwn I\ j1 t •i~:r.af 
l11i:h .1ltit111!t~ iJ1 ..,. throu~lt tl11: I 
e1 ru1li.1 111ni.:t. 11 tcn•I- ht I'll"' 1 I 
h·i: lwo.I, .... tl1111 m~t•'1d 11f beau .. , 
I j,;h.,.,11 f1 «'Jl11tR u(\ the )ll"t11fll•i:. 

lllft'ru it I• n1 lunll.- •nr111l ntal • 
th1 1 .111111 1! on ,, .. ro J~t 1111- 11 
4 1111•1·1! • nn•irlt:rnlilc n•nfu•ion :ind 
.. '" .. 1.11•111 ••· t•11· air lr Iii..- oori1rnU 

Scott-St. Loui....-Mej. Gen. Edward H. u~. 
derhill, Vice Commender, HHdqunter-s, /'Jr 
Training Commend. Scott AiT Fon:• S.S., 
oddreues the Morch meeting. Also ihown 
is Elmer J. Weber, Sout+iwedern B•ll Telt-

phone Co., chapter vice pre1ident. 

when he attempts to plot the cour~ 
of an aircraft making position report~ 
to him while flying at high altitude.' 

The speaker also pointed out the 
problem of flight checking na,igational 
aids at high altitudes. flight chc<;k! 
on radio facilities are normally ptr· 
formed in good weather with the pilo1 
being able to determine his position 
over a known location on the coufto( 
by visual means. Flight checking al 
40,000 feet is considerably more diffi. 
cult because of the more limited timt 
when the weather is clear from tht 
ground to 40,000 feet, and becau;;,c it 
is much more difficult to locate tht 
exact position of an object at extremrh 
high altitudes. 

Colonel Taylor's presentation. a c('om· 
panied by slides. pictorially showrd 
tests that had been run on high alti· 
tude flight checks, and indicated tba1 
considerable study and research is lltill 
necessary 011 this problem of u~ in~ 
navigational aids by jet aircraft. 

I r.ontinutd 011 page 126) 
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THE FLIGHT HEARD 'ROUND THE RTO.RT.D 

Recently three B-52 bombers flew around the world in 
45 hours and 19 minutes. They were only specks in the 
vastness of the sky, yet they were in voice-contact every 
mile of the way-with SAC headquarters in Omaha, 
with each other, with bases along the route and with the 
KC-97 tankers that refueled them in the air. 

Their speed-of-light contact was the AN/ ARC-21 liaison 
communications set in each of the ships. This is a long
range, pressurized, high-altitude airborne system, capable 

of world-wide communications. It may be operated by 
the pilot, so no radio operator is needed. It is character
ized by minimum training requirements, simplified 
maintenance, high reliability, positive channel selection 
-with a choice of any 20 of 44,000 frequencies. 

In this as in other ways, RCA serves our Nation's armed 
forces. RCA scientists and engineers arc constantly 
creating, designing and producing new and better elec
tronic systems and equipment. 

G RADIO CORPORJ111011 of AM•RICJI 
DEFENSE ELECTRONIC PRODUCTS Go CAMDEN. N. J. 

mk(sl 1; ll I , 



Davis, Director of Semiconductor .De. 
velopment, Texas Instruments, lncorpo. 
rated, Dallas, Texas, spoke ~ "The 
Role of Industry in Military Electronic 
Research" and related some of the e.t· 
periences of industrial laboratorie<s in 
the growing field of commwUc:ation.1 
and electronics. 

Guests included represent.atimi from 
the University of Oklahoma; the Nara! 
Air Technical Training Cemer at 
Norman; Army, Navy and Air Foret 
ROTC and reservist persoDBel, tbt. 
Oklahoma Development Council. Fron
tiers of Science and the State Ltg~ 
lature. 

W asltington 

Tinker-Oklehoma City-Guest speeken et the chep+er's annual research symposium ere 
shown above. Left to right: Mr. Peuf Devis, Texas lndrumen+., Inc:., representing industry; 
Chapter Pretident Loyd Dorsett; Col. Edwerd A, Friedlender, Air Research and Development 
Commend; and Dr. Homer Hich, Megnolla Petroleum Company, representing education. 

Major General A. L. Pachyneki, Di
rector of Communications-Electronics, 
USAF, was guest speaker at the Ma.rei~ 
7th luncheon meeting held at the 'i" 
lard HoteJ. 

Southern Connectlcat 
Mr. Walter Wainwright, Head of the 

Special Devices Branch of UDT (Un
derwater Demolition Teams) and Am
phibious Section, U. S. Navy Under
water Sound Laboratory, New London, 
was the featured speaker at the March 
28th dinner-meeting held at the Won· 
der Bar Restaurant in Bridgeport. 

With "Underwater Communications" 
as his subject, Mr. Wainwright dis
cussed and displayed equipment used 
by demolition crews to communicate 
with other crews, boats, and subma-

- by HUGWrT A PHILUPS. tf\IC 
- ro11• "'"'" cftp..,doblt "'""~ "' 

Olutt11t1i"" U9htln11 f qvlpmonl 
- 11•• wldt t l u ruire" •I Conl•tl I 

Alc1 m Appatalw• In lh• ln<l11t1ty. 

MODEL LC 2081 - lo< 1ln11le light level 
MODlL LC 20IJ - for tlvM light level1. 

Tl!ese units provide 1 sep1rate 1lin11 for 
f1llure of each top limp and Include main· 
ten1nce-test awllches. Also 1v1ll1ble wlUI 
pholo-eleetrlc control fw tower obstruction 
nahts . 

Wrlle loda11 for lllformollon nsa:r""'8 
I/OW' rpllClfic problmu. 

r- HUGHEY & PHILLIPS, INC • .., 
I M•vfactutero ef I 

SOO IOI 8'"'""'· Ob1trutllfft Lithia. Pholt· 

I Eltclrll c .. 1ro:1. • .... n Flultwt, ,,..,.1 I 
Ju-.cll• Boot••· lll l •w .. o Towar Lltl>t C.· 
trtl • Al•• 81'11•••· Re•ttt L .. , Failure I I la~lcatw llr•t•in•. ..d •OM•l•t• klh fer : 
Tow« Ll1ht1n1. 81eot Mtlltr Pwor • C..trol. J 

I 3200 NOlTH SAN RlNANDO ILVD. 

L.. - - _!U_!!.A~, ~I~ - - .J 
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rines, both on and below the surface 
of the water. He also showed a sound 
movie on underwater creatures and the 
sounds they make. 

Tlnlcer-Ol:lohomo 
The chapter's annual research sym

posium was held at the Student Union 
Building, University of Oklahoma, on 
March 22nd. The program was pre
sented by three speakers representing 
military, education and industry. Chap
ter President Loyd Dorsett acted as 
moderator. 

The first speaker, Colonel Edward 
A. Friedlander, Air Force Research 
Liaison Officer, Air Research and De· 
velopment Command in Baltimore, 
Md., spoke on "The Challenge of Re· 
search in Defense." 

Dr. Homer Hicks, Director of Field 
Development, Magnolia Petroleum Com
pany, Dallas, Texas, representing edu· 
cation, discussed his experiences in 
promoting science and engineering in 
the Southwest. 

Representing industry, Mr. Paul 

General Pachynski's address ap;J 
on page 59 of this issue. · 

Other guest.s at the bead table were: 
Mr. Richard H. Aue, Director of Com
munications Division, B.D.S.A.; M~~ 
Gen. C. J. Bondley, Jr., USAF, Dinc1~ 
of Supply and Services, DCS/Materid; 
Maj. Gen. D. F. Callahan. USAF, . 
sistant for Programming, DCS/Opera
tions; Mr. Russell Hughes, Director 
Production, Communications and Moht
lization Planning, OASD S&L; Ma~ 
Gen. T. P. Gerrity, USAF, Asais1am 
for Production Planning, DCS/Mate
riel; Brig. Gen. D. C. Doubleday, 
USAF, Airways and Air Communica· 
tion Service, HQ, Andrews .Afr for!'t 
Base; Mr. Paul Goldsborough, S1aft 
Director of Communications, OASD 
S&L; Brig. Gen. Albert T. Wilson, Jr. 
USAF, Deputy Chief of Staff, 0Jl'f'I·, 
tions, Military Air Transport Servicr. 
Andrews Air Force Base; Brig. Ctn. 
M. A. Preston, USAF, Deputy Di.rector 
of Operations, DCS/Operations; Col. 
B. M. Wootton, USAF, Deputy Dirt'<" 
tor, Communications-Electronics, DCS: 
Operations. 

Northeastern University-Newly elected officers of the Northeutern Unive"ity Chapltr"t 
Division A ere congr•tlllated by Col. Murrey D. Herris, Si9C, PMST for Northeastefll, ••J 
vie:• president of AFCEA's Boston Chapter. Left to right are: Maj. Fred J. Frank. chtpltf 
advisor; Cadet lat Lt. Wilfred J . Picard, president; Ced•t 2d Lt. Edward O 'Keefe. t"t111rer. 

end Cadet 2d Lt. Thomas King, w.c:retary. 
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Watch for complete coverage of 

the 11th Annual AFC EA Convention 
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in the July issue of SIGNAL 

This report will include . . . 

Speeches • Technical Papers • Panel Discussions 

target bearing 095° 
.• • l'Onge 1,500 • .• 

speed-
270~000 

m.p.h.! 

{iuided missiles of tlw future are on 
ou1· J!of'O/>l'I< 1<1ilu:v- 1 h1rnl<s to the ng1I~ 
brain of nn nmazin!( new EC!\1 Sim
utntor d1•\ 11ln1wri for the I\ tr Fon 1• 
bv l1111licr:1fh'rt1 HDA. 

D rJ111tn.-rl for nd\'ltn\ 1·d stu<fy or 
iumt11111g, deceplJ1111 uhd c:ount1•1 
m<-:1s11res lcchniq111'" the device 
111r11111hcs t•> the PJ>I 1w11pe el\n1·1 

'<imulut ions f)f movml-' t;1r"Pt'I, u nri 
Jnrnm1nJ(. i11 111/111111 1<1Tl11 t um 

l'ro~rummrn.: mav he i.e11t't1tl1•il 
r1r1 ording to prncfl'tt•rmin1•d plun, or 
lJlr)tCtl'I fll;tV lit' ('Ollttollccl ltl:lfHlllll\ 
Spr1•d.~ a., fnn (a.,/was 2 70.(1(1(1 m .p.h .. 
j ll4 W>'ll .111 rntl1 t•;1I n irN'OOn11I1• hnnt,('~ . 

n•JW r11n he •nmulatl!J for pla1ln1T1~ 
1 nm11rrn\\ '11 rount1•rm~·,111urt•:1, 

El";\1 ~1111ulator 19 ,111oth••T t•it 

11n pl1• 11f 1•lc" t r••n1<' dt"l11:n k'.1d1·r:1hip 
thh t tut" rn•t1l1· H:dl11·r:il11•1 !l :1 pn1111· 
nwH·r "f k•·v m i Iii 1r.) p ro ii'<' l t< for 
t l\ t'f I~ Vt•·tf~ 

1'/i. tnu~I /fl ~ .. t (Ill th. 1-!murrrl irr 
I f/11/ f\ ltf 

hallicrafters 
• 1.l QI 

Air Traffic Control 
(Continurd from paiJ~ 6i I 

The successful evolution of a mod 
ern air traffic control sy~tem j5 dt 
pendent, among other things. upon . 
successful evolution of approprial 
instrumentation for both ground an. 
air. While much of the technolor 
now exists in one form or another 
there is a requirement for the adapla 
tion of this technology and denlop 
ment of procedures for its use. Thi 
includes data handling and displa) 
radar improvements, mechanized com 
munication techniques, position dr 
termination, area marking, and ma.o• 
others. These should be among tbi 
tasks assigned to an integrated rf 

search and development facility. 
It is essential that the 1\ati,lna 

Aviation Facilities System, which ~ 
required to provide the smooth anc 
healthy growth of aviation, has a coo 
tinuing program of modernizatior 
that will encompass all the functiom 
including such diverse items as run 
way and taxiway layout, dispatch pr .. 
cedures. terminal area contro~ en 
route separations, path stretchin! 
technique!<, and landing. 

What I have said here, o f cour0t 
represents only an outline of our re< 
ommended approach to provide ai 
adequate system of faciliti~. Ma.o~ 
more specific details are being de 
veloped. It is obvious, however. th11 
a job of this magnitude can onh N 
accomplished by operational and en 
gineering people working together ir 
Go,·ernment and industry, using tht 
best modern scientific method!o ol 
operations research and experiml'll
tation. Much of the required enp 
neering talent and many of the facili· 
ties must be furnished by indu;tria, 
organizations competent in variuu• 
aspects of the field. If industn· is I<• 

supply top flight talent, they h~l'e thi 
right to expect from Government tbal 
an authoritative agency is a\'ailahl1 
to decide on programs to be dml· 
oped and to supply adequate dirl'f· 
lion to the work. Without thi5 d~· 
cisive direction from GO\·ernmrnt. 
much time, money, and manpo1m 
will inevitably be wasted on effort! 
which do not directlv contribute l~ 
the final goal. ' 

Whatever system and developmrnl 
program is decided upon, it is certain 
that electronics in all its pha~ wiU 
play an important and essential part. 
The members of your organization . 
therefore, ha,·e a special intf~t ir. 
continuing your activiti~ in a firlJ 
where you have alreadr contributf'fl 
,;o much . . • ·• - • -
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The Image orthicon may not be pictured for reasons of security. However, the monl· 
tor on which the picture ls displayed Is commercially available. Oeslcned for the 
Armed Forces, It ls a unit of unsurpassed quality offerlnc superb rMolutlon, e•· 
tremely &ood linearlty and such unusual featurts as control of size Independent 
of llnearlty and the ability to reverse the phase or the slcnal. Write for detailed 
description and price. 

The human eye is a remarkably sensitive inst rumcnt. But it is no matcb 
for the image orthicon TV camera developed by Admiral for the Armed 
Forces. Light from an ordinary match reveals as much to this TV camera 
as a man with 20/20 vision sees in the l ight or a 150 watt bulb. Obviously, 
the armed services will find countless ways to use this sharp-eyed observer 
for reconnaissance under adverse conditions. 

Admiral developed the special circuitry that gives the image orthicon its 
amaiingly keen "eye-sight:' For all its extreme sensitivity, there is no 
penally in excess bulk or weight. 

Admiral has also "packaged" the unit to permit its use not only for 
land-based and airborne reconnaissance, but even under water. Develop· 
ment of the image orthicon again demonstrates Admiral's engineering 
capabilities in the field of military electronics. Inquiries are invited. 

LOOK TO Allmlral FOR 
RESEARCH • DEVELOPMENT • PRODUCTION 
IN THE FIELDS OF: MILITARY TELEVISION 
COMMUNICATIONS UHF AflO VHF • RADAR 
RADAR BEACONS ANO I FF • RAOIAC 
TELEMETERING • DISTANCE MEASURING 
MISSILE GUIDANCE • CODERS AND DECODERS 
CONSTANT OElAV LINES • TEST EQUIPMENT 
ELECTRONIC COUNTER MEASURES 

ENGINEERS: The wide scope of work in prog• 
ress ol Admiral creates chollenging opportun· 
ities in the field of your choice. Write Director 
of Engineering and Research, Admiral Corpo· 
ration, Chicago ,.7, llllnois. 

Admiral CORPORATION • GOVERNMENT LABORATORIES DIVISION • CHICAGO 47 
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ITEMS OF INTEREST 
From Government, Industry and the Services 

Pictured •bove ere some of the viliton at the recent Nuclear Congress who were afforded 
their fint oppommity to sit at the control, of en operating nucfHr reactor. 

Nuclear Reactor Exhibited lectures and participate in small 
The world's first mass produced group discussions aimed at acquaint-

nuclear reactor, the AGN 201 , de- ing design and development people 
veloped by Aerojet-General Nude- from industry and military organi-
onics of San Ramon, California, was, zations with the 'newest data and tech. 
for the first time, exhibited for the niques of Human Engineering. 
public at the Nuclear Congress in Enrollmi>nt will be limited to per· 
Philadelphia. mit appropriate attention to specific 

Over twelve thousand people were needs and interests. The fee is 
afforded an opportunity to see this !290.00. 
nuclear reactor in operation. Among 
the viewers were 200 scientists and 
engineers from "Atoms for Peace" 
countries, who were able to sit at 
the control console of a reactor and 
have complete and safe direction over 
a nuclear chain reaction of fissioning 
and splitting uranium atoms. 

The story of AGN's production, 
which involves 21 reactors in the con
struction stage, was recorded by the 
' 'Voice of America" for broadcasting 
throughout the world. 

Human Engineering 
Institute 

Dunlap and Associates, Inc., will 
present its 5th Annual Human Engi
neering Institute at Stamford, Conn., 
during the week of June 17, 1957. 

Giving special emphasis to ad
vanced as well as basic concepts, the 
Institute will deal with design of 
equipment and systems to meet hu
man requirements. Senior members 
of the Institute's professional group 
will present a planned sequence of 
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A Squeeze of t#te Hand 
Demonstrates 
Digital Converter 

A novel spectator-participation 
display, which utilized a hand 
"squeeze" device, was exhibited by 
the Industrial Products Division of 
Federal Telephone and Radio Co., 
Clifton, NJ., at the 1957 IRE Con
vention in New York City. A light· 
weight. comnact analog-to-digital 
converter, called the Andicon1 was 
the model demonstrated. 

The Andicon permits the user to 
take information, usually presented 
in the form of a wave or graph on a 
chart or oscilloscope1 and instantly 
convert the data into easily readable 
numbers. A hand grip actuates a 
servo which drives the Andicon, 
whose coded output is fed into an 
automatic typewriter. The informa
tion then appears in digital form 
directly proportional to the strength 
of a hand grasp. 

Designed for use in radar studies, 

navigation, aircraft instrumentation., 
telemetering, and wind tunnel air· 
craft engineering work, the analog· 
to-digital converter has applicatior; 
in many fields. 

Nayy Has New 
Five-Inch Roclcflt 

ZUNI, a new five-inch high velocit~ 
aircraft rocket named for the Puebla 
tribe of Indians, has been announ~ 
by the Navy. 

Developed for the Navy' s Bureau 
of Ordnance by the Naval Ordnann: 
Test Station, China Lake, Calif., thf 
ZUN1 has heen approved for opera· 
tional use in the ffeeL It has almo;:.t 
twice the velocity of the World Wat 
II model it replaces. 

In tests it has proven ability ta 
hit hard. rapidly and accurately. :\~ 
an air-to-ground weapon, it " 'ill be 
highly effective against tanks, pill
boxes. trains, motor convoys, fuel 
dumps, and small ships. As an air-to
air weapon, it will have a high kill 
potential against aircraft because of 
iLc; high velocity and consequent short 
target time. One WNI is capablt> of 
bringing down a jet plane. 

The Naval Ordnance. Test Station 
also developed the ZUNI launchn 
which holds four rockets and is used 
for transporting and storing the 
rocket as well as launching it. Thu~. 
i:i;reater speed in re-arming plant'S a>
they return to their bases belWf'("fl 
combat strikes is achieved, and 
greatn economy is provided by !hf 
elimination of convt>ntional packing 
crates. 

Army Units Visit 
IT&T Labs 

Two Army Reserve units, spon· 
sored by International Telephone and 
Te1egravh Corporation, toured Fed· 
eral Telecommunication Lahora· 
tories, lT&T's research division in 
Nutley, New Jersey, recently. They 
heard talks by the Labs' enginet~ 
who developed some of the Armed 
Forces' latest communication and 
navigation equipment. 

The units were the Headquarters 
and Headquarters Detachment 352nd 
Signal Batallion (Support)• com· 
posed mainly of IT&T employ~. 
and the 3llth Signal Company <Sup
port) , made up of personnel of 
American Cable & Radio Corr>oratian. 

(Continued on P46t 132) 
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TRB plotting board designed by Melpar Inc.
scoreboard of the new U.S. Air Force super

sonic simulator for F-lOOA planes-is another ex
ample of Atlas manufacturing ingenuity at work. 

Atlas specializes in "precisioneering" electro
mechanical usemblies from the pilot stage to pro
duction efficiency. Furnishes the practical engi
neering step and the facilities between the idea 
and the production line. 

Bring your electro-mechanical designs to us. 
Our design, production and methoda engineers, 

SIGNAL. MAY, 1957 

tool makers and skilled mechanics are ready to 
work on your project on a job basis . . . as many 
men, machines and hours of work it requires 
and no more. Every modem tool and cost cutting 
technique is at your service to eave you time 
and labor on a complete electro-mechanical as
sembly or a special part for electronic equipment. 
Write today for your copy of "Precisioneering 
Electro-Mechanical Equipment." ATLAS PRE
CISION PRODUCTS CO., Philadelphia 24, Pa. 
(Div. Prudential Industries). 
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'*" rr&T ;r<c<il)r,iat .. M m pBnv. 
TM fl'IW!'n' ict~ h,.arrt aMr,._ tw 

'Ml imR"inf'n" wht> rl"'1i>it)peii T .4r.A1'. 
Vl'lfl'T H .. anti t>l.'ln"· th,.-hr.riv•n mlt-.ro
w_.v.. ~v •f"n'I'" . 'fh,. -,. rr,.1 r,.rf I' 1 L • 
(,. mn1 :lf~frt<11 PY~r1m,.ntA I rn i<' r~ 
wttv l' t1>wr.r, itntl "'"Tl' !1'1"'"' .. t1f rT&T 
for lnnrh .. rm in rl) .. IAf tA• ( .l11hh1·~.- . 
'~ f'~t~llion :of ilnffa rtf wa .. diil

J.>l"v"d fM th,. hr•f rim,. tl11rin9' an 
in:f~:r1irm ~·y . f{ .. u ·\drnirttl •:.llny 
~ • . "'itt,flf"', f.:-'. \j f{ I fl' f . I, Pr~ttf~t 
,,f M:&H. •n<I Himri nn .. ;,;11~, m, 
J•,,..;,Jrnt itnrl J•ril'Tll" m11vn in t~ 
rJrv,. Jrrprr~r ,,f T .M. 4 ... . 

""' Rftlu•llng ftl Houtllu1 
·r h,. f/S8 Nrlfllilu.• ·~ r~ 

'""'"'' ,,.., '""' r,,., lirtl' in <;,,,,,,,,. 
( ·"'"'·· ,. f11·r •l1·smln$l '"""'r 20,()0(J 
l1·111u11>;o fr11m I""'"' 1(1•n,.rnl1·'l hy tw.r 
r1·nr·tr1r. 

H1·f11,.l ir•ll of rlw ""f,marim: in
~11lvl'1< trJ1IR1:i11!( 11,,. nwl1·111 rr.at:tor 
' '<111· nml in'llllllinl( a11 MJlirl' ly n~ 
l1r•11 I Jll't/l'r1Jl it11( mad1i11r in.~i(f.: thr. 
1•mpty 11lrl'I <'1ml('li111•r wh i1:h rrmain11, 
'ft,,. nrw l'l1tr. will itll'r1rp11rntc im-
1""'""' ll·l'linl1•11l 11flv11111·f·11 wl1it:h will 
J(ri•ntlr ""'""'' tJir furl J•NformanCR.. 
/Ill wrll &!I m11ki1tJ( it 11iinJ1lr1, lr.119 ex· 
111•1111ivr a11il tnllrf> rPI iahlt'. 

The 1111111111· "ul111111rinn ."iP.flWol/, 
w'1l1·h 111 loi 11 1<rr aml fa11ter than the 

'ifWli.ltH :iM ~ l~j.-j ~rtium alt 

.a ri>Y t nr ,. .nt'IUmt i r\'llfJf!art of prP.ll

., , rl 7.ni watn. ~ alr,.ativ h1•:?un hn 

.,.a rrial" in the .\rlanrir. ,, ... ,,,. . 
w..,,.. ... ,.., 

Tit,. r.l'lnr .. pt ()( [,rf"a~~i n:t riv znc> 
v·ro wl"ath,.r har&r for •air. air · 
r.raft op!'rarion a pfl'"'ar.. morP opti
mi~tir. a~ a r~ulr of t-.r.• on an 
,.J,.,..trrmir -r.rain .. ~ .. 1 .. ~ hy Bell 
.\irr.rafr Corporatif>n. 

Prinripal part- of thP. ~ <kviCf' 
ar" an drr.tronir. r.omputrr and a 
ratfar uni! whir.h mav .... iMUIJ~ 
,jrhn on landinir ;itrj~ or ca~r 
rJnk.~. A plan~ flyin, in uro vi-11· 
•·ility an~ 7.f:f" reilin~ atmQ!llphere. 
t.rm1F,hl wi1hin a " rarfar ~al t: .. a.-. far 
a.- four mill"ll away fMm the rumuy. 
t:an J11aft· ly land hy fully automatic 
rA1rrt "1 )11, 

It rliffnl' from prt~nt remotf'· 
r;tmtrfJI ~y1'1nm in that no visibility 
antf no human OJJf:rator i~ ne~ry 
on lhl' ~round or in !ht: plane. The 
nn.- 11y11tP.m not only ha~ commercial 
valnr for had wealhrr landing, hut 
,,,,,.fuJ military application in ca!e:\ 
whn1· 11ilo111 11uffering from wounds 
or fatiKur. can land hy means of auto· 
matic control. 

AJready tested e-xten11ively on land, 
tht. new dectronic df>vic~ is now un
dr rf(oinl( romprrhr.n11iv-e lc!!ling at sea 
liv th· Navy, 

A NEW CAREER IN AUTOMATION? 
Ynr 1Mlll4 lllllth or .._. cmt IHll to 

PIOHSSlOllAL TRAINING IN DIGITAL COMPUTER PROGRAMMING 
ou• <OM,Uflll ,ROOUMMIH Al'\' mAjor 
(•nt1l tll11H m 11 Ill lhl' P~lnloll11hml't1l oC lht> 
f:IM IM 1·1111llnrnl11l Alt·tl••f1•n"" tlPtwork · 
1 lw lnt•4'•l 11/111 t11V11I n1111 11h•• nulomnl4'd 
11v•l4'1t1 Y"' • 1>vll't'1I, 1>1n\1l11vln• t1w 1110111 

~
'lvlllll'"il tll•ltA1 1•111111111 N~ In 1••l •ll'tl\'1> , 
• 11• rmll1Pt 1l~v .. 1111111wt1t nr Mi\\11•: nnd 
1r 1••11t .. r11 l l11n 1•! II• •w••1•11ltlM 11111t•11llnllt 1 ... 

oft;or '""ll· l•ltt~·· ''""'""' In 1111' VPt)I rurv· 
r111t1t 11r 1111 .. ,,.11 II•• 11oow 11r11r1-lun. 

10 QU.&UJY, \'ill! 11111•1 hn'·" 1•1111011" 1r11h1ln" 
Ill J\111! 1•1•11111111'• t h1111111h 1·111'-1111111, A hl11h 
lll'lll\1•1•• loot ln~h•nl n •11po>t1hlM, I 1. l-1 l'lllr.4'n• 
111\111 . 1111•1 th•• 1~tlll11111P•• 111 1i•lt11'11t .. . ( '.om· 
\''' '°' 1•J11,M•t·\11th·•• '" 'U\U\ll·41~ry 1 

YOU Will ...... , .... 1>\ll Wll,V• llf ""'"• hl11h-111>red 
1·111111111\1•1.,. \11 ·~111\·1• 1 ·11111plr ~ h"nl-tlm1• pM>h· 
h•111•, ·1·111• II""'"''"' " l'1•111pn•lw11•iw 11n11I· 
y•I• nl' I 11• p111hh•1t1. fo1·11111ln t hm or lhr lo~k 

\ O be uwd In the 110lution, codinr it into the 
compu\.c!r'a lnn"unao and checkin1 the com-
11le!(od pro"r11m. 

TMl llHUITS lncludo:> rutt compen911\ion dur
ln11 tralnlnM period, tr11vel nnd movi111 
allowanl"ff and modorn omployae bonefit.11. 

Write for 1pplic1tion to : 

John A. CNighton 

BOX 98 S 
Lexington 73, Massachusetts 

llPHllWctt PIOtUMMltS UI AllO IWYIJID 
tO MUI IWOllllfS. 

SYSTEM DEVELOPMENT DIVISION 

'" R.U n De.... ......... 
U2 

W_,,,s I ; If J flecba ·z: ._. 
The world' -t I~ . . 

~brain.. - built. by thr -ttddin '? 
CJ.on of . .\.mtttr.a_ !lits ~ 
at th~ .\nn~ Ordnance T .m.k-. .\.ut.llf 
tive~~mD 
troiL 
~w 11 ~ ~ Ifie ${.I m:illi 

dectroruc data p~ ~'!fen h 
~ moa~ of ~r w«i · 
min~ of ptJ!!h-buttoa. ~ 
kttpe tnck o{ mott than }l))J)i:UX 

ruu a.hoot ~ :\~ ·s ~ ~~ta 
of Lank and a..utoa.;>t:.in ~ pal 

throughoat tbt woci~~ 
r rom nut! a.od boll! to mt:in- ~.rini 
. .\ t e kctror:Ue spttd.. Ba:mac can tll 
innntory. catalog s~ para. pl 
pare man~"Crip<s for ~- foi 
c&!t .iapply reqo.irnnm~ and pr 
dure budg~ rommari~. 

The Bimiac H·5tem indo~ f~ 
ha.sic unit.s: lnp~ ~"ices for p~ 
paring and feeding informatioa u 
instructions into tbt s~-gem: StorJJ 
Devices for filin g .information • ilhi 
the system so that it ~ readily 1 

cessible on demand ; Data Prore!~ 
Devic~ for sorting and computing l 
dictated by in.."lroctions: and Oulf>\ 
Devic~ for providing finished copii 
of the information required. Sine 
Bizmac operates on the '"buildin 
block'' pnndple, a business or~~ 
zation can use as many or ~ ff1 

units as it needs to do its job. 

War Missile Becomes 
W eatber Obsel'Yer 

A supersonic antiaircraft mi;;.<i~ 
b uilt by the Army is being convertl'I 
into a peacefu l weather observer b! 
scientists at the Naval Ordnan('I 
Laboratory~ White Oak, Md. 0 · 
inally known as the Loki rocket 
new weather observer has been · 

ing projecti le. 
As a s ingle-stage solid-prope . 

rocket which can be fired from · . 
naval guns, the Hasp will e 
ships at sea to make regular meteeet 
logical observations to altitudf'3 tnl'f 
100.000 fePt. A timing de\;ce in tit 
dart's nose splits open the ra>in~ al 
the summit of its flight and ejt'fL· 
instruments to detect temperaturr and 
humidity in the ionosphere. 

The weather instruments m 
lowNed back to earth b,· a hallooP 
which is inflated when· tlie dart·; 
cuing splits. The telemetering rqui!• 
ment in the balloon sends bari trm· 
peratun>s and humidity in the l~~·m 
of air through which it pa.;;;e;. .b 
induded tracking sn:tem enabl~ 1l:r 
halloon lo supply ·data a!X'ut ,. irJ 

<C011ti1tard""' ~t Ul'• 
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In BOBBIN CORES, you need PRECISION 
Mttl ~.14. tJ.e 11/f/t&;tA/lll(J//) 

lnt11.1hio tape for bobbin cores is rolled to 
~J~h prteuioo s1andards for thickness and 
ttdish_ on our own 20-high Send.timir cold 

uc1ng mill, beta-ray controlled. 

f.)J~~ BULLETIN TC-108 

''TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS" 
lnclud~ ~scntial data on applications and 
~Wies, fabrication and 1escing of Arnold 

in Cores; lists standard sizes, etc. 
ADDRESS DEPT. S-75 

SISNAl, MAY, 1'157 

: For use in shift registers, coincident ployed are Deltamax, Permalloy and 
i current matrix systems, pulse trans... Supermalloy, in standard thicknesses 
: formers, static magnetic memory ele- of .001", .0005", and .00025". Core 
: ments, haanonic generators and simi- ! properties include quite rectangular 
: lar equipment, Arnold Bobbin Cores hysteresis loops, relatively low co-
! meet the most exacting requirements. ercive values and high saturation 
: Quality and uniformity? Yo11'/I /ind densities, plus the ability to shift in 
! them 110 prob/e1n-because, as a (ully a few microseconds from negative 
: integrated producer with highly mod- remanence to positive saturation, and 
: erri facilities, we·re able to maintain vice versa, under conditions of puls~ 
: close control over every step. excitation. • Let Arnold supply your 
! Arnold Bobbin Cores are available requirements for Bobbin Cores-or· 
: in a wide range of sizes, cape thick- other tape-wound cores, powder 
: nesses, widths and number of wraps cores, permanent magnets,ecc.-from 
: depending on the ultimate use of the the most complete line of magnetic 
: .core. Magnetic materials usually em- materials in che industry. wiw ., .. . • • • • • • • • . . . . . 
• . . . . . • • . • 

ARNOLD ENGINEERING COMPANY 
Main Office & Plant: Marengo, Illinois 

l•tteth P•dftc 01,,Jal•n .. entl 64t E°'t tht Sh•t, lH .A~I .. , Collf • 

Dis•ricl Sales Offices . 
llo11o11 200 &erfteley St. i~ .4nge1'>h 3450 Wilshire ar .. a, 
"'-"' Yotl: 350 Plfrh A .... Woalilnglon, O.C, JOO! l~tll $t., NW, 
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Electronics 
Engineers 

We are looking ror engineers 
lo help us maJntain our lead 
in the ckctronics indunry and 
to continue our rapid grow1h . 
Positions are avaifable in all 
phases or engineering; develop· 
ment, design, and production. 

Our present activities include 
transistor circuitry. digital and 
analog computer sys1ems and 
circuitry, VHF receivers and 
transmitters, vid~ circuitry, 
magnetic circuit and compo· 
ncnt design, design of novel 
r-f circuitry. instrumentation 
and wtnmunication techniques. 

If you can make creative con· 
tributions to any of these 
lidds, we can offer you an al· 
mosphcre or mutual r1:1pecl, 
the opportunity to work in al· 
most every field of modem 
electronics. the guidance of 
outstanding $4.'nior engineers, 
and a chance to grow profes· 
sionally as fast as your per· 
fonnance pl'rmits. 

DATA HANDLINC 
SYSTEMS 

c l>ifital 111d Analoc l 

MACNE.TIC 
COMPONENTS 

RECEIVERS 

TRANSMITTERS 

ELECTRONIC, 
ELECTRO- MECHANICAL 

CONTROL DEVICES 

TRANSISTOR, 
MACNETIC, AND 
ELECTRON TUBE 

CIRCUITS 
W• Ofhr You ... 

• Hitih Pay 
• Unique Advancement 

Policy 
• lntereating Work 
• Congenial Atmoaphere 

SEE OUR EXHIBIT 
at Booth #63. 

Send ruu111e or phoee Collect 

CGS 
LABORATORIES, INC. 

391 Ludlow S+reef, Stamford, Conn. 
Tel. DAVIS 4-9508 
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ITEMS OF INTEREST 
direction and velocity at succeedin1! 
levels of descent. 

For the first time, in January, 3 
Hasp darts were launched from a 
Navy riffed gun for rapid air meu
urements. The engineers at Ordnanc1· 
Laboratory bel ieve that a fully· 
instrul'nente-d Hasp can be test 
launched within a year. 

New Anti-Submarine 
Defense Command 

Reorganization of the fleet anti
s ubmarine warfare forces was an· 
nounced by Admiral Jerauld Wright, 
USN, Commander·in·Chie£. U.S. At
lantic Fleet. The new command, 
known as the Anti·Submarine De· 
fense Force, U.S. Atlantic F leet, will 
expand the responsibilities and task:o 
of the present force. 

Heading the new organization is 
Vice Admiral Frank T. Watkins, 
USN, who has been reassigned the 
responsibility for planning war·type 
protection and control of shipping. 
In addi tion to operational and train
ing tasks, he spearheads the activi· 
ties of the U.S. At lantic Fleet in the 
anti-submarine field, and has exten· 
sive cognizance of ASW research 
matters in order to program new de
vices into the operating forces. 

The new defense fo rce will bP. 
given centralized authority for all 
anti-submarine efforts of the ff eet 
with certain other responsibilities in 
connection with the Atlantic Fleet's 
mission of defending the U.S. from 
attack through the Atlantic. This in
cludes dual· purpose seaward exten· 
sion of the radar early warning line 
that stretches across the top of the 
continent. in which special electroni· 
cally equipped ships and aircraft are 
engagt"d constantly. The fleet uni ts 
are on the alert to detect both imb
marines and aircraft which may be 
enroute to the U.S. coastal areas. 

In the field of training, the new 
organization operates on a wider 
scale than the older force since it 
supervise-s the coordinated inter-type 
training of the several flt"et forces
air, su rface, and submarine--with 
anti-submarine capabilities. 

Electrical Engineer Award 
Eta Kappa Nu Association, na

tional electrical engineering honor 
society, announced the openings of 
nominations for the 1956 Outstanding 
Young Electrical Engineer. 

Awards are made on the basis of 
social and civic accomplishments as 
well as technical achievements. Nomi· 
nations are solicited from a ll ac
credited colleges, American Institute 
of Electrical Engineers, Institute of 

Radio Engineers and em 
electrical engineers. 

Candidates do not have 
hers of Eta Kappa Nu, b 
less than 35 years of age 
baccalaureate degrees in 
engineering from colleges i 
and Canada within ten year& 
May 1, 1957. Selections are m 
a Jury of Award appoint.ed 
leaders in industry and education 
the National President of Eta K 
Nu. 

Nomination forms may be ob 
from A. B. 1.erby, Executive 
tary, Eta Kappa Nu Associa 
P.O. Drawer 447. DillsburJ?, Pa., 
should be returned no later 
May 31. 

Phone Dialing Applied 
to Nilce 

Bell Telephone Co. has deve 
ne-w electronic techniques in di 
long distance phone calls which 
been applied to the Nike ant· · 
missile, enabling it to zero in 
target. 

Albert S. Barnes, supervisor 
customer information for BelL 
plained that the problems and 
tions were similar. He pointed 
that in the U.S. and Canada 
were 60 million tele-phones. 
1,800 billion different calls poss' 

"With the firm's new system of 
tomer dialing by long dis 
through a numbering plan s 
the two countries are divided • 
100 different geographical areas. 
you need to do is dial the first thr~ 
digits of the area involved, then the 
last four numbers direct," he said. 

The Nik!", using the identical sy>
tem, automatically chooses t he ap
propriate air patch in which the 
enemy bomber is fl ying. This is re
lated to a sky chart in which the s~ 
is broken down into grid patterns. 

World's First Tropospheric 
Scatter System 

The Federal Telecommunication 
Laboratories, Nutley, N.J .• have built 
and designed the world's first 
tropospheric scatter system with a 
band sufficiently broad to carry a 
television signal and up to 120 tele
phone channels. 

It will he placed in operation be
tween Florida and Cuba by late sum· 
mer. The northern termina 1, at J\py 
Largo, will be operated by the Lont. 
Lines Department of 1he American 
Telephone & Telegraph Co., as part 
of the Bell System, while the south
ern terminal at Guanabo, near Ha· 
vana, wil 1 be run by the Radio Corp. 
of Cuba, an affiliate of the Interns· 

(Continued on pa&e 136) 
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Systems engineering-38th parallel style 
Here's the challenge we received from the 
Korean Civil Assistance Command and the U. S. 
Army Signal Corps: 

Build 11 telephone communic11Jions system lo 
their specificllli<>ns thlll will function 01Jer moun
ttlinous lerrt#n. Cost Jo be within re11Sonable 
limits .•. upkeep minimum . . • equip~ls com
f'lllible with the e"pet'Unce tlfSd b11&kground. of 
the popuLtlion. 

The answer is the system now being installed 
in South Korea. 

Manually operated telephones, central offices 
and PBX switchboards, suited to a civiliHD popu
lation unfamiliar with dial methods. 

Wire lines for basic country-wide linkage, 
augmented with many channels of Ciirrier,. wher-
ever estimated traffic warrants it. · 

And-delivery on schedule. 

STROMBERG-CARLSON COMPANY 
A DIV I SION O~ GENIAAL OVNAMICI COA•OllATION 

a.-.! Offlolt ... ,..,"It IMhltlf, II. ' -""' c.ast ,.... It .......... "" ........ Clllf. 
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ITEMS OF INTEREST 
tional Telei; hone & Telegraph Co. 
The most spectacular aspect of each 
terminal will be two wave reflectors, 
each 60 feet high and wide, to be 
installed 200 feet apart. 

Possessing a 70 me. transmitter, 
receiver and d r ive r -amplifier, the 
tropo system is said to have a maxi
mum effective range up to 185 miles. 
Line-of-sight wideband radio systems 
will link each power-amplifier-reflec
tor unit with telephone or TV circuits 
in Havana and Miami. 

Quadruple-diversity wave trans
mission and reception is provided for 
the best possible results, regard less 
of prevailing radio transmis:iion con· 
ditions. This diversity also provid1~s 
a complete standby channel, in ca..'I<' 
of fai lure of some component. With 
a ll transmitters, receivers, and re· 
ftectors operating, the system can 
carry two complete television pro· 
grams simultaneously. 

Cost of the scatter eq uipment, 
without antennas and installation, is 
said to be about Sl million, while 
upkeep is expected to he around 
1140,000 a year . Similar links are 
in various stages of development in 
Europe and the Western Hemisphere. 

Saving Spect1um Space 
Due to the increasing scarcity of 

frequencies in the radio spectrum, 
me~ns of saving spectrum space are 
receiving cooperative attention from 
indust,ry and the Federal Communica
tions Commis11ion. 

In order to find room for new 
users, help to reduce interference, 
and obtain more efficient use of the 
radio spectrum, three conservation 
techniques have been offered to re· 
Jieve heavily congested frequency 
bands. They are known respectively 
as "offset carrier," "single sideband" 
and "split channel" operation. 

In the first, a station may be re
quired to operate with its carrier fre
quency "ofraet" 10 kilocycles above 

~-

Pictt.ired •hove i1 the Air Force'1 new, 1upe"onic fighter-bomber, Republic F-105 lliunder. 
chief, which hea bHn 1elected for volume production. Flying futer then sound on its very 
first flight, the Thunderchief h•1 •lrHdy proved itielf i" more the" 250 test flights. It hu 
b .. n designed under the w .. PO"I System Co"cept ... nuc1 .. r.bomb.cerryi"9 fighte r end 
is powered by the Pratt and Whitney J.75 engine. Ouhtending duign fe•tures •r• tilt 
lo"g, cylindrical fu selage, the short, very thin 1wept-b•ck wings, the nHdle "o~ •nd tile 
ventral fin on the bottom of the eft fuael•ge nur the ta il. Schedul·ed to rH ch • productiOll 

p .. ~ late in 1958, the F- 105 auembly line is •lready in operation. 

or below the normal carrier fre· 
quency. A channel assigned to such 
a station is desi~nated "plus" or 
"minus" accordingly. This results in 
less mutual interference and makes 
more assignments possible. 

The "single sideband" eliminatr$ 
the two-sideband transmission which 
utilizes more frequency space than i ~ 
artually required. By eliminating one 
sidPband, a narrower channel may hr 
us!'d, assignments can be made closer 
together, and room is made for addt•<l 
i;tation11. A further improvement is 
in making use of what is called "111111-

pressrd carrier." The power of a sta· 
tion is concentrated in whichever 
sideband is being used and sh•1ts 
down automatically, "between words," 
when power is not needed, 

Through a combination of techni
cal improvements in equi pment, 
manufactu rers have been able to 
produce equipment which can op· 
erate in channels half as wide os the 
pr<>vious desigm. Thus, more assi~n· 
mente can be crowded into a particu· 
lar band of frequencies by making 
use of "split channels,'' as more sta
tions occupy a smaller amount of 
space. 

Visit the DeYelopers 
of 

T:.I' r.1t•t l:ods rnt·ntioned arc- not th .. 
only means of sa\·ing spectrum spart. 
Government and industry are con· 
tinually workinl? closely together tn 
develop new trchniques in this ,·ital 
area. 
A1my and Industry 
St1engtlten Ties 

A major strp forward in strength
c>nin~ the ties hetKeen the Army and 
iadu!;try was made with the actin· 
lion of the new U.S. Army Resem• 
unit. the 262nd Si~nal Company, b ;:t 
month. 

The new unit, sponsored by tbt' 
American Cable and Radio System in 
Washington, D.C., exemplifit>S tht' 
strong relationship between indu:;t~ 
and the Army Signal Corps. S uch an 
affi liation will serve to strengthen our 
national defense 11ow and i n the fu. 
tu re. 

THE RIXON-MUX-16 (AN/ TCC-35) 

According to Brigadier ~neral 
Ken neth f . Zillman, Chief, Person· 
nel and T ra ining Division, Office of 
the Chief Signal Officer, the ooncrpl 
of affiliation goes back to t he Ch'il 
War when commercial telegraph 
furnished much of the Anny's r<>· 
quired communications. He s~d. 
however, that "the present offers a 
new kind of challenge to the timt'· 
tested relationship between the Com· 
munications-Electronics industry and 
the Army Signal Corps-for the fi~l 
time in history we have a requirement 
for a large and truly ready rt"Sf'f\'t 

force." 
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Booth 96 AFCEA Show 

Designers and developers of such other equipment 
as a 60 Kw VHF Transmitter, Binary Systems Error 
Counter and Triple Diversity Receiving System. 

RIXON ELECTRONICS, INC. 

24 t 4 Reedie Dr. Silver Sprins, Md. 

The activation ceremony was hrld 
in the office of Major Gt-nera l I. ll. 
O'Connell, Chief Signal Officer in the 
Pentagon. The new unit is com· 
manded by Captain Joseph 1. Cancir. 
Assistant Superintendent of Ameriran 
Cable and Radio. 

Among those attending the orrr· 
mony were Major General P. n. 

(Co11tinued on pafe 138) 
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WORLD'S LARGEST ELECTRONIC BRAIN 

RCA BIZMAC reduces weeks of paper 
work to seconds-cuts costs by mllllons I 

In almost the twlnkllng of an eye, electronics 
handles calculations that would take any person 
days of work. 

The newest - and largest - electronic "brain" 
(more accurately, electronic data processing sys
tem ) is Bizmac, developed by RCA. 

Bizmac is quickly becoming one of the most 
powerful allies of business and industry. It "reads," 
sorts, catalogs, analyzes, calculates, forecasts- re
duces months of paper work to seconds-cuts costs 
by millions! 

For insurance companies, Bizmac can digest 

mountains of statistics daily and put its finger on 
any one of millions of facts with push-button speed. 

It can help department stores keep split-second 
inventory control, can greatly simplify warehousing, 
storage and product-supply problems for big chain
store operations. 

And for the U.S. Am1y, it keeps track of literally 
billions of ordnance parts all over the world. 

The leadership in electronic research that made 
Bizmac possible is inherent in all RCA products 
and services-to help make life fuller, easier, safer 
through "Electronics for Living." TllK•••• 

RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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\)on't STICK YOUR 
NECK OUT 

' 
' ' 

WITH YOUR 

TRANSIT CASE 
AND REUSABLE CONTAINER 

PROBLEMS 
Take them to Skydyne. Skydyne 
engineers will assume complete 
responsibility of your transit case, 
and reusabfe container problems 
from design to delivery, insuring 
absolute protection against shock, 
vibration, pressure changes, fun
gus, shipping or storage. No outer 
case or otfter protection is neces
sary with Skydyne's custom built 
cases. 

If your equipment needs a case, 
it will pay you to learn more about 
Skydyne's exclusive service, and 
how it can help you. Write to 
Skydyne, Inc., River Road, Port 
Jervis, New York. 
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"Quality and Service 

Qu4/ity in Service" 

ITEMS OF I NT ER EST 
Ginder, Assistant Chief of Staff for 
Reserve Components; Major General 
Phillip E. Lindeman, Chief, Army 
Reserve and ROTC Affairs; Rear Ad. 
miral Ellery W. Stone (ret.), Presi· 
dent, American Cable and Radio Cor· 
poration, New York; Major General 
W. Preston Corderman, Deputy Chief 
Signal Offi~r; Mr. Edward J. Girard. 
Assistant Vice President, Federal 
Telephone and Radio Co., and As· 
sistant Vice President, Federal Com
munication Laboratories; Major 
General James R. Pierce, 2nd Army, 
Ft. Meade; Brigadier General Ken· 
neth Zitzman; Col. Arthur Symonds, 
Assistant Publisher, ARMY; Col. W. 
J. Baird (ret.), Editor, StcNAL . 

Enlist.cl Personnel 
Benefit Association 

A non-ptofit assor.iation open to 
"regular" enlisted personnel has just 
been organized, which makes avail
able to the "enlisted man'' certain 
benefits formerly enjoyed only by 
commissioned and warrant officers. 

Created to advance and safeguard 
the economic interests of service men 
and women stationed throughout the 
world, The Armed Forces Enlisted 
Personnel Benefit Association will 
initially offer its members emergency 
loan privileges, scholarship grants 
to deserving children of members, 
and low-cost group life insurance. 
Additional benefits will be considered 
as membership increases. 

Regulars of all grades (male or 
female) from all branches of the 
service are now eligible for member
ship. A board of directors, compose~ 
of enlisted personnel, will be elected 
annually by the members; however, 
officers, directors, and advisors will 
serve without compensation. 

Information and applications may 
be obtained by writing The Armed 
Forces Enlisted Personnel Benefit As
sociation, 422 Washington Building, 
Washington 5, D.C. 
Engineering Show of 
Coliseum 

Twenty thousand engineers in in
dustry, who design consumer prod· 
ucts and the machines which turn 
them out. are expected to attend the 
second Design Engineering Show at 
the New York Coliseum, May 20-23. 

The show, which has grown in one 
year to a size which places it among 
the five largest annua l industrial ex
positions, will bring to New York 
engineers from all parts of the U.S. 
and Canada, plus visitors from 15 
other nations. Three hundred and 
seventy-five companies will exhibit 
component parts, materials, fasteners. 

finishes and coatings, s har 
forms, and accessories to pro 
velopment. Representatives of 
hihiting companies will be 
to answer the engineers' ques 

The exposition is the s h 
for the original equipment 
Products which go into the 
of f>nd prod·1cts are demonst 

Concurrently with the sho 
machine .1f>si1m division 
American Society of Mechani 
f'inf'ers will sponsor a three-da 
ference on ilesign enginN•rin~ 
lel"'.s. The confnence ~·ill on 
I\ pare! discn~sion of " P r"ced 
Developin~ New Designs" ;t 

havf> sessions on the mechanic 
tcrials, and electrical aspect~ 
!';i"'n en"'inPf>ring. 

New Division at C .E. I. 
The Council for Economic 

trv F esearch recently held a 
stration at their headquarters. 
Jefferson Davis Highway, A rfi 
Va., of an IBM giant electroni 
puter 704. The demonstratio 
~iven to announce the openin~ 
Council's new Computer S 
Division. This division, in the 
of Dr. Herbert W. Robinson, C 
President, "will make availab 
the trained, imaginative mind~ 
C.E.I.R.'s engineers, economists. 
enlists and mathematicians an 
tremely powerful tool which wi ll ~ 
up the effectiveness of these pe< 
in tackling difficult problems for 
business, government and 6nan1 
clients.'' 

Examples of the tvpes of problt 
which will be handled with the 
of the computer by C.E.I.R.'s sl 
are: economic development prograi 
market pr.ojections, production sch 
ulin~ and operations research g 
erally. 

Rear Admiral, Nuclear 
Propulsion 

The Royal Navy of Great Brit: 
ltas announced the creation of 1\ n 
post, that of Rear Admiral, Nucl1 
Propulsion. 

The announcement of the positi 
said that the Rear Admiral Nucl1 
Propulsion "will act as the foe 
within the Admiralty of the OJlt' 

tional and material aspects of 1 

clear propulsion ." It will keep 
touch with developments made hr I 
Atomic Energy Authority and by 
dustry in the application of nuch 
propulsion to ships. The new positi 
is to be the link in such snerifi 
matters between the Admiralt)· n 
other Government Departments, ~I 
istries and Services as well as co 
monwealth forei~n NaviPs whpn ~ 
propriate. ( Co11tinu~d on pas~ 14 
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Phoro al right shows operators inserting 
secondary coils and connecting leads 

to commutators for units like the compact 
Songamo "GY" Flatpak-a rugged, 

small size dynamotor for mobile radio use. 

Final assembly operation. Push line 
lype of operations contribute substantially 
lo overall efficiency and accelerated production 
... aids in fulfilling all delivery schedules, 
even for units like the Type SF below, 
which ore built lo the most exacting specifications. 

Now ... dependable potNer supply uni-ts 

on depend~bl~ delivery schedules 

Sangamo expands facilities to meet growing demand I 

Sangamo power supply units for the military and 
commercial fields-Dynamotors, Rotary Con

verters, Generators, Special DC Motors-are built 

to meet your most exacting specifications for quality 

and performance. 

And ... Sangamo has the facilities to insure 

prompt, efficient, volume delivery to meet your 
production schedules. 

A new 200,000 square foot "controlled condi

tions" plant, in Pickens, South Carolina is equipped 
with the newest, most modern equipment to utilize 

the latest production techniques in the manufacture 

of these power supply units. This plant is geared for 

full-capacity production for units and components 
for mobile communication equipment. Look to 

Sangamo for your requirements. 

S<;.SM ·---------------------------------....... --
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SANGAMO 
! 
I 
I 

Electric Company I 
Electronic Components Division 

SPRINGP'IELD, ILLINOIS 

I 
I 
I 
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UAC tubeless 
DC to AC Converters 
replace bulky dynamotors 
and inefficient 
vibrator power supplies 

• COMPLETELY TRANSISTORIZED 
•COMPACT-as little as 
~cu. in. per VA. 

• LIGHTWEIGHT-as little as Yi ounce per VA. 
• RUGGED-withstand in excess of 100 G's 

CAN BE MADE TO MEET MIL SPECS 
UAC high efficiency power supplies solve size, 
weight, vibration and shock problems in hundreds of 
mobile and aircraft applications. Efficiency over 90%1 
temperature stobility from -ss·c to 1oo•c con be 
achieved. 400 cps. and 1000 cps. both available. 
Standard DC to AC unih to 250 VA; 
custom unih to 2 KV A. 
DC to DC and AC to DC units also available, 
including unusual input-output combinations such as 
28 VDC input, 115 VAC output; 115 VAC, 400 cps, 
3 phase input; 2.50 voe regulated output. 

TYPICAL STANDARDS From 24 to 28 VDC Input 

°"''"' c. .. - Lht ....... , .. .,. Yeh• p ..... (OM lht (lac .... ) .. ,, ... ,,i •• 
IOVA/50-400 !OVA 50-400 CPS .2 3!{1x21'),x4!f1 2 lbs. $200.00 
lOVA/115-400 !OVA J I 5-400. CPS . I 3)),x21~x4f); 2 tbs • 
JOOVA/50·1000 lOOVA 50·1000 CPS 2 3'!~1x31\.)1x5~1 31h lbs. 
!OOVA/115-1000 lOOVA 115-1000 CPS I Jl'f,)1x31Ji·1x51{, 3lf.i tbs. 

... 1---fl!!!!!!!!!!! ................... _...,_..,.. 
,.. 1--- +--.+---+-- -+-- -+- --t 

r .,. 1---+--+---+-- -1-- -+---1 

i ,.. 1---+-- -+---+---+----+----t 
.:: ... 1---+--+---+---t---+- --t 

.. 

200.00 
300.00 
300.00 

~ UAc·:::i:::~::.:s 
A OtVt9IOH Oft 

UniveraaJ. Transistor Produots Corp. 
SO BOND STREET • WESTBURY l I N. Y. • EOgewood 3·3~04 

Oept.S.57 
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SH UAC HIJll Efficiency hwer Supptlu at eur 
BOOTH 147, AfCEA Sitt•, Wasltll!lttn, D. C. May 2~22 

PERSONNEL CLEARING HOU 

Tiie pa .. 1 ef SIGNAL are .,.. to active AFCIA 
who are ... ki1111 1"•itio111 i11 tfte cet1uft1111iccrtio111, 1111m.• 
a11cf phototrophic ind111triH. A•y "'°"'"' I• ••titled It 
fl'tle ef chart• in this colu111n hu th,.. iaues of It. 
sine. PleaM li111it your 11otlc• to five Ii••· la ,.,.,_., 
ployen al'll a1kecf to acfcfl'llSS: loa __ , SIGNAL, 1624 
StrMt, M. W., Wa1hi11gte11 6, D. C. LeHen will be 
to the AFCEA lfte111bor. 

COMMUNICATIONS SPt:CtAUsT-CoM11cuNrcAnorcs Svsn.!ol ~lo 
with lea!!l!d long·line inte111hone experience plus. 10 yeare · · 
and civilian air traffic control. Broad background in e 
air operations, and llight movement. AB and LLB degrees. 
consider any lotation. Box 122. 

Ftt:Lll ENCl!llt:ER: [U:CTTIONIC, COMMlJ:-!ICATTON, MARl!llE Eqv 
Data processing and automat ion. DOD project coord' 
Branch Management, &ales promotion, customer relatiom. S 
and report., subcontract and material expediting, program 
ning, production control, priorities. Box 123. 

R&PRESENTA1iVE, with all client.a performing R & D or 
work for Wright Field and other agenc ies, needs mott · 
develop with both military and commercial potential. Pref 
are electronics or photographic equipments and ANP (ha•t . 
Acee~&) or packaging material. Box 124. 

MANUrACT!JRERS REPRESESTATIVt, WASHINCTON, D. C. Long 
lished and contacting all government procure'ment point! 
Washington, D. C., ha11 opening for an additional accoUllL 
a company manufacturing an end·use item and which i~ a.I 
doing some business with the military. Can also cover 
delphia and Fort Monmouth. Replies confidential Bo-. 12.l. 

MANUFACTURERS LIAISON REPR&SENTAT1Vt:. Retired LL Co 
Communicalions·Electronics Officer with twenty-one Y'411 
perience. Education: Electrical Engineering and Businese 
ministration. Familiar with Operation.al Suitability T~ 
R & D. Desires to represent manufacturers or act as liaison 
companies conducting business with Eglin Air Force 
Florida. Box 126. 

Go~r11 .. ettt •tMI MUlt.rw Po•ltlelu A1'11U.Wt 
Go•er•uHnt and 111tilitary a9enci11 are inYitecl to 1111 lllil 
col111111t to announce available po1itiona which lftlrY lie fl 
ite1"111t te the rHcfen of SIGNAL. Notice• will be publidid 
tftree times if 11ot ca11cellecf behl'll. Applica11h apply os 1114~ 
coted i11 i11cfivicfual 1totice1. 

THE SPt:elAL Dt:vtCES CENTER, an activity of the Office of ~anl 
Research, located at Sands Point, Pon W81'hington, Long bland. 
has eeveral vacanciee for electronic engineers at S7,035 • yr&1 
and for Engineering Draftsmen at $4,080 a year. 
Inquiries should be directed to the Industrial Relations ()Sim. 
Telephones: Flushing 7 ·8300 and Port Washington 7.3800 . 

ORDNANCE ENCINEER (f7.000 a year). A~sistant Tnsprctor of ~,,J 
Material, Germantown, Pa., has opening in development and p11>
duction of ordnance equipment. Requirements: Bachelor's dt#f!t 
in engineering (or four years' equivalent experience) and 21; 
years' engineering e:lllerience, one in ordnance engineering . .\la: 
ter's degree can be substituted for one year's experience; Dodor• 
degree in ordnance engineering can be substituted for all tJ]lC' 
rience. For further information, write: Supervising Inspector vi 
Naval Material, 17 Brief Ave., Upper Darby, Penna. 

[LECTRONIC ENC1Nt:ERS, ELECTRONIC SCIEl'ITISTS, MECHANIC.IL £'· 
CINE.ERS, starting salaries $5,335-16,390. [NCINEERt:-<c D~AFTSll~'
$3,415·$4,080. Vacancies now exist at the U. S. Navy EJcc1n1n1~ 
Laboratory, a major West Coast scientific organization engagfd 10 

research and development of electronic equipment 11nd SJ':'ICI!);. 
For further information address: U. S. Navy Electronics Labon· 
tory, Civilian Personnel Division, San Diego 52, California. 

RADIO 0PER~TOR TECHNICIANS. Veterans •$3,400-$4,200 to !II~ 
Overseas opportunities. Amateur or commercial licenses bdplu:· 
full pay during advance training. Good advancement opportuni· 
ties. Submit resume with name, age, address, phone num.btr-
if any, military experience, private training, . wo!k espenencr. 
FCC licenses-if any. Armed Forces Communirahons and Eire· 
tronics Association will forward &ame imm"diatcly to t111plo~l'f 
who will acknowledge your application direct. 

(Conrinued on ptJ6e 142) 

SIGNAL. MAY, itsl 

----



Jobet1 -ouler, FICo englneer, holding plug-in analog modules - o 
lrcMislorized omptlfler unit and on oletl•o·mechonicol unit. Eledronic 
po .. I of analog computer is in background. 

flCo digital engineer Peter Carbone hold ing d igital 111odule, comprised 
of eo11ly removable trontistorlzed printed drcvlt1. Rack-iyp. digital 
computer Is In background. 

ANALOG or DIGITAL: 
WHICH TYPE OF SPECIAL-PURPOSE COMPUTER IS BETTER? 

THE ANSWER: It depends on the application. 

Ford Instrument develops and produces both types 
of computers - analog and digital - for an unlimited 
range of systems applications. FI Co analyzes the prob
lem and designs the computer best suited to the needs 
of the application, in terms of reliability, flexibility, 
economy, and size. For both types of special-purpose 
c:omputers FICo employs modular techniques, simpli
fying the problems of design and manufacturing ... 
and making servicing fast, simple, and economical. 

including missile and rocket launching, missile guid
ance, airborne and tank navigation, test and other data 
processing. degaussing, torpedo launching, gunfire 
control, and many others. 

FICo has developed and produced special-purpose 
computers to handle an extreme variety of problems-

FICo modular techniques 
as applied to an amplifter 
for an airborne naviga
tional system. Arrows point 
to printed circuit ampli
fiers. Two typical cards are 
shown at right. 

FORD INSTRUMENT CO. 
D IVI S I ON Of SPE RRY RAND CORPORATION 

31 · 10 Thomson Avenue, Long Island City 1, New York 
Beverly Hills, Calif. Dayton, Ohio 

IMOIN••Ra of unusual abllltle11 can find a future at FOPlO INSTPlUM'BNT CO. Writ• for Information. 

SIGNAi., MAY, 1957 
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TtUTTn. (Jna.t'Mll.• .t•o Cn'n<~.trwJC Tv.w~JCU~s. \ "'1e'naAs 
S.l.200-13,700 to .can. o.~ opportnibel. FaD psy chuiq 
rrami'nir ,,m;,d. Gf)f)(f abur..emeM opp«tairita Sabmit -
with Mmoe, a~ addttM, ptione inrmba- -if 1ay, aailiury npni
-:Yl'"..e, F<.:£ l~-if aay. Armed f«ua Coannaicatiom ud 
f:J....ctrooit:11 A941')f"ia rion wm "1r-;mf .. _ inmiediatdy to employer 
who will rin"wkdirio: yom qplir..alion dir~ 

f,u,.1;nv1•1t; Tr..r.ll•lf:IH lf7."l7fl.18.645 plo~ 25% 'Dl;IO·tuable' 
r411( rd fi•in11 allmo-aMA;). Maj&r dati'"I •~ IO plan. direct and 
•11pr.FYi.-e 1h1: "J>"Talicm and maintenance of earner. ~. 
tl':rntinal•, ief0<J(laph and ~tr.d eqarpmem inaulled in the 
11111 tellf rrmn•. lndad"" ln•pt:r.tion• of facilitiel lo determine 
requi~tf rraininic, the t>rpnizinr 1>f t~ training and when necetr 

Ml'J thr.. ar,loal r..onducting t>f the !raining. Three rean1 general 
~pnimr·r. rr.qufr,.d and three Ji:afl fPtt)alized n~ In· 
1uiri~ ..fi11111tJ ~ diredr.tf lo Ci•ilian Penonnel O!riur, Aluka 
<:-rmmaninarion Sr•tm, r,.50 f eJ..:Tal Office Building, Se.ttle 4, 
Wa11h. 

f,1.1.1:nr>1'tC E~c1~rJ.1111 GS-5 1hroup GS.12. The.e potitionl hne a 
ulary ranie Ill H ,"80 throuah SA,64.5 J>f'f annum. Employees in the11e 
p<111h lrin• Jt#JfVI': a• adti111Jrs and consullant• to Signal CoTpt Con· 
l rar.tlni OfficeT8 on t,.chnir.al phu~• of procurement of Signal 
Corp• r.quipm~n t 1foring th,. 1.eri!>d of eolici111ion and during 
!he life 111 thr 1:11ntract. Sut1mil rnume 1111d the Armed Forcn 
Communk:arion• an tf f:lo:ctronke AllllOCiatfon will forward aame 
imm,,1liately Ill employer who will acknowledge rour applic11ion 
dir,.r.I. 

S11n11v1~n11r (; r.111111ur. f:1'1r.ll'lt.f.ll CS6,950 a year) . To ~rve 11 an 
auiiitant to !he military J>Q•I engineer. Function of the Depot 
facilitlH Dlvi~ion ia related to maintena nce, ure and preeervation 
of all lmildinge, etructureA, and r ighll!"of-way and 01her real eatate 
of the d,.pot; re•pon11iblc for fire protection and prevention for 
the dr.pol: and man1«rment of drpol facilitie•. Inquiries may he 
dlrerled Ill the Civilian Pe"'°nnel Office, Df!ulur Signal Depot, 
01'1C'.atu r, llllnol4. 

EA~T Co.t~T Prr.ToRIAt. CllNTF.fl hu an opening for a etudio 
elrt'lrlclan at f2.5 1 an h()(1r. Dutiet include operating moat elec· 
trlr.•I ,.quipm..,nt, requirlld for morion picture production. JCnowJ. 
rul11c of liHhtini ,,ffr.ch and 11witchlioard wiring required. A 
JIO•ition i• al•o avallahle for en a rchitectural drlfteman at H,525 a 
yrar. ~ituatlon rrquire• ability lo eitfl(lnte dc8igne and plan11 for 
motion pir.lnre 1N"ttin1t1. and to paint and dr- eele, dioramas 
anti othr.r pictorial reprr•entatione. Clerical duties include filing, 
drvr.lopln" and print ina of blue printt, and a minimum amount 
of typlnf!. 1'"or fu rthrr lnfonnalion, write to Civilian Personnel 
Offire, Anny Pictorial Cenll"r, Long leland City, I, N. Y. 
1'11 YMt;l~T- GS-9. Qualifi,,d expert on radiology responsible for 
th11 op!'ratlon of the film b11d11e iiervice unit anJ for the monitoring 
of perli<lnnrl , material, equipment and radioactive sourcee. Ac· 
11011 ntant~G!"·9. Rr.1pon1ible for receiving and analyzing all 
rrport• l(eneratrd by the Finance and Accounting Branch ; prac
t lral appllratlon of accountine; throril'8. Coal AocounLant- GS-9. 
~crvc1 u Stall Accountant for the Maintr.nanc~ Diviaion responeible 
fnr prrformlnit profruional acC(luntinit work in conneclion with 
<'<l•I 1r1•ountln11 11ml Army Industrial Fund activities. Electronic 
Enitlnfl<'r ( ;~q. He~pon8ibl" for indrprndent accomplishment of 
pr11fr111lnnal rnaln,,rrlni work ae l'l'lated to reaearcb, develop
mr•nt, 1lr1lp:n, nvaluatlon, 1tand1mli:r.ation, modification, etc., of 
prototypl'! proJurtlnn anti fahrlratlon mo1lel1 of cltctronic equip· 
me111. Inqulr(,.a should he directed to the Civilian Personnel 
Dirc<'lor. l.rxln11ron Sip:nnl Drpot, Lrxin1t1on, Kentucky. 

.. ·. :: -..... · = ... : : 

)fdllC..U. Ornaa CS.12. ~ po&itioa ~ a.Mi pa: &1111Q. 

The nnployee will be ~ for lk opaarm fll a fedm] 
CiTIJW. Heahh Serna rype of dM:pe-ary co-ai-ias .....-.,,;,. 
and treUIDent rooms aad eq~at. fumr-s .mtuy pmcmrJ 
huiq initial n:qoosibility fol- diapnioiK ud .m, ., .. of ca.~ 
for ueatmeDL Submit reMJJDe and I.be -~ F.u. c-nie. 
tion. a.od Dectroaics .A!t.ociatioe will fonranl - m-dUtcii 
to employer who will aek:oow~ your~ dil!ecf. 

Fon '.\fo~ot.-ru \ "&CA'.'lCJLS 

SapY. Pbysiclit ICennaJ>, GS.14; Dertiomc ~ ·~ 
eral1 , GS.14. 

Dwy Sr;u:ion: Pu.den&, Cali.forni&. 
.Electronic: Engioett 1 IUdio), GS.13. 
Du.1y Station: Oi.rist Church. Hampehitt. England 
Elmronic Engineer <Gninal), GS.13; /Jaly SllltUN: Ftlll 

Monr~. \ 'a... Fort KnoL Ky.., Fort B~. Texas. and Fort Rrdtr. 
Ala. Electronic Engi.Mer (Radio. I~). G~Uj 
Chemic.t.I Engineer, GS.II ; Elect.ronie Engineer I Rad.io. ~ 
l Wire Cominarucationa), GS.II: )iedianical Engineer •:'C 
Signal Equipment) , GS.11; Trainini Oflicu ' General f'1tldi1 
GS.11; Mechanic.t.I Engineer and Mechanie&l EDgineer tS~ 
Equipmeal), GS.9; Employt!e Uti lization R~tatiTe. C~: 
Jnstructor (Radar, Radio-Microwne, Wire Somid Rtt«din{• 
GS.9; Radio l Electroruc Equipment lnmlln a.od ~ 
WB-15. 
U.S. C1vtL SEJlvtCE CoMMlSSIOl'I . Vaca.odes oo~ eiist for Elro 
tronic Technician po1ition1 in the Civil Aeronautics -~~ 
lion in Alaaka. Starting salaries are $<t,080 and M,52.l. :it 
written lest required. F ull information oa how to apply inay bt 
obtained at many post offices throughout the country or from lht 
U.S. Civil Service Commission, Washington 25, D. C. 

U.S. C1v1L S ERVICE CoMMISSIOl'I has annoo.nud va~ for 
communications c ryptographic coding clerks at $3,415 a ~· 
Applicant& must have general erperien~ 4$ a c.krk, typist. ttlt
typiet or telegrapher, pl us 6 months of specialized expericnet ii 
enciphering and deciphering me&Sages. involving the u!< of 1 

variety of current cryptographic systems and devices. lladio 
broadcast technician poai1ione a.re also available in the lnttr· 
national Broadcasting Service al SS.915 a year. No writlcn IC'll 
required. Further information and application forms hom rhe 
U.S. Civil Service Commission., Waehington 25, D. C. 

ELECTROl'lrc E!fclN.URS. Starting salaries $5,335 and f6,I J.i. 
Electtoni.c Technicians, saJaries frorn $3,670 to SS.440. Vacanclis 
now exist at the Electronics Division of the Ntw York :-;,~11 
Shipyard, located at Navy and Sands Streets, Brooklyn l. 11. f. 
The shipyard is engaged in activities ashore BJ1d a8oat, includin! 
consrmction of new super·carrlers. Direct inquinea to thr In· 
dustrial Relations Officer, Telephone Main 54500, fa.ten;i(IO 
2877, 2379 or 2593. 

FORT HUACIIUCA VACANCIES 

Supervisory Electronic Engineers (2) GS-855-14, Gc.neral 
Electronic Engineers (2) GS·855-13, General 
Electronic Engineer GS.855-13, Instrumentation 
E lectronic Engineer GS-855-13, Radio 
Electronic F.ngineer GS-855-12, General 
Electronic Engineers (2) GS·855-11, General and Radio 
Electronic Specialist GS-855-9 
Electronic Engineer GS-855·9 
Physicist GS-855-9 
Supervisory Analytical Statistician GS-1530-12 
Mathematician GS-1520-12 

ITEMS OF INTEREST 

Dreyfus Promoted to 
MoJor General 

Dreyfus has been Chief of the Pro
curement and Distribution Division, 
Office of the Chief Signal Officer. 
Currently, he is visiting various com
mands in the Far East. 

Vice-Chairman of the Institute oi 
Radio Engineers Professional Group 
on Communications Systems I PGC51

• 

Mr. Dingley, a member of A~C£ . .\. 
is a registered Professional Engineer. 
He is also a member of AlEA 3 

Fellow of the lRE, and a Naval~ 
~rve Captain. He has been hon°. 
with the Defense Department's Di~ 
tinguished Civilian Service ~feda 
and is currently serving B! Chal!f~ 
of the Washington Chapter 
PGCS. 

(~onfirmed hy tho llnltt>d S1att1s 
Srnnto nnd re<-mitly announccd by 
the Chier Si~lllll Offi1•or in Wa!!hing· 
ton is tho promotion of Rrigadier 
General Jame11 lh't!yfus to the rank 
of Major Gcnl'rAI. 

SI t1C'o J 11 n uny l, 1956, General 

New Notional Vice-Cboit
mon of I RE P1olessional 
Gtoup 

F..dward N. Dingley Jr., Chief Com· 
munications Engineer of the National 
Security Agency, has been elected 
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- Vs the weight - Y2 the size of 60 cycle units 

Designed for use in high frequency control systems where weight 
and space must be minimized, these POWERSTATS are ideal for ship, 
aircraft, guided missile and other 400/800 cycle applications. 

Listed are some of the standard line of POWERSTA TS for high fre
quency applications. However, many high frequency requirements 
necessitate designing to individual needs. The Superior Electric Com
pany will be pleased to work with you on the design of POWERSTATS 
to satisfy new or unusual needs. 
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See us in 
Booths 8 and 9 

at the 
AFCEA Show 

:-~~-~;~~;~~-;.;;,-:~~~;~---=--=-~~ ----
' ~ COMPANY 

-00(1tlin 

Olfc.,: los Anoele1, CollfOfnio • Sot\ 
Frot1etK.o. CoUfor"io • T0<onto. Ontario, 
Co"odo • M.loml. ffot lda • Chicago. lllino4s 
lokuftaH, Maryland • Detroit, Mic.higon 
H.., Yew\, Nrw Y0tk • Cleveland, Ohio 

Dolot, T•ao1 • Seonfe. Wo,.,,ington 
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I NEW PRODUCTS FROM INDUSTRY I 
Electronic Larynx FM signals which are pjcked up on· 

Rand Development Corp. has de- an outside FM radio receiver. The 
veloped an electronic larynx which "pill" may be manipulated throu~h 
will allow persons without voco I the body by means of outside ma!!· 
chords to talk. netic forces, and its course maY t~ 

The transistorizt-d unit which con- traced by fluoroscopy. · 
sists of a small speaker case and a The main purpose of the '' pill"" i~ 
plastic t11be, can generate a composite to give information on pressures and 
sound r:111ging from 80 to 6,000 muscular contractions in the in-
cycles simultaneously. It has a built· testinal trac~ and it .may prove u:.i:-. 
in speaker attached to the one-eighth fol in revealing acidity and tempera-
inch diameter plastic tube leading to tures. It is designed to study human. 
the mouth. digestion and absorption under hoth' 

Words are formed by the mouth of normal and pathologies~ condition.;. 
the person wearing a unit, and sound. Also, it is hoped that the " radio pill .. 
which includes the overtones, is will aid researchers in gainin:? 
audible through the speaker. A unit knowledge about the muscular ac: 
is small enough to he worn in a ve-st tivity of the right side of the colo:i. 
pocket or on a necklace. A small .quartz cell, the size of • peanut heretofore almost inaccessible for 

James H. Rand, president of the shell , is tt.e heart of the 11e• "lol'lovac," an studv. This knowledP.'e may pron• 
inventio11 of t~e OuKane Corp., St. Charles, f J 

company, said that the electronic Ill. The device uses ionic cloudi to repfaee use u in understanding the pathe>-
laryn.x, which is the smallest vocal diephrems in loud1p .. keu end to beam logical physiology of such ailmt>nl• 
chord in the world, will be marketed ultre-sonie (silent sound} waves fol' indu1o as spastic colitis. ulcerative coliti• 
commercially in several months and lriel, therapeutic and reseereh purp0te1; and other organic and functional 
will retail for about $300. n<'W unit was developed to provide disease conditions. 

rrliablt> field communications in tf'r · The "radio pill" was designed b_1 
11Tronsac S-100011 

Transisforizetl Computer 
The Philco Corp. of Philadelphia, 

pa., now offers a large-scale elec· 
tronic computer for scientific appli· 
cation in research Jahs, industries and 
universities. 

The Philco TRANSAC, Type s. 
1000, features new speeds and ex
tensive command structure, provid
ing for the solution of lengthy and 
complex mathematical problems. The 
transistors used require no periodic 
replacement, and the transistor cir
cuitry eliminates bulky insulation and 
the heavy power supply equipment 
associated with vacuum tube devices. 

Generating comparatively little 
heat, the S-1000 requires only a 
sma ll fraction of the air-conditioning 
equipment normally required for 
large-scale computers---only the 
amount of cooling needed for human 
comfort. 

The TRANSAC computer needs no 
installation work or special wiring. 
It may he plugged into existing llO 
volt, 60 cycle outlets and is equipped 
with casters, making it highly mo· 
bile. 

Ratliotelepltone for 
Field Work 

A new portable AM radiotelephone 
has been announced by Kaar Engi
neering Corp., Box 1320, Palo Alto, 
C:nlif. 

Designated the TR 246 Packset. the 
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rain where VHF equipment is im· Dr. V. K. Zworykin, as it had bf.t-11 
practical- in oil exploration, geo· envisioned by Or. John T. Farrar. 
logical survey, mining, foreign con· and it has been developed and tested 
struction, etc. jointly by the Rockefeller Institute. 

The Packset provides approxi- the New York Veterans Administra-
mately two watts of output power in tion Hospital and the Radio Corpo· 
the 2 to 8 me. frequency range. Its ration of America. At presenL tht 
power is obtained from three 1.5 "pill" is being used experimentally. 
volt "A" batteril"s. thrf'e 4.5 "B'' bat
teries, a.nd two 7.5 "C" batteries. 

Speci:a 1 feat11Tes incl11cle built
in metering facilities, receiveT noise 
limiter, and squelch system. The 
Pack.set is entirely self-contained in 
a watertight canvas backpack and 
has a ·base-loaded, telescopine:, 16-
foot antenna to insure maximum 
portabilitv. Measurements are 12" x 
F,'' x 11%", and we:ght, includin~ 
£ull complement of batteries, is 23 
lbs. 

New 11Ratlio Pill" for 
Medical Reseorclt 

A new l"-long "radio pill" con· 
taining a tiny FM radio station will 
broadca It news to medical research· 
ers on gastro-intestinal ills. 

The new "pill" is an easily swal
lowed plastic capsule containing a 
tiny transistor, an oscillator, a fer· 
rite cup inductance core and a 
minute, replaceable storage battery 
which powers the oscillator and lasts 
for 15 hours. The oscillator is so 
sensitive that its frequency varies 
with ch~n!!es in the pressure to which 
the "pill" is exposed, sending out 

Power Supply Unit anti 
Field Test Set 

Two new proprietary products, a 
missile airborne power supply unit 
and the Model 604 field test set for 
AN/ ARC-34 radio sets, are now 
available from the Cal-Tronics Corp .. 
Los Angele.s, Cal. 

The missile unit is used to furnish 
power to a missile prioT to relea;r. 
It plugs into the aircraft s}-stem. 
modifying the electrical power to thf 
proper requirements. The unit i; 
potted with a plastic Jock-foam which 
solidifies it in a metal container to 
withsiand vibration or ~hock. 

Model 604 field test set for com· 
mercial airlines provides a systematic 
means of completely checking the op· 
eration of the airplane's communi· 
cation set. De8igned in three unit~ 
to match those of the radio set. it 
tests out the remote system, the f rr· 
qnency generator or monitor and thr 
mechanical tuninJ?; system. Accord· 
ing to Cal-Tronics' engineers, a com· 
plete check can be made in approxi· 
mately one hour. 

(Continutd r.11 JlaSC' l-t6) 
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PROVEN· on the assembly line! 

"PIG-TAILOR",*~ 
For PREPARATION ol axial lead components 

1'PIG-T Al LORING" 
. . . a revolutionary new mechanical process I or higher 

foduction at lower costs. fastest PREPARATION and ASSEMBLY 
l Resistors# Capacitors, Diodes and all other axial lead 
omponents for TERMINAL BOARDS, PRINTED CIRCUITS and 
llNIA TURIZED ASSEMBLIES. 

The " PIG-TAILOR" plus .. SPIN-PIN"-occurately 
MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 
and shapes-3 minute set-up-No accessories-
Foot operated-1 hour training time. 

PIG-TAILORING provides: 

1. Uniform component position. 
'2. Uniform marking e xposure. 
3. Miniaturization spacing control. 
4. "S" leads for terminals. 
S. ' 'U'' leads for printed circuits. 
6. Individual cul ond bend lengths. 
7. Better time I rote analysis. 
8. Closer cost control. 

PIG-TAILORING e liminates: 

1. Diagonal cutlersl 
2. long-nose plie rs! 
3. Operator judgment! 
4. 90% operator training timel 
5. Broken componenlsl 
6 . Broken leodsl 
7. Short circuits from clippings! 

9· Invaluable labor saving. 
IO. lmrnea10te cost recovery. 

8 . 65% chassis hondlingl 
9. bcessive lead tautness I 

10. Haphazard assembly methods! 
"SPIN-PIN"T.*N. Close-up views of "SPIN-PIN" 

illustrate fast assembly of 
tailored-lead wire to terminal. 

'PATfHT 
l'DID1MO Write for illustrated, descriptive text on 

BRUNO-NEW YORK INDUSTRIES CORPORATION 
DESICNERS AND MANUFACTURERS OF ELECT/IONIC EOUIPMENr 

460 WEST 34th STREET • NEW YORK l , N . Y . 

SIGNAL. MAY, 1957 145 

vGooglc 



Piciured here is the new Feirchild UHF bu
con transmitter, built inside a ste11dard siu 
sardine ce11. Tran1idon and printed cir-

cuitry ere u1.d throughout. 

Beacon Transmitter Fits in 
Standard Size Sardine Can 

A completely transistorized UHF 
beacon transmitter, small enough to 
fit into a standard size sardine can, 
bas been announced by the Elec· 
tronics Division of Fairchild Con· 
trole Corp., Syosset, L.I., N.Y. 

Using a Kel·f laminate for its 
printed circuit, the transmitter is de
signed to send radio signals a dis· 
tance of 25 miles continuously for 
24 hours. It can be modified for voice 
or code operation at frequencies other 
than the 280-322 mes. for which it 
was designed. 

The output feeds a standard sub
miniature 50 ohm coaxial cable, at
tached to a simple self·erecting quar
ter·wave antenna radiator. The an
tenna is housed in a hermetically 
sealed tube only 12" long, but is ex
ploded into action by a small gun
powder charge. 

A toroidal type power supply is 
built into the sardine can that houses 
the tTansmitter. Size of the can is 
2·3/4" x 4·5/16" x l". Finished can 
weighs less than 8 oz. 

I SEE 
Hi-Directivity 
Broadband Coaxial 
Directional Coupler& 

e Frll• /or o•,. Co""'°"•"' Ce1elope, 
0 u 11w .... , c:·••P'-•• a11cf c-omp,... 

Television Line Selector 
A new television line selector 

(Type L.196) is offered by Mullard 
Ltd., Mullar:d House, Torrington 
Place, London W.C. l, England. 

With this instrument, it is claimed 
that any conventional triggered 
oscilloscope can be used to give a 
jitter-free display of one or more 
lines of a television video signal. 

The output of the line selector is 
a sharp-fronted 30V pulse, which 
can be delayed with respect to the 
frame pulse by up to 2.5 millisec· 
onds. The delay is '1stepped" in syn· 
chronism with the line pulse, and 
coarse and fine delay controls are 
incorporated for easy selection of the 
required display. 

New Test Instrument Kits 
A new line of electronic test in

struments in kit form has been an· 
nounced by Paco Electronics Co .• 
Inc., 70-31 84th St., Glendale, L.T., 
N.Y. 

The kits are expected to find wide 
application in radio and TV serv
icing, hi-fi custom building and 
service. electronic hobbies and ama
teur r~dio, science education and 
technical schools, as well as indus· 
trial testing and quality control. 

The first five kits in the Paco line, 
now ready for shipment, are: The 
Model B-10 battery eliminator kit, 
with both 6 and 12 volt outputs ; the 
Model C-20 resistance-capacity-ratio 
bridge kit, with capacity ranges 
from 10-2,000 mmfd and resistance 
ranges from 0.5 ohms to 200 meg· 
ohms; the Model S-50 5" cathode-ray 
oscilloscope kit, with 1, Mc band
width; the Model T-60 tube checker 
kit, with free-point lever element se· 
lector system; and the Model V-70 
vacuum·tube voltmeter kit, with a 
total of 21 ranges. 

Ultrasonic Flaw Tester 
An ultrasonic flaw tester, which 

gives three simultaneous pictures of 

"U,,ique in tlte Microwtne Field" • 

• ..... ..... "' ''"' """ . . . ·-llehl· 
• Olll req .. 1H I . Booth 54-AFCEA Show : 

~0U0~MfCROWAY8 • 
• 
• 
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~ ~ co.~tnc • 
252 E. Third St. Mt. Yemen, N.Y. 

the matter being tested, can find fla1o 
in any metallic material. 

Mr. Benson Carlin, President an 
Chief Engineer of Alcar lnstrumen 
Inc., Little Ferry, N.Y., described th 
S25,000 instrument to members o 
the Society for Nondestructive Tt:St· 
ing. He said that it was originally 
developed for use at the Watertown, 
N.Y. Arsenal, where it is finding 
flaws in 14-inch armor plate for 
Army tanks. 

By utilizing sound waves in the 
u ltrasonic frequencies, the instrument 
is able to detect and plot flaws. :\o 
only is it eleetronically simple t 
operate, but no computation proct'
dures are necessary in order to rea 
presented data correctly. 

The flaw tester is militarily useful 
in testing metals in airplanes. shipo, I 
guided missiles, and rockets, but it 
also has industrial applications in 
the inspection of steel castings and 
pressure vessels. Mr. Carlin said th11t 
the instrument has not yet het-n 
placed in production for industrial 
uses, but will be if there is a de
mand. 

Instrument Display 
Projector 

A new and successfully tested de
velopment in simplified aircraft cock
pit instrumentation has been an· 
nounced by Autonetics, 9150 E. Im· 
perial Highway, Downey. Cal. 

Called the Instrument Display 
Projector, the compact device pro
vides at a glance essential informa
tion to pilots for completing an in
strument landing, while at the same 
time allowing visual contact outside 
the airplane. 

Components are a miniature-typt> 
cathode ray tube, a mirror system. 
collimating optics (which make light 
rays parallel), and a trichroic com
bining glass using a color contra.<t 
principle to enhance definition of the 
reflected image. 

With the color separation principli> 
and cathode ray tube, the instrument 
can obtain suitable image definition 
against a bright sky background. 

Since the display is focused to in
finity, Right data reproduced on the 
cathode ray tube appear to the pilot 
a..s a bright image suspended in space. 
As a result, the pilot has no eye> 
accommodation problem; he need not 
transfer his visual attention r rom thr 
tube image to objects outside the 
airplane. 

The Instrument Display Projector 
requires only about 4,000 volts to 
obtain necessary image brightnt>SS
five times less than that needed hr 
conventional cathode ray tube syi· 
terns. (Continued on pa8t1 148) 
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Introducing ..• 

BELL AIRCRAFT'S NEW /fl/me RECEIVER 

ELECTRICAL SPECIFICATIONS 
fY11t•• FM 300 KC Deviation 
Jynf11• Ra119a: 406 to 420 megacycles 

Plug-in assemblies to extend range to SOO 
mes available 

Oeclll•torr Crystal controlled 
S.neltfvlty1 S microvolts or be.tter for 10 db 

quieting 
l•11tut lntpadoncar SO o.hms 
.. ndwldth: l.lS mes± .1 at 3 db 
l11ta•• •Ml Sp11rlo11• laapa111a1 Better than 

60db 
Oufllutr ±o.s db 4o cps to 40 kc 3 d'> at 

100 kc 3.S volts RMS soo ohms 
closed circuit 

Sciuatcha Adjustable squelch relay from 10 
to J 00 microvolts input 

Powor tnp11t1 Less than SO wans. Power sup· 
plies available for 400 cycles per second 
11 SV or 28VDC 

MECHANICAL SPECIFICATIONS 
Dlmo11alon1 3.6x S.S x 1S.2S inches. 

Volume 300 cubic inches 
W•l•hti 10 pounds 
Mo•11tln• 1 Solid mounting 

screws 
9 mounting 

09t0retfng l11vlro11mantt 1 15 g's ~ to 2000 
cycles ·55° to +72°C 
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where Modular Packaging Conquers 

Vibration Proble ms 

Beu Aircraft's recent breakthrough jn Modular Packaging Techniques 
was utilized in this rugged, 400 megacycle receiver designed to meet the 
exacting vibration requirements of Bell's own missiles and guidance sys
tems. It is immediately available for commercial or miliwy applications 
where demodulated control signals for the activation of any communica
tions system requiring a high signal-to-noise ratio, high sensitivity, high 
stabiliry, and a wide audio bandwidth with low harmonic and phase distor
tion are needed. The receiver is equally efficient as a radio controlled 
receiver for guided missiles ... as a ground telemetering instrument ... or as 
either a ground or airborne communications receiver. 

The modular construction of the plug-in units in this revolutionary new 
400 megacycle receiver also facilitates fast, easy servicing. A comparable 
500 megacycle receiver is in the final stages of development. 

This is but anocher example of the engineering imagination of Bell Air
craft's Avionics Specialises in solving tomorrow's 
complex problems today. 

For complete information on these receivers or 
any ocher avionic units, systems or componencs 
write, wire or phone: Sales Manager, Avionics 
Division, BEll AIRCRAFT CORP., Post Office 
Box One, Buffalo 5, N. Y. 

WELCOME A. P. C. E. A . MEMBERS AND 
GUESTS lo tht exhibit of BtU Ai~raft's A11ionics 
Di111'sion, Booth 97-98 .. . and lo our Hospi141i17 
Suitt al tht Sheraton Parlt Holt/. 

Avlolllcs Dhtliott 
BUFFALO, N. Y. 
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NEW PRODUCTS 

Simple dialing procedwre for u1in9 11utometic "dial-direct" mobile two-wey rad iotelephone 
system, developed by Ou Mont, i1 her• demonstrated by engineer J11 mes A. Crei9. 

Automatic Mobile 
Radiotelephone System 

The first completely automatic 
"dial-direct" mobile two-way radio
telephone system is now available 
from Allen B. Du Mont Laboratories, 
Inc., o( Clifton, N.J. 

The unique system allows phone 
calls to and from vehicles to he 
relayed, completely unattended, 
through local telephone systems. Un
like other radiotelephone systems1 it 
operales on a 24-hour basis, requir
ing no manual operators. 

Calls are made by dialing a num
ber within a local telephone system ; 
also, anyone within the system may 
call a vehicle in the same manner. A 
long distance operator must he con· 
tacted for the placing of toll calls 
on ly. 

It is believed that the low cost of 
the system will open radio-telephone 
service to the general public, to truck 
and other vehicle fleet operations, to 
boats1 and to rural radiotelephone in
stallations in isolated areas. 

The system consists of n dial radio
telephone in a vehicle, employing a 
2-way radio system as a carrier to 
the local telephone company installa
tion. A transmitter-receiver base sta
tion is also interconnected with the 
local telephone system. Termination 
and switching equipment at the basr 
station automaticallv transfers the 
radio ca lls to the t~lephone system 
and vice versa. Calls can also be 
made from vehicle to vehicle. Only 
two telephone lines-one for te le
phone-to-radio ca Its, the other for 
radio·to-telephone calls - are re
quired to interconnect the base sta· 
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tion equipment with the telephone 
company's central office. 

The system is presently used by 
the Richmond, Indiana Radiotele
phonr, Inc. 
New Sweeping Oscillator 

"Rada-Sweep Sr.,'' a new sweep· 
ing oscil lator designed to sweep 
Radar IF's to 280 mes., is announced 
by Kay Electric Co., 14 Maple Ave., 
Pine Brook, N.J. 

A broad-band, all-electronic funda
mental sweeping oscillator with six 
switoht>d bands, the new Rada.Sweep 
Sr. has 24 precise crystal markers set 
at customer-specified frequencies. 
Center frequencies are from l to 260 
mes. The company states that the unit 
features all the advantages of the 
Rada-Sweep plus the integral design 
of the Vari-Sweep. It is very stable, 
has low harmonic content and is free 
of spurious output. 

The new oscillator's dimensions 
are: Standard 834" x 19" rack panel, 
10" deep, and its weight is approxi
mately 45 lbs. It is suitable for rack 
mount and can be supplied with a 
cabinet. 
Liqhtweight Telemetering 
Filters 

The Pacific Coast Division of Aero· 
vox Corp., 2724 Peck Road, Mon· 
rovia, Cal., has announced a new line 
of subminiature, lightweight tele
metering filtt>rs for missile applica
tions. 

Thr. n·markably small size of these 
filters js 2 cubic inches or less per 
unit. Telemetering filters for chan· 
nels 1-6 weigh only 7 1 grams; chan
nels 7-18 weigh 36 grams. 

Completely cast in an epoxy-fi lled 

resin, all unils are henneticalh 
sealed and are said to meet all ap· 
plicable MIL specifications for im
mersion, shock and environmenta l 
tests. Temperature range is -55°C t<, 
+as 0 c. Standard foput impedancf> 
is 20K and output impedance l>
lOOK. This can be \·aried to mN't 
customers' specific requirements. 

Airborne I nftared 
Monochromator 

A new airborne infrared mon,-.. 
chromator (AIM) that can be in
stalled in a bomber to observe radia
tions from other aircraft and missilt>S 
is being manufactured hr Servo Corp. 
of America. 20-20 Jericho Tumpikt·. 
New Hyde Park, N. Y. 

A complete radiation laboratory in 
itself, the AIM is designed lo dt'· 
termine the abso lute spect ral dis
tribution of radiation from airborne 
targets in the 1.5-25 micron r egion. 
to determine the total radiation from 
targets, and to record these measure· 
ments on a two-channel recorder. 

New System of Navigation 
Sperry Gyroscope Co. of Great 

Neck, L.I., N.Y., has announet'<l 
CYT AC, a new long-range radio 
navigation system designed for ex· 
tremely high accuracy. 

The new system is said to require 
only 15 ground transmitters to p ro· 
vide a complett>. 24·hour-a-day, all
weather air and sea navigation um· 
brella over the entfre U.S .A. and 
adjacent sea lanes. CYTAC, reported 
to be up to 10 times more aC'c-uratr 
than presently used systems. is the 
first navigation system having 
the range and accuracy for common 
use by helicopters, and transconti· 
nental or transoceanic planes an~ 
ships. The standard LORAN system. 
developed during World War II and 
now in ust>, can be adapted for 
CYTAC with a simple, two-tube fre· 
quency converter. 

The proposed system, until re
cently a highly classified milita~· 
project, may be a step toward solvin;: 
the Nation's civil air and sea lanr 
traffic problem. 

Scriber for All Surfaces 
Arch Crown Tags foe., Newark. 

N.J., announces the " Perma·Scribe.'" 
a marking stylus featuring a newly 
developed point for inscr ibing a 
permanent marking, writing or idrn· 
tification on almost any surf ace. 

Shaped and used like an ordinarv 
pen, the stylus point is designed with 
cutting edgei; that cover the base and 
side in a raclial pattern, producing a 
flowing mark on meta ls of all degn·r~ 
of hardness. all typl'.s of plastics and 

(Contin11rd on pose 150) 
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IRE reports onr 
SlllG&E 

SIDEBJlllD~r 
The December issue of Proceedings of the IRE presents a round .. 
up of the most recent technical discoveries as presented by the! 
Joint Technical Advisory Committee through its sub committee~ 
on single sideband techniques. 
Because single sideband offers advantages over conventional! 
AM systems for police radios, taxi radios, ship to shore radios,, 
as well as in many other practical uses, the JTAC has launched! 
a special study for the FCC on this new development in radio1 
communication. Interest in single sideband systems is high be·· 
cause they: 

t. Reduce the size and weight of equipment, allow effec·· 
tive communication when conditions limit the size 011 
the Installation. 

2. Conserve the radio spectrum by not takin& up as wid11 
a band of frequencies as do AM signals. 

3. Permit a reduction In the total radiated power required! 
to accomplish a ilven communication function. 

The December issue of Proceedings of the IRE begins with 21 
guest Editorial by the Honorable George C. Mcconnaughey,, 

Chairman of the Federal Communications Commission and will 
take its place in the record of radio-electronics growth. IRE gave 
you the color TV issues of October, 1951, and January, 1954, 
the scatter propagation issue of October, 1955, the earth sate!· 
lite issue of June, 1956, and now December's special single 
sideband issue-a reference work of the decade! 

Get the Oecemher Proceedilngs of the IRE 
and get the fa1cfs a6ouf SINGLE SIOE81lNOS 

Partial list of contents: 
"factln lnflnnclnf Sln(le Sideband bcelnr Dulin" by l. W. Couillard, :·· •• • •• • •• • • • •• ••• • • •• ••••••• ••• •• ••• • • • •• •• •• • ••••••••: 
Colli"s Radio Co., Cedar Rapids, Iowa : : 
"f11~1Hcy Control t1chnlqu.es for Sin11e Sideband" by R. L Craiglo~1, : PROCllDlllGS O' ffff IRE ~ : 
E. I. Martin, Collins Radio Co .. Cedar Rapids, Iowa : l East 79th Street, New York 21, N. Y. : 
uA Segestion for Spactru• Conservation" by R. T. Cox, E. W. Pappenfu:;, : o Enclosed is $3.00 : 
Collins Radio Co., Cedar Rapids, Iowa : I d h f h o 56 • • 
"Power and Ectnomlcs of Sin(le Sideband Equipmenf' by E W. Pappenfu~;. : 0 Enc ose is company pure ase order or t e ecember, 19 issue • 
Collins Radio Co., Cedar Rapids, Iowa : on SINGLE SIDEBAND : . . 
"Allt•'"8tlc t11nln1 Technlqu.es for Slnlle Sideband E11ulpment" by V. Ft : Send to: : 
Delong, Collins Radio Co., Cedar Rapids, Iowa : : 
"Liuar Power Ataplifler Desiin" by W. B. Bruene, Collins Radio Co., Ceda1r : : 
Rapids, Iowa ! Name_________________ : 
"Dirt1rtion Reducinf M11ns fer Sinll• Sideband Trans111ltttrs" by W. El. : : 
Bruene, Collins Radio Co., Cedar Rapids, Iowa : : 
"Linearity Testin1 techniques for Sld1band Equlpmenf' by P. J. lcenbico, : Co•panr--------- ------- : 
H. E. Fellhauer, Collins Radio Co., Cedar Rapids, Iowa : Addrlu_______ _________ ! 
"bely History of Sinai• Sideband Transmission" by A. A. Oswald, tretiredl : : 
formerly Bell Telephone Labs., Inc., Murray Hill, N. J. : : 
"Com,arlsen of linear Sin11e Sideband transmltttrs with Ennl1pe Ell111i· : City 1 Stat•------------- -- : 
nation and Restoration Sin1le Sideband trans111itttn" by L. R. Kahn, : All IRE members will receive this December issue as usual. ! 
Kahn Research Labs .• Freeport, L I .• N. Y. • E t · t b $1 25 h ( I t b ) • 
''Application ef Slnrl• Sideband t1chnique to frequency Shift tel•lf•plly'' : x ra copies 0 mem ers, · eac on Y one 0 a mem er · : 
by C. Butt, Mackay Radio & Telegraph Co., Inc .. , Brentwood, l. ti N. Y. :•••••••••••••••••••••••••••••••••• • •• • ••••• •••••••• ••••: 
"A 1'111 M1tbod ef ; 1n1ration and Dettctlon of Sln1I• Sld1band Slinals" 
by 0. K. Weaver, Stanford Research Institute, Stanford, Calif. 
"An hrtrld11ction to Sin1l• Sideband Co11111unlcaU1ns" by J. F. Honeif, 
Stanford Research Institute, Stanford, Calif. 
"SY1cllron011s C1111munications" by J. P. Costas, General Electric Co., Sym
cuse, N. Y. 

''SJltliuizer Stabilizad Sinrl• Sideband System" by B. Fisk, C. I. Spencor, 
Naval Re$earch Lab., Washington, D. C. 

SISNAL, ~AY, 1957 
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NEW PRODUCTS 
wood surfaces, glass, and rubber 
linoleum. It is said to retain its 
ability to inscribe for long periods 
of time without appreciable wear. 

The stylus is claimed to be espe· 
cially useful for the plastics indus
try, for identification marks on 
photographic film, for the recording, 
optical and medical fields, for ma
chinery identification, on jewelry, 
mirrors, appliances--wherever a 
permanently in!-cribed mark or scratch 
must be made into a surface. 

New ST-10 Aids High 
Fidelity Systems 

David Bogen Co., Inc., of Para
mus, New Jersey, has recently an· 
nounced the introduction of Model 
ST-10, a moderately-priced facility 
for the enjoyment of stereophonic 
tape playback in high fidelity sys
tems. 

The ST-10 incorporates dual pre
amplifiers and a IO-watt amplifier in 
a single compact unit, plus volume 
control and tone control. 

This addition to the Bogen line 
now makes possible conversion to 
stereophonic reproduction utilizing 
inexpensive tape decks without pre· 
amplifiers. It has a shipping weight 
of 11 pounds and is available with 
cage and legs. 

Amperex UHF Twin Tetrode 
A mperex Electronic Corporation 

claims that its new l'ype 6939 twin
tetrode is the world's smallest UHF 
twin tetrode. 

With a seated height of only 
2-9/32 inches, the Arnperex 6939 is 
said to be the only miniature tube 
that delivers 5.5 watts useful power 
in the load (I CAS rating) at any fre
quency up to 500 megacycles. 

The performance of the Amperex 
6939 is due mainly to its exclusive 
"Frame-Grid" construction, insuring 
extreme accuracy of inter-electrode. 
The 6939's special characteristics 
often permit the elimination of entire 
stages in original equipment design, 
rtsulting in lowered manufacturing 
costs. 

For further information, write to: 
Communications Tube Division, Arn
perex Electronic Corp., 230 Duffy 
Avenue, Hicksville, L.I.; N.Y. 

3-Dimensional Flux Meter 
A unique three-dimensional flux 

meter, which measures the strength 
o! a magnetic field along each of its 
three rectangular axes, is now offered 
by the Federal Telephone and Radio 
Co., Clifton, N.J. 

Federa1 states that the new meter 
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measures three magnetic spatial com· 
ponents instead of the single com· 
ponent measured by most meters. It 
is equipped with a long thin probe 
permitting convenient measurements 
in narrow spaces. lt is light, compact, 
portable and simple to use. 

The 3.D Rux meter is essentially a 
d-c generator, and its sensing ele· 
ruents are two armatures, in the form 
of small measuring coils, which ro· 
tate at 3600 rpm in the magnetic 
field being measured. By means of a 
special commutator arrangement, 
one of the coils senses both the X 
and Y axis of the field while the sec
ond is used to sense the Z axis. 

Automatic Radar 
Performance Monitor 

Airborne Instruments Lab., Mine
ola, N.Y., announces a new radar 
performance monitor that continu
ously and automatically presents on 
meters the r-f parameters of a radar 
system, i.e., noise figure, transmitter 
power and relative tuning. 

The equipment monitors these 
parameters during normal operation 
of the radar without affecting system 
performance, and it can be adapted 
either for permanent installation as 
part of the radar or for such appli· 
cations as pre-Right checkout of air
borne radar in aircraft or missiles. 

The system consists in part of 3 
precision directional couplers, one 
for injecting noise from a standard 
argon discharge noise generator, a 
second for measuring forward power 
and a third for measuring reverse 
power. A separate i-f amplifier chan· 
nel and video detector system de· 
velops two voltages, one propor· 
tional to system noise and the other 
proportional to system noise plus 
generator noises. This difference in 
voltage is then measured with a 
stable vacuum tube voltmeter. 

Power is measured with a tempera
ture compensated power bridge and 
presented on a meter. Comparison of 
forward and reverse powers produces 
a VSWR reading on the same meter. 
Relative tuning is produced by a 
meter indication on the discriminator 
in the AFC channel of the .system. 
The relative noise figure of the 
crystal in use can also be indicated 
utilizing the normal crystal current 
meter when the transmitter is off. 

New Literatare 

Booklet on Industrial 
Motion Pictures 

A new Kodak booklet, "Industrial 
Motion Pictures," is now available 
from Kodak dealers at a price of 50¢. 

The 76-page booklet, an optional 

addition lo the Kodak Industrial 
Handbook, gives the industrial pbo 
tographer the information he o 
to produce low-cost films, plus co 
plete data on all 16mm Kodak m 
lion picture films. 

Fully illustrated and prepar 
after extensive research with ind 
trial companies, the booklet outlin 
the planning, writing, shootin° 
editing, processing and titling of · 
dustria I motion pictures. 

Price List ol AEC Reports 
A new free price list of AEC un· 

classified research reports is now 
available from the Office of T cchni· 
cal Services, U. S. Department 0 £

1 

Commerce, W ashin.gton 25, D.C. 
This listing of the more than 3,600 ' 

AEC reports in the OTS coJlection 
contains 454 items acquired sinct> 
June 30, 1956. TQ obtain the new lis~ 
request A EC Research Reports Prict 
List No. 27. The next lis t will ht 
available in August, 1957. 

Radiation Protective 
Equipment Folder 

A brochure on radiation prol~ 
tion material for X-ray and radi(I· 
scope applications is available fre-e 
of charge from Arneray Corp., Routr 
46, Kenvil, N.J. 

The 4-page lllustrated folder dr· 
scribes the company's lead insu· 
lated lathe, blocks, panels and screens 
as well as lead doors. pass boxf'5. 
light-proof shades and protectiw 
windows. Also included are descrip· 
tions of control windows, louvers and 
fume hoods. 

New Bulletin on Resistors 
International Resistance Co., of 

401 N. Broad St., Philadelphia 8. 
Pa., now offers its new Catalog Data 
Bulletin C.lb on tubular and flat 
power wire wound resistors. 

1,2 pages of comprehensive data 
are given on construction, charar· 
teristics, coating, winding, insulation 
identification, mechanical strength. 
terminals and brackets. Detailrd 
charts and graphs are include-ti in 
the bulletin. 

Radiography on 
Subminiature Tubes 

A new 6-page bulletin, "Radiogra· 
phy in Production Control and fo. 
spection of Subminiature Tubes," is 
available from the Instruments Dh-i· 
sion, Philips Electronics, Inc., 750 
S. Fulton Ave., Mount Vernon, N.Y. 

Reprinted from a national techni· 
cal magazine, the article deals witl1 
the basic requirements for precision 
radiography and describes trehniques 
used by Raytheon Manufacturing Co. 
Explanatory drawings and photo· 
graphs are included. 
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oKs 

rlCTOR'f l i"I P.APlJA, by Sam~I MU. 
~r. O/ficf' o/ tlie Cble/ o/ MllllllrY 
Hi11orr, Df'parlment of the Army, 
Wa..bin«ton, D. C. 409 pafe• (pllu 
alloched rnapt) , $6.00. 

Victory in Papua is a companion 
volume to the one on Guadalcanal in 
the Department of the Army's series 
on the war in the Pacific. 

The book treats in detail the opera
tion!' de$ignl'd to halt the Japanese 
advance toward the vital trans
pacific lirw of communications with 
Australia in order to secure Australia 
as a ba!'•'· Success in Papua and 
Guadalcanal, gained in February, 
1943, enabled the Allies to neutralize 
Rabaul and. after thjs was ac
complish ··d. to advance to tbe Philip
pines. 

The author concentrates on the 
action of Lhe 32nd U. S. Army Divi· 
sion, thus presenting the combat ex
perience of small units in sharper 
focus than has generally been possi
ble in most foll-scale campaign vol· 
umes. 

Mr. Milner has based his history 
of the "long cruel fight" on a rich 
variety of official records--U.S., Aus. 
tralian, and Japanese--plus many in· 
tt•rviews and extensive correspond
ence with the chief participants in 
the action. The results of his pains
taking research show in the wealth 
of information, plus ample illustra
tions and maps, that make the pages 
of Viciory in Papua come alive. 

FREQUENCY MODlJL.ATION, br L.B. 
Arplmbau and R. D. Stuart. 
MetPuun & Co., LC#l., London; Jolan 
Wiler & Sm .. , Inc., N- fork. 
12.00, 96 pa1e•. 

In its discussion of the frequency· 
modulation system as developed by 
Armstrong, this book places primary 
emphasis on the system's most useful 
feature: reducing the effect of ex
traneous disturbances introduced dur· 
ing transmission. 

The authors state that the improve
ment is achieved by utilizing changes 
of instantaneous frequency which are 
large in comparison with those oc· 
curring naturally. The concept of 
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changing instantaneous frequency is 
given great importance, and in the 
light of this concept, much detailed 
circuitry has been discussed. 

The book states that attempts to 
malce rapid changes in frequency 
give rise to circuit response problems 
restricting the naive concepts of 
instantaneous frequency. These prob· 
)ems are studied in terms of spectra. 

The writers explafo that this mono· 
graph js mainly based on experience 
which they gained in the Research 
Laboratory of Electronics of the 
Massachusetts Institute of Tech· 
no logy. 

PlJLSE .AND DIGITAL ClRClJITS, by 
Juob Millrn.an and Rerben Taub. 
McCr,,..HIU Booli Co., lrtc., rv
f ork, N.f. 681 po1e1, 11%.5(1. 
The purpose of this book is to 

present the important new develop· 
ments in the field of electronic cir· 
cuits over the past ten years. 

An analysis is made initially of 
the response of linear networks to 
the types of waveforms commonly 
encountered in pulse ci rcuits. The 
basic non-linearites of tubes and 
semiconductor devices and their 
effect on waveform transmission are 
described and studied. Waveform 
f?enerating circuits are analyzed in 
detail, and other fundamental cir· 
cuits and components arc carefullv 
considered. Finally, the basic build
ing blocks are assembled into pulse 
and di~tal systems such as radar, 
television, and digital computers. 

Each chapter assembles and cor· 
relates circuits and techniques re· 
quired to perform a basic operation. 
A number of illustrative examples 
are worked out in detai I. 

THE FIRST 150 YEARS, by tlae Ro1He 
of Wiley. John Wiley & Son•, NftO 
fork, N.r. 24Z po•u, $1.50. 
This volume, beautifully designed 

and bound. is a history of the growth 
of the Wiley firm since 1807 and of 
the books it has published, largely 
in the fields of science and tech· 
no logy. 

Because the subject matter of the 
books Wiley & Sons have published 
iP very diverse, specialists in each 
subject, particularly those with a 
wide knowledge of the bibliography 
of that subject, were needed to write 
an authoritative history of the firm. 

The book a lso describes the people 
responsible for Wiley & Sons' past 
publishing ventures, giving some of 
the problems they faced and some 
of the ambitions they realized. 

Special credit must be given to 
Martin Matheson, senior vice presi· 
dent and secretary of John Wiley & 
Sons, for the major role he played 
in makfog this book possible. 

HlCH SPEED FLICHT, t>,- E. 0-. 
and J, Nayler. PIUlotopNc.l LJ. 
brary, New f ork, N.f. 2%1 '*'"
$10.00. 
This book deals with the special 

problems found in high-speed and 
supersonic flight. including informa. 
tion not previously released for ~t'n· 
crnl publication. 

First, the authors explain tbt 
fundamentals of Oi~ht. follo¥i'ed h1 
an account of how successh·e diffi. 
cult.ies were met and overcome and 
of the inauguration of a new en: 
breaking of the sound barrier. Rt
search and experiments in aerodt"· 
namics and the use of wind-tunnrl> 
are clearly described. Also, some ar· 
count is J!iven of modem rock~ 
and ~uided missiles. as many of lhr 
problems encountered in supersonir 
flight are as important to rocketry a.
tr. aeronautics. 

The authors. both of whom art 
well-known experts in aerooautiral 
reseuch. also review the phvsiolo~· 
cal problems of hiJi:h-speed fH!!'ht and 
assess some of its future possibilitif'!'. 
The style of the book is clear and 
factual. lllustrations and charts arr 
plentiful, and technicalities are "" 
r?nr.PO to a minimum. 
CWBAL STRATEGY, br E. }. Kin~ .. 

ion-McClou1Jarr. Fredmcli A. p,_ 
•"'•Inc., rv- York, N.Y. 210 P"I"· 
14.50. 
Global Strategy, together with 

the earlier The Direcli.on of War 
by the same author, ha!> hrt"n call:·d 
a new and important contribution to 
military science. 

The author first reviews the e1·~ 
lution of war and the transition from 
classical to modern stralelt)'. He thtn 
deals with the strategic importanct 
of the world's various f?eO~raphical 
zones, followed by a detailed anah~i~ 
of strategy, including Allied. Na· 
tional, Theatrr and Service conct>pl,. 

The book advocall's Allied rtsPon· 
sibility for solvin~ strategic diffi · 
culties, and relates National and 
Service strategies to this problem. 
The roles and functions of the Serv· 
ices are clarified and ne.w methods. 
and weapons are discussed. 

In conclusion. the author slat~ 
the facts of the contemporary stra· 
te~ic situation, advocating principlr! 
and a method of solving Allied stl1· 
tegical problems in order to make thf 
Western world master of that ~tua· 
ti on. 
TR ANSISTOR TECRNIQlJES, P"~ 

li•hed by Gern•back Library. Int~ 
Nett0 forlc, N.f. $1.50, 96 pa1n. 
The booklet is a collection of ms· 

terial, originally presented in Rodia· 
Eleclronics Magazine, and p~n~ 
the next step for those who hare al· 
ready begun s l u dying tTansist{lr 
theory. 
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The practical applications of 
msistors are also discussed. Tran· 
;tor performance, tests, and checks 
t explained in considerable detail. 
iie manual includes chapters on the 
ansistor de transformer, oscillators 
1d triggers, and the Geiger counter. 

A.~IJFACTURINC METHODS AND 
PROCESSES, by Arlhur C. Anafer. 
The Claillon Co., Phil11delphia, Pa. 
561 1"14e1, $12.50. 

Here is a concise yet varied sum
ary, in one volume, of the newest 
·v~lopments in manufacturing meth
s, their end products and economics. 
The book's main purpose is to give 
e executive, the purcha~ing agent, 
e design engineer and others inter
ted in manufacturing production 
1d design a broad, general back
ound in the latest developments in 
anufatturing methods and proc
ses. The book is an excellent text 
td reference book for technical. vo
.tional and college courses. 

The volume describes briefly the 
ethods and equipment used- in the 
trious manufacturing processes. It 
atures over 450 illwitrations. It 
aces its principal emphasis on the 
nd of parts, plus their chief appli-
1tion and cost, made by each proc-
15. Special attention is given such 
e~· developments as plastics, power 
1etallurgy, investment casting, ultra
>nic machining, dielectric heating, 
utomation and electronic printed cir· 
uits. Espedally to he noted is the 
bapter on assembly production, 
·hich emphasizes tremendou3 savings 
l be made on this phase of manu· 
!cturing. 

'HR OFFICER'S CUIDE, 23rd Edi
tion. Compikd by rite Military Ser
lli~ P•blulal"ff Co., HarrubKr«, Po. 
505 pqn, JS.00. 

The Officer's Guide is a convenient 
eference on customs and correct pro
e<lures pertaining to U. S. Army 
ommissioned officers. 

A new edition of the book was 
nade necessary by important changes 
n Army regulations which became 
!ffettive this year. They include the 
1ew uniforms, increased survivor 
>enefits, contributory Social Security, 
he Family Medical Plan, a new ef:li
:lency report, the new "Pentomic" 
)rganization, and other items. A 
lumber of chapters have been exten
!ively m •i!<Cd to include these impor
ant new developments. 

This ilfustrated, up-to-date volume 
:ontinues to provide a variety of in· 
formation on today's officer needs. 

SIGNAL, MAY. 1957 

THE HISTORY 0 .F CERMANY FROM 
THE REFOR!llATION TO THE 
PRESENT DAY, by Prof. Minna R. 
Falk. Philo.01J•laical Library, N
York, N. Y. 4-"1Pfl«U,16.00. 

This text deals with four centurie. 
of German history, emphasizing fac
tual material essential to the reader's 
understanding of modern Germany. 

The author stiresses political and 
economic factor!1 and their effect 
upon the German people. Included is 
a full discussion of the prernnt gov
ernment of the Federal Republic, the 
situation in Eastern Germany, and a 
summary of Geirmanr's many un
solved problems. 

Professor Falk bas served three 
years with the military government 
in Germany and Austria. 

AN INTRODUCTllON TO SEMI CON· 
DUCTORS, by W. C. Dunlap, Jr. 
John Wiler & s:on•, Inc., N_. fork. 
417 pa«e•, $11.75. 

This book is !1aid to be the first 
single volume on semiconductors to 
give a complete c:overage of the sub· 
ject Included ~ire basic concepts, 
properties of materials, methods of 
measurement, and applications. De
signed to prepare the reader for 
aetive work in the field of semicon· 
ductors, this study provides a source 
of general information on all phases. 

The approach of the book is al
most entirely physical, with emphasis 
on mechanisms and modes of opera
tion. The author minimizes fo rmal 
theory and minute detail where\'er 
possible. 

ELEMENTS OF COWR IN PROFES
SIONAL MOTION PICTURES, ed
ited by Wilton R. Holm. SociPfy 
of Motion Picture and Teleriuion 
E,..;,.,ur•, N- forlr. 104 pa~"'• 
$3.50. 

This book is intended to provide 
authoritative help in the use of color 
to the producers and buyers of the
atrical, industrial, educational and 
television films. It is a lso of interest 
to engineers and amateur photog
raphers. 

The volume's twelve chapters take 
up such topics as: characteristic~ of 
color, color 6lms and processes, pho
tographing a motion picture in color, 
special effects, color processing and 
printing, and the relationship of mo· 
lion pictures and color television. 

Members of a special committee 
under the SMPTE Color Committ~e 
contributed their specialized knowl
edge of motion picture and TV pro
duction. 27 pages of color illustra
tions supplement the texl 

NEW ENGINEERING SERVICE! 
Data Sheets for - BASIC MATERIALS-ELECTRONIC COMPONENTS 

ELE(~TRONIC 

lt~ at e r i a I • 
REFERENCE 

•22.so 
INCLUDING ONE YEAR 

REVISION SERVICE 

The most comprehensive electronic data ever to be published-sp~dfication 
notes, general charaoterit1tic cun•es, physical dimensions, eleeirical ratings an~ 
sources of supply. All major components and materiala. A time &a\'ing eervice 
for engineers, purohasin!! agents, ronsultant.s, libraries and government agencie1!. 
Subscribers indude- <to name a few) 

AVC<JI 
8-0El:NG AIRPLANE 
BEND•IX AVIATION 
BURE:AU OF STANDARDS 
DUPONT 
GENE:RAL ELECTRIC 
GOODRICH 
GULF' OIL 
HUGHES AIRCRAFT 
IBM 

MOTOROLA 
!\IAGNAVOX 
Pm LOO 
RCA 
RAMO -WOOLDRIDGE 
SANDIA CORP. 
TEXAS INSTRUMENTS 
U.S. STEEL 
WESTERN ELECTRIC 
ARMED FORCES 

Two big Joo,se leaf binder~. Quarterly re\'ision service. Send purchbe urder 
today for 10 day free inspection or write for sample data sheets. 

MANA(;EMENT -ENGINEERING PUBLICATIONS 
CHELTENHAM, PA. 
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Quality Potentiometer a 

for a 
~ 

Quality Product 

The General Radio Type 970 Potentiometer serves as a basic element 
in a variety of electronic and electro-mechanical apparatus. But, perhaps 
the greatest recommendation that can be given this Potentiometer is that 
it is used in precision laboratory measuring equipment of all kinds. in
cluding G-R instruments, requiring the utmost in component performance 
and reliability. 

The new Genera l Radio Types 1391-A Pulse and T ime-Delay Genera
tor, 1603-A Universal Impedance Bridge, and 1750-A Sweep Drive - the 
finest instruments of their kind - use 970 Potentiometers. Mechanical 
and electrical performance approaching the best available has been ob
tained at low cost through a unique simplicity of design and utilization of 
the latest in materials and manufacturing techniques. Individual inspec
tion for conformance with linearity and noise specifications insures that 
every unit shipped is up to these high standards. 

Writ• For TIHt G-~ Pof•nfiomefer 8utfefin For Complete Specilicafions 

.,....,_ Ce.c.ct ,,_. at all sett1n1s assured by 
unique circular brush · arm - also minlm1zn 
effects ol side-thrust on shalt. 

Tr1u h11M11tr - h19hest avail• bta 
11rades rH1st1nce·alloy """e un<t - re· 
slstanc:e card IS cemented to bas., end 
complete assembly 1& then baked to cur 
cement and stress-relieve tilt• card. 

Type 
870 • • , ••• 

ptotentlomete,. 

./linearity Better Than ±0.23 for larger units, 
graded to ±23 for smaller sizes (stable with age 
and over wide range Of environmental conditions). 

./11 Sizes from 2 to 500,000 ohms - 2· to 20·watt 
ratings at 40"C ambient - lW to 4W diameters. 

VGanaed units available with no loss of excellent 
low-capacity characteristic offered by individual 
units. 

l ow Cost - S3.50 to S10.00 

11 Plla1111 - screws In 
pr0j1ettn1 hub secure th1 shaft , 
pennittina convenient shaft 
orientaltan without opening 
caw. 

S111te Cewar 111111111 Screw pe,rmlts easy 
inspection even wh1n pot is mounted -
1tso •~vea as bruah stop; stnkn brush 
arm 180" from brush so a& not to bend or 
strain spnna. 

"-lllc C.. for minimum c•· 
nee to around - no unequal 
or ....,, stresses, 1nsurcn11 

mly concentnc surface for 
ftd.a1re card - cleanliness ••· 

from complete enclosur• 
11\nolMlow. 

~ 

PYedea lletll · Aller lnlll 11 spot welded to 
sprin1 arm; hat small diamater to contact no 
more thin two wires at a ltme - noncorrosive 
alloy keep,. electnc:al notae low, 11 hNt hard· 
ened to 111ve lon1 hfe. ............ ,..,.., 

C>rovides superior elect'1Cel per· 
lotmence, •tren1th, aod insur· 
•nee •l• •o•t warpa1e. 

Stu111r Moumt1•1 on • ny thick· 
nus panel or shelf by screws 
throu11h base, pot keyttd against 
rotation. 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 

.. ._. A'ltllut •t U11de11. R•dttfi•ld, N. J HEW YORK AHA 

ID!6 Ila Sl.. SilY11 Spnna. Md. WASHINGTON. 0 . C. llSO York Road, Abin&ton, Pa. PH ILAOUIH IA 

.. - JGlt 11. ..... Sl. LOI AMOIUI JI 1112 LCll AllCll A••- lot AllOL Calif. SAO; F.~ 

Versatility 1n add11ton to potenborn· 
ettrs normally slocked, units will bt provoded 
on sptdal 01dt1 wolh . 360" mech1n1uf 1ot1· 
hon laps as dose as y.• ap11t aloni enllre 
windlnc - special all-metal or metal-filled 
shalls ces1$1ance valun other than stand· 
ard 1es1stance functions otht1 than hnear 

tlSlSla nce and hnearoty lole11nces better 
than standard . 
Altfoct;.,• prioo <• .. etl....J . ... ...,.,;.. ti•• ... wlki .. ,. _ _, .,.edel ,.,....,d_ 
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THE BIRD 

THAT'S ATTRACTED TO STRANGERS 

Audubon never observed it-this new species that won't tolerate 
intruders in the sky, tracks them down, destroys them. 

Raytheon has pioneered in the development of electronic missile 
guidance systems for more than a decade. A technical milestone 
was reached when the Navy's experimental Lark, equipped 
with a Raytheon guidance system, achieved history's 
first destruction of an aircraft by a guided missile. 

Today Raytheon, alone among electronics companies, is prime 
contractor for two missiles of advanced design: the air-to-air 
Sparrow III for the Navy, the ground-to-air Hawk for the Army. 
Here, once again, Raylhcon·s ·•Excellence in Electronics" 
is contributing to the security of the nation. 

RAYTHEON MANUFACTURING COMPA 
Waltham 54, Massachusetts 

0191 edtwGoogle 
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THE FLIGHT HEARD 'ROUND THE tvORLD 

Recently three B-52 bombers ftew around the world in 
45 hours and 19 minutes. They were only specks in the 
vastness of the sky, yet they were in voice-contact every 
mile of the way-with SAC headquarters in Omaha, 
with each other, with bases along the route and with the 
KC-97 tankers that refueled them in the air. 

Their speed-of-light contact was the AN/ ARC-21 liaison 
communications set in each of the ships. This is a long· 
range, pressurized, high-altitude airborne system, capable 

of world-wide communications. It may be operated by 
the pilot, so no radio operator is needed. It is character
ized by minimum training requirements, simplified 
maintenance, high reliability, positive channel selection 
-with a choice of any 20 of 44,000 frequencies. 

In this as in other ways, RCA serves our Nation's anncd 
forces. RCA scientists and engineers are constantly 
creating, designing and producing new and better clec· 
tronic systems and equipment. 

G •ADIO CO•PO•Al'IOll of AM••ICA 
DEFENSE ELECTRONIC PRODUCTS CAMDEN, N. J. 

•t•>@ Jg le 



NEDY ANTENNAS ,,./Ht/t4 ~~ 

his is a 60' Trans-Horizon antenna designed and built by 
tcnncdy - a big "dish" with a big job. 

Standing somewhere in northern Europe, il serves as an impor
lllt link in the vast chain of communications that guards the pcri
ttter of the free world. 
, It \•as built to do its job well. By means of "Scatter Propaga
IOo", it can handle multi-<:hannel circuits over hundreds of miles 
rith unimpaired clarity under all \•cather conditions. Made of 
lght\\eight, durable aluminum, it is virtually weather-proof, and 
ta1urcs sectionalized construction for ease of transportation and 
l'tttion. 

Kennedy'• long experience in designing and building big 
1diabcs" for big jobs will serve you well when you have antenna 
FOblcms. 

ANTENNA •aut~Mt!NT 

;~o==D=·=·=·=K=E=N:;=N;:::::=E=D===Y~•~c~o=.=: 
COHA881ET, MA88. - T•L.: C0'9t200 

nw .... 'J o-£.,,tlz SOLUTIONS 10 I Tncklnc Antennn 
Ou.t-Of-llds-l l'mU PltO•UMS R•dlo Telescopes 

Rader Antenna 
Trap oap."Wlc Sc:.tW 
en11pt..nc Scattw 
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HALT- Who 6oes There? 
This lonely DEW line outpost may someday mean the difference between life and death 
for millions of Americans. It is a sentinel of freedom, probing the sky with unblinking eyes, 
ready to give instant alert to our Air Defense Command. 

One of history's most notable defense undertakings, the DEW line stretches 3000 miles 
across the frozen north. Each radar site is linked with others in the chain through Lenkurt 
single-sideband carrier equipment which "channelizes" voice, data and intercept command 
signals for radio transmission. 

As a leading specialist in telecommunications, Lenkurt is being called upon to supply key 
equipment for an increasing number of vital defense installations. Lenkurt's facilities are 
uniquely oriented to providing research, development and precision production to meet 
the high standards and exacting needs of government and military projects. 

ELECTllC 

Son Carlos, Calif. • Mex ico, O.F. • Vancouver, 8.C. 
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SIGNAL's cover picture is a new Raytheon ''Flight Tracker" radar with a 
giant 40·fool antenna which will be a key part of a complex Civil Aeronazttics 
Administrcuion air surveillance system that follows and helps safeguard all 
aircraft during every stage of flight. 

Effectively cqvering more than 125,000 square miles, a single set can 
picture traffic movement for 15 monitor screens simultaneoU$ly in different 
CAA centers. Radar scopes that display air lane maps pinpoinl plane positions 
at distances up to 200 miles, alti.tudes to 70,0QO feet in all kinds of weather. 

Authors are entirely responsible for opinions expre.ued in articles appearing in 
AFCEA. publicatioT1s, and. these opinions are not to be construed as official or reflect· 
ing the views of the Armed Forces Communications and Electronics A.uociation. 
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TOP - OF-TJlE· \\ <>t<LD 

C0'.\1 '\1 l T~ IC. \. TJO'-S 

PRO.JE<:TS 

... to r<wruit and train r.lr<• 
techni<·al mftn/WH'Cr Jor, mul 

ro maintain and opcrnte 

the DEW LINE 

WHITE ALICE 

Two of the greatest Arctic construction jobs ever attempted are drawing to a 
dramatic climax. 

One, the Distant Early Warning (DEW) Line, will flash the first warning of 
an enemy approaching from the north. It is America's latest answer to lhe chal· 
lenge of maintaining world peace. 

The other, Alaska Integrated Communications Exchange (White Alic:e), is 
a vital network including .. over·the·horizon" and .. line·of·sight" microwave lioL 
connecting isolated communities and defense installations across Alaska, as ,.,·elJ 
as existing telephone and telegraph services. 

Manpower of the highest order in skills, stamina and intelligence is impen· 
tive. The U.S. Air Force has selected Federal Electric Corporation, a sub&idi~· 

of International Telephone and Telegraph Corporation, to operate and maintain 
both these far·flung installations. 

Federal Electric Corporation's experience on military assignments in the 
Arctic . • • in the maintenance of specialized navigational equipment for the Air 
Force •.. as a field service and maintenance organization for IT a T's laboratories 
and factories .. . coupled with the world.wide experience of ITaT, make thi; an 
ideal partnership for so broad and technical an undertaking. 

INTERNATIONAL nLl,HONI AND TILIGRA'H COllJIORATION, 67 lroelll Strfft, New York 4, N. 'f, 
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BUAER'S NEW AVIONICS DIVISION MEETS 
ELECTRONIC WEAPONS NEEDS OF NAVY AIR ARM 

U. S. NOY)' Photo 

!I · :- ~ ·p 1,f 1 ,, J tc .... ! ll.id ... . .:1tiH t · ~ L 1 .i r 1 l 
11\ ', ~ ,j IL, 1)1j l 11fl<1• lif 11! f), j, 'I " 

PORD INSTRUM&NT COMPANY 
DIVISION OF SPlllY IAND COIPOIATION 
31-10 Tliomaon Avenue, long l1land City 1, Now York 

S.verly Hilla, Cal. • Dayton, Ohio 

INOIN88R8 

Brand new in the Navy Bureau of Aero
nautics, the Avionics Division is responsible 
for all aspects of research and development 
of electronic fire control and weapons 
launching equipment for Navy aircraft and 
guided missiles. This Division deals daily 
with problems undreamed of as recently as 
World War II. To ensure that our Navy air 
arm will continue to be the most effective 
and ultra-modern in the world, it plans in 
terms of 10, 15, or 25 years hence. Its 
personnel must think in terms of Mach 10 
speeds or altitudes of 20 or more miles. 

This vital R & D mission, which was for
merly accomplished by the joint efforts of 
Armament and Electronics Divisions, has 
been merged in the Avionics Division to 
include a wide variety of electronic func
tions. Among these are ground station 
telemetering and instrumentation; guidance 
systems; warheads; fusing and launching of 
guided missiles; fighter attack systems; air
borne early warning systems, and many 
others. 

To coordinate the many programs under 
its jurisdiction, the Division has established 
a "Project Manager" system of organization. 
This system provides maximum streamlined 
operation and facilitates industry contacts 
as well. The personnel of the Avionics 
Division thus are enabled to develop with 
maximum facility the incredible electronic 
equipment needed by today's and tomor
row's aircraft and missiles. With their spe
cial knowledge and far seeing outlook, they 
will make certain that the new higher speeds, 
altitudes and ranges of aircraft are utilized 
to full effectiveness. 

<Ill FJ..3 Fvry go.a aloft from one of the after catapults of the 
U.S.S. forre1tal. An f2H.J Banshee is In the foreground . 
Electronics developed by BuAer's Avionics Divi1ion pro· 
vlde1 planes auch 01 these with their highly effective 
weapons and control s~tem1. 

A 
EnginHr at F.,rd lnatrument Company opening toll tproy 
chamber In which equipment far BuAer Is being subjected 
ta environmental test. 

ef u•uwal obllltln can find a fut..wt at FOID INnttUMtNT COMl'ANY. Write for Information, 

SIGNAL. JUNE, 1957 5 



AEL proudly announces its Blue Line of .• 

COAXIAL CRYSTAL-VIDEO DETECTOR MOUNTS 
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Co111porati,,. t .. h woro run for to ngential Mn1itivlty uling botft 
type1 1N236 a11d MA..OSA crystoh al o bia1 of approidrnatoly 
30 111lcroa111peto1. S.n1itlvity curw1 tolton .,,., oadl baftd show no 
onor9y wdt~h. Tho1e 111ounh aro dolig11od lo ha¥O o d .c. rotum 
arid video ahort. All i111pro¥0rnont figuroa are oxfromoly con1ervati¥0 
01 indicoi.d. 

Typlcal tangential r-eapon•• CUl'Ve: 

AIEL MODEL CllOO CIYSTAL MOUNT 

,, , \ , \ 
/ 

HIGH QUALITY COMPETING CIYSTAL MOUNT 

-50', / ' , 
' ' ' -

, .. ---- ------ ·----- .. ---' , 
','ilri_,,,' ,/ 

'-----.,,,,,,,..,,,,,. -49 

with M.YOSA CIYSTAL 
-"8 

1000 1200 1400 1600 1800 
FlEQ. MC/SEC. 

NOT11 
Tongentiol Hnaitivity i1 defined 01 the power level of tho Incoming 1ignal ol 
which 1ignal /.lu1 noilO equal1 twi .. noi10. " TS" i1 rood when the bottom of 

lh• nolH inai • the pvlH it tangentlol lo !ti• 109 af tho noiH outaide the pulae. 
I is rneo1ured In - n dbm, where "n" la the power level of !tie signal in db 

below one milliwott. 

Bond 
MoJ< V$WR ~.3 Model C 1200 

~ - 4$00 MC llond 
Mo1<. VSW~ 6.6 

2000 

~•foll•• lmprovem•nl ovor th' b<inrt in to" 
9ontiol 1•11•hlvoty O't•r bf•I o•Oiloblo tom ""''"II cry•lol movnt>: JI to 6 db 

Welghh opprox. 6:\4 oz. ltelotiv• improvement over the band in to,.. 
gentlol 10n1itivity over beat ovoiloble .....,._ 
poling cryatal maunta: 0 ta 5 db 

Weight: approx. JI~ 01. 

Modal CllOO 
1000 - 2000 MC aa11d 
M01<. VSWR 7.2 
hlatlv• 1mp111v•"'•et11 ovtt ''"' bo nd in tan· 
~M'"' 1tn>11;.,1y o""'' b1>d avollable com· 
pt'hng uy11al maun1-. 3 to 6.5 d.b 

2/3 actual size 
Weight: approx. 91/2 a~. 

AMERICAN I ELECTRONIC 
LABORATORIES, INCORPORATED 

121 N. SEVENTH STREET 

PHILADEU'HIA 6, PENNSYLVANIA 
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COMMUNICATIONS 
IN THE NUCLEAR AGE 

A New Dinaension 
Gooo COMMUNICATION SERVICE is 

dependent upon many things-re· 
search, design, construction and even 
so intangible an item as the commun i· 
cation man's pride in performance. 
But no single effort or objective is 
more important than reliability, or 
continuity of service. For a communi· 
cation facilit y that fails, particularly 
in time of emergency, is of question
able value to the user. 

Con.rant Yigilance Required 

Protecting vast and complex na
tionwide communication networks 
against interruption requires constant 
1·igilance and is a never-ending task 
in the Bell System. Interruption may 
stem from many sources, some na
tura~ some man-made. The caprici
ous, uncontrollable forces of nature, 
in the form of floods and hurricanes, 
are good examples. The curious phe-

nomenon of sun spot activity with 
its tlisruption of international radio 
communications is another. 

There is also man himself; a typical 
example is the farmer who cuts a 
transcontinental cable while planting 
a fence post. or a contractor who rips 
through a cable while bulldozing a 
roadway. Both unwittingly terminate 
television programs, hundreds of tele
phone conversations and all other in
formation that may be routed through 
the cable they have severed. 

Fortunately, the Bell System's na
tional network of communications is 
basically comprehensive. Telephone 
people have always been mindful of 
the need to protect services by diversi
fying facilities. Because of the scope 
and flexibility of long distance routes 
and interconnecting lines, services can 
be routed easily around a single 
trouble area, or several major metro
politan centers if necessary. 

' '11111"11111111111111111111111111V111111 
lll\\\1\\\\\\1111 ,1 ~ 

ThU Nuclear Age 
In recent years, lwwever, telephone 

engineers have been confronted by a 
new co1tCept, brought on, as . one 
might suspect, by the pervading in
fluence of the nuclear age. The nu
clear famuy of weapons, wuh their 
awesome potential for destruction and 
devastalion, has introduced scores 
of new problems to the overaU job 
of maintaining communi'.caJion.s. They 
have, in fact, brought a new dimen
sion to the task of planning and con
structing communication pl.ants. 

The Bell System has an answer to 
the many plant protection problems 
thrust on us by the dawning world of 
atomic energy and all of its known 
ramifications. We have launched
and have half completed- the con
struction of new facilities that will 
enable us to maintain communica
tions across the length and breadth 
of the country in the face even of 

1~, ~•dio relay e•preu route [le~). like a modern e•preu highway, cuh through the open area between large metropolitan centers and 
provtdes an interconnection point for ui&ting communication routea. A typical large city (right), considered a potential target area , il by
Pll'td by r•dio relay or cable facilities. The route forms a complete ring around the city, allowing for several interconnection points with 

uisting through-city lines. 
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severe1 large scale attacks with nu
clear weapons. 

These facilities are known simply 
as "express" and "by-pass" routes. 
The express routes are direct com
munication highways that span long 
distances and avoid critical target 
areas. One such route runs from 
Maine to Southern California, and 
doesn't go through a single major 
population area. 

The by-pass routes form a partial 
or complete ring around cities or 
towns. These provide access in and 
out of the by-passed area and give a 
trouble·frEe path around the city 
when necessary. 

Pre•enl Communication Network 

But, before getting into a detailed 
discussion of the current protection 
program; let's review the develop· 
ment of Bell System facilities prior to 
the advent of the atomic bomb. 

Since the earliest days of telephone 
expansion, the plant that was built to 
provide facilities between widely sepa
rated communities was also used, as 
a matter of economy, to service inter
mediate communities along the same 
rou(e. As the communication network 
expanded, several different pathways 
usually have become available be. 
tween any two cities. Thus, only the 
worst and most widespread storms 
and floods ha,·e more than local effect 

on the Nation's communications. 
The town-to-town concept of com

munication systems has given birth 
to the one major hazard, however
the heavy concentration of circuits 
and terminal installation in the big 
cities. To alleviate this condition, 
circuits that did not have to be routed 
through the large metropolitan cen· 
ters have now, in many instances, 
been routed around them. This was 
made possible by the construction of 
large capacity routes which avoid 
such locations as New York, Philadel
phia, Washington and Pittsburgh. To 
a great extent these routes, linked 
to switching centers outside the big 
city areas, minimize the possible 
effect a bombed-out city would bring 
to bear on the nation-wide communi
cations network. 

Espanaion of Espre•• and 
By-Pa .. Route• 

The increased demand for long dis· 
tance communication in recent years 
has exhausted the capacity of many 
of the older routes. This, plus the 
chilling knowledge of what an aerial 
attack could do to this country, 
prompted telephone management to 
review and re-draft plans for the pro· 
lection of service. 

And now, well under way, are the 
express and by-pass routes previously 
mentioned. There are many individ-

ual links, of varying lengths, totalling 
some 6,000 miles. When completed 
in 1958, they will skirt, by substan
tial margins, all of the country's 
larger cities, military installations and 
generally congested areas which 
might be attractive bombing targets. 

The new routes will have a nominal 
capacity of about 3,000 circuits. ~ 
the first groups of circuits go into 
service, they will be able to carry all 
military traffic and much civilian 
traffic. 

Express routes are so-named for 
their similarity to the super-hlgh·wayi; 
and toll turnpikes that are beginning 
to interlace the Nation. These exp~ 
routes have branches and intercon
nections with existing cables and 
microwave systems which provide ac
cess to the cities and towns thev 
avoid. Whenever necessary, termi
nating traffic can be routed "in'' and 
orginating traffic routed "out" of 
these towns. 

By-pass routes are intended for 
situations where existing routes pass
ing through a town or city are ade
quate for pre~nt needs and for sub
stantial growth. In these instances 
express routes are not justified. By
passes are for circuits which do not 
terminate in the town, hut merely pass 
through and which can therefore be 
routed around the town-well outside 
of the potential danger area. 

HOW TO GET LICENSED Technician, 
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At certain lntorconnoetion points along both 
1'10 11preu end by-pins routH, radio relay 
m1in tfetions II•• the on o pictu 1'9d here, 

will tie now routes into tho notwort 

En1ineerin1 Objective• of 
Expreu and By-Pau Route• 
fo shaping this program of express 

and by-pass routes several objectives 
have been kept in mind. 

1. All the telephone message cir
cuits between two cities- should not be 
carried over the same route. They 
should be divided among different 
routes, so that all circuits will not he 
exposed to the same hazards. At least 
one of the routes between any two 
cities in the country should not pass 
through any target area. 

2. Similar dispersion should he 
provided for essential civilian and 
government private line circuits. 
There should he adequate capacity 
along the various routes so that if one 
or more is completely destroyed, serv· 
ice may be restored quickly over 
other pathways. 

3. Suburbs of large cities should 
be provided with connections to the 
by-pass and express routes so that 
communication between the fringes 
of possible disaster areas and the rest 
of the Nation can be maintained. 

Connection of Friftfe• to Expru• 
and By-Pa1• Route• 

So far our attention has been fo. 
~used principally on the protection of 
intermediate sections of inter-city cir· 
~ui!s. If a city is bombed, however, 
1t will be necessary to establish im-

SIGNAL. JUNE, 1957 

mediate communication to the fringes 
or suburban sections of the damaged 
area. In the past, inter-city communi
cations were routed largdy through 
the center of the city and, consequent
ly, would be severed if the city were 
destroyed. To assure continuity of 
service to suburban areas which 
might be expected to remain un
harmed, cables are being constructed 
to connect fringe areas directly to the 
by-pass or express routes without 
going through potential damage 
zones. Some of the circuits from 
suburban areas to other cities can he 
operated regularly over the new 
routes. 

In addition, facilities are being 
provided at many interconnection 
points on the express and by-pass 
routes to permit the rapid creation of 
totally new circuits with direct con
nection to outlying points in case of 
disaster. 

Type• of Facilitie• U•ed 
Radio relay systems and coaxial 

cables are being used in most of the 
new construction because they can 
provide the large quantities of cir
cuits needed. 

The points where the express and 
by-pass routes interconnect with other 
routes have been carefully selected 
from the standpoint of accessibility 
and housing of personnel. At many 
of these locations, continuous cover
age is necessary. In some cases, where 
the location of the building or its 
relative importance justifies such 
treatment, buildings are blast-resist· 
ant. A minimum number of windows 
have been built into the structures and 
careful air-filtering will give added 
protection against radioactive fall
out. Water supplies have been pro
vided which can be maintained free 
of radioactive matter. 

Emeriency Power and Rapid 
Re•toration Plana 

To insure continuity of operation 
in the event of commercial power fail
ure, all stations are equipped with 
battery power plants. In addition, 
emergency engine alternator units of 
sufficient capacity to carry the entire 
station load a re installed. These 
emergency units start automatically 
when commerc.ial power fails. 

If service were interrupted due to 
the destruction of a radio relay sta
tion, rapid restoration has been made 
possible through the use of truck
mounted radio units, located at stra
tegic points across the country. Each 
mobile unit consists of transmitting 
and receiving microwave radio equip· 
ment, associated power and testing 
equipment, waveguide and antenna 
equipment, emergency engine ahems-

tor and a scaffold type tower. This 
unit can restore one transmitting and 
one receiving broad band radio chan
nel. The radio, waveguide, antenna 
and testing equipment are mounted 
on the vehicles in such a manner that 
the entire unit can be quickly placed 
in service. The power generator is 
trailer-mounted. 

MeeJ The Challer&fe-
A Bell Policy 

In line with its long standing policy, 
the Bell System will continue to take 
any and all reasonable measures to 
assure continuity of telecommunica
tion services. ]ts record in designing 
plants that will provide this service 
has been good. While the possibility 
of nuclear bombing with the simultan· 
eous destruction of many large cities 
has introduced another challenge, this 
challenge is being met with a pro
gram of by-pass and express routes. 
The extent to which these methods 
provide the protection necessary for 
the communications vital to the Na
tion's defense is the subject of never
ending study and evaluation, and we 
are keenly aware that survival may 
be the reward of vigilance. 

This mobile unit i• co1>4blo of replacing 
demeged radio relay stations. Pl1ced et 
rlra toglc locations around tho country, one 
of thH• could be r1'shod to any troublll oree. 
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a revolution 
in electronics 

by Daniel E. Noble 
Executwe Vice·PTesident, Motorola, Inc. 

THE REVOLUTION ll''f ELECTRONICS 
has started, and the tiny transistor is 
the impetus behind the change. 
Wherever transistors can be used in 

1 electronic equipment of all kinds, 
they offer the potential for new di. 
mensions in reliability, in packaging, 
and in power consumption. To char· 
acterize the transistor, it is a tiny 
$)ab of mono.crystalline germanium 
or silicon, which has been modified 
by alloying or diffusion techniques to 
make a device capable of amplifying 
current, in a suitable circuitry ar· 
rangement. 

It may be interesting to compare 
this bit of solid material (which has 
no moving or delicately suspended 
parts, and no power-consuming ca
thode) with the vacuum tube. Com
pare the vacuum tube micro-dimen· 
sioning and micro-spacing of plates, 
grids and cathode, and the electric 
furnace to heat the cathode, with the 
transistor which is essentially a vibra· 
lion-proof, shockproof, heaterless slab 
of solid semiconductor material. Fun
damentally, the structure of the tran· 
sistor is so much more rugged and 
reliable than the structure of a vacu
um tube that the difference requires 
no emphasis. 

The advantage of the transistor 
over the vacuum tube in terms of in· 
creased reliability is not, however, the 
simple advantage of the rugged me
chanical structure; it goes far beyond 
tbia. The vacuum tube generates heat 
and it frequently operates with volt-
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ages of 180 or higher. It utilizes con
densers and resistors in circuitry sub
jected to very substantial voltage and 
current values, even in low power 
level circuitry configurations. Con
sider the heat factor. 

The digital computer, utilizing 
vacuum tubes, requires the addition 
of a refrigerated air-cooling system, 
even though the counter tubes work 
at low power levels. The same com
puter, utilizing transistors, requires 
only a fraction of the power input 
and no refrigeration. A point of note 
is that the failure of equipment using 
vacuum tubes is not only the failure 
caused by tube defects or tube mal· 
functioning, but it is also the failure 
of circuit components which have 
been subjected to the excessive heat, 
the excessive currents, and the exces
sive voltages which characterize vacu· 
um tube circuitry. 

Practicability 

In comparison, for transistor low 
power level circuitry, low voltage and 
low current is all that is needed. 6, 
9, 12, 14 Volts may be used with 
transistors at one's convenience, and 
where necessary the total circuitry 
for a multiple transistor device may 
be limited to microamperes or to a 
few milliamperes. Thus, in transistor 
circuitry, with 12 Volts as the maxi
mum voltage and with no significant 
heat generation, the components are 

not challenged by power supply needs 
which can destroy or limit the life of 
condensers and resistors, 

If an electronic equipment is to 
serve as a useful tool, it must be re
liable, and the maintenance ·proce
dures must he practicable. No matter 
how beautiful the scientific embodi
ment of the device may be, it is 
worthless for industry application if 
it is unreliable and if the maintenance 
is a headache in field operation. In 
the simple device, the maintenance is 
simple, but as the devices get more 
and more complex, the maintenance 
problem rises and rises until there 
seems to be no easy solution. Witness 
the rise in the complexity of con
sumer goods broadcast receiver 
equipment from the ordinary home 
radio set, to black and white TV, and 
now to the supercomplexity of the 
color television unit. There seems to 
be a natural law of nature, for tech
nological devices at least, prescribing 
a path leading ever upward toward 
greater and greater complexity. Un
less we rationalize each successive 
complex design for sensible mainte
nance procedures, we will eventually 
reach a saturation of complexity 
where maintenance will be impossi
ble. 

In military electronics, as well as 
in industrial and commercial elec
tronics, there is a trend, 1 hope to see 
accelerated, toward the design of de
vices with unit or module and sub
module construction, and wherever 
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possible, toward sealed modules 
which will be replaced but not be re
paired in the field. This design trend 
oiiers two distinct advantages toward 
improved usability of equipment. (l) 
The sealed module will prevent un
dis<:i plined tinkering on the part of 
the over-zealous maintenance man. 
12) The module and sub-module con· 
figurations will permit routine servic· 
ing measurements to be made to lo
cate the sub-assembly which is at 
fault. 

This routine location of the faulty 
sub-section reduces immediately, the 
total complexity of the whole equip
ment structure, to the limited com
plexity of the single faulty module or 
sub-module. The competent service
man can then either locate the faulty 
part in the sub-module or replace any 
sealed module with a standard re
placement unit. 

All this would seem to be a digres· 
sion from the main subject of tran
sistors, but you can be assured that 
it is not. Modular and sub-modular 
construction, and sealed modules, 
had very limited practicability as 
long as we were faced with the need 
for vacuum tubes which are plug-in 
consumable devices and which con
tribute a nearly unsolvable problem 
of heat control. 

Modular Con.alrudion 
Now, with transistors, with low 

heat generating characteristics and 
with low voltage operating require
ments, it is possible not only to de
sign printed circuits using tnnsistors 
and other components in a replace
able assembly, but it becomes possi
ble also to seal an entire functional 
circuitry configuration in a module. 
This sealed module may be expected 
to have a life expectancy equal to that 
of lhe life of the total equipment. 
Actual module replacement would be 
limited to a small percentage of de
fective units. With transistors, modu
lar construction becomes practical. 

One of the revolutions inherent in 
the application of transistors is an 
accelerated move toward modular 
and sub-modular construction for 
easy servicing, for flexibi lity of de
sign changes, and even for retro-fit
ting where the modernizing of a unit 
becomes possible through the change 
of a module. Modular construction, 
sealed modules, printed circuitry, and 
simplified servicing are all part of 
the pattern which will be accelerated 
by the wide application of transistors 
and semiconductor devices. 

Now a lot of nice things have been 
said about the transistor, but nature 
has a habit of mixing a suitable pro
portion of negative factors with the 

positive, even when the positive on~ 
are dominant. It is a mistake to a.. ... 
sume that the transistor is simply a 
substitute for a vacuum tube. The 
transistor, in terms of functions, wi11 
oscillate and amplify as a vacuum 
tube will, but its characteristics and 
its operating parameters differ "ide
ly from those of a vacuum tube. Jn 
meeting the requirements of the de
sign of equipment utilizing transi~ 
tors, a substantially new approach 
must be made. 

Application.a 

The transistor is a rugged, reliable 
device capable of exceptionalJy long 
and successful performance, but it 
must be emphasized, that it should 
not be called upon to work in cir
cuitry configurations for which it has 
no talent. For example, the transistor 
is not a high impedance input de\·ice. 
It is possible to arrange a oombina· 
tion of transistors to produce the 
equivalent of a high impedance in
put, but in general, the simple tran· 
sistor consumes power even in the in
put circuit, and energy is requU-ed to 
drive it. The output and input of a 
transistor triode are rather closelv 
coupled, and variations in the load 
will reflect back into the input. 

The transistor is also temperature 
sensitive, with substantial parameter 
variations with temperature changes. 
So far, we have no transistor with the 
equivalent of the screen grid isola
tion, commonly associated with vacu
um tubes. High frequency transistor 
amplifiers must be neutralized. Also. 
the transistor does not perform im: 
portantly as a stable d.c. amplifier. 

With all its faults, the transistor is 
still a magnificent device. By the use 
of compensating circuitry and inverse 
feedback circuitry, it is possible to 
adjust the circuit parameters to pro
duce exceptionally reliable results de
spite the limitations. The vacuum 
tube is no paragon of all virtues, but 
we have learned to compensate for i~ 
faults, and we must learn to do the 
same for the limitations we find in 
transistors. 

The transistor has been rather slo"' 
in moving into commercial equip
ment and the wide variety of ele<:· 
tronic applications. Many of you who 
have not made a study of the subject 
are undoubtedly wondering why in
dustry has been so slow in adopting 
the transistor. 

A"ailability 

First of all, remember that for a 
number of years the transistors io 
production and available on the mar
ket were essentially audio amplifying 
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le\'ices. They were suita'ti\e i<>t: bear. 
ng aid applications and to~ minor 
.udio amplifier const1uct\on. There 
1ere no suitable power transistors on 
he market, and there were no satis. 
actory radio frequency transistors 
2"8iJable in suitable quality and 
1uantity. 

In the last few years, there has 
ieen a change in this situation. Tran· 
i~tors are rapidly becoming avail· 

.1hle commerciaUy for applications up 
o about 12 megacycles. In the Lab· 
uatory, transistors have been made 
or successful oscillation and ampli· 
ication applications as high as 400 
ne1facycles, and in a few isolated in
itances, as high as one or two thou
:and megacycles. 

SI.own obove: Motorola "Power Voice" mo· 
bile spuker has • b11llt-in tre"sistor •m· 
~ifier which providl!a up to JO watts audio 
output when fad by the usual mobile com· 
rnwnitetions receiver with I .5 to 2 watts 

audio output. 

You have probably noted that by· 
brid car radio broadcast receivers 
are on the market, utilizing tubes op· 
erating with 12 V. plate supply in all 
the preliminary stages, and employ· 
ing power transistors for generating 
the audio power to drive the speaker. 
Tiny, transistorized, portable broad· 
cast radio receivers have also hit the 
market in the past couple of years. 

Potential Not Realised 

. But, with all of this activity, there 
1~ still no substantial pattern of tran· 
~1stor application to industrial and 
c~nunercial equipment, either in mo· 
bile communications, in the digital 
computer, or in other electronics 
fields. Why? The answer to the 
que~ion is covered in three sections. 
. (1) R. F. transistors satisfactory 
in perfonnance and price are just 
coming on the market in quantity, 
and a substantial history of perform· 
ance ancl characteristics has not yet 
boon established. TheTe is always a 
substantial delay between the avail· 
ability of a component and the release 

of the component as a part of a ma· 
tured commercial device. There has 
not been time enough to pass through 
that cycle. 

(2) The problem is not one of 
simply substituting transistors for 
vacuum tubes, and new circuitry con· 
figurations. New compensation means 
and optimum circuit design must be 
developed to utilize the best charac
teristics of the transistor and to neu
tralize the negative factors. It takes 
time for the engineers to become fa. 
miliar with all the idiosyncrasies of 
transistors in the great number of cir· 
cuitry applications. 

(3) The germanium transistor, 
which is the only one available in 
quantity and within commercial price 
range, has a definite heat limitation 
of a nominal 60°C. environment, 
with an upper limit not exceeding 
about 80°C. If it had been possible 
simply to put a few transistors here 
and there in existing vacuum tube 
equipn1ent, the rise in the application 
of transistors to modem electronic 
circuitry would have been accele
rated. This was not practical because 
vacuum tube equipment generates ex· 
cessive heat. and the transistors 
would have been subjected to tem
peratures beyond reasonable operat· 
ing tolerances. Note here that, when 
equipment is completely t ransistor. 
ized and the vacuum tubes, with their 
inherent furnace characteristic, are 
removed, there is no heat problem, 
but the placing of transistors in the 
usual high temperature vacuum tube 
equipment is not a sound approach. 

Silicon or Germanium 

The question will immediately be 
asked as to whether or not silicon 
transistors should be used instead of 
germanium transistors. The answer 
today is emphatically "No." In gen· 
eral, it may be said that it is possible 
to make better transistors, as well as 
lower cost transistors, using germani· 
um, when the temperature can be held 

lllurlreted are three of the 
new transistoriied Motorola 
Hendie·T alkie portable rad io· 
phones. From left to right 
ere: the lightweight muimum 
portability venio" including 
handset.type microphone and 
ltenderd dry b•ttery power 
peck: the spea \er end mic ro
phone version with erlra-d11ty 
battery power pack or r•· 
chargHble nickel-cadmium wet 
c:ell-6/12 volt power peck, end 
the high-powered pee:\ version 
with rechargeable nic:kel-cad· 
mium wet cell power peck or 
erlrt-duty dry b•ttery pee:\. 

under 80°C. At present, the silicon 
transistor is a high cost specialized 
device with characteristics especially 
suited for operating temperatures 
above l00°C. In the great majority 
of industrial and commercial elec
tronic equipments, there is no need 
for an equipment environment speci
fication exceeding 60°C., if you do 
not build heat-generating devices 
such as vacuum tubes into the equip· 
merit along with the transistors . 

A New Fwld 

The transistor and semiconductor 
field is new. We are only at the thres· 
hold of a revolutionary new structure 
in the electronics art. A substantial, 
continuous and accelerated ffow of 
new semiconductor devices from the 
Laboratory into the market over the 
next five year period is anticipated. 

While the application to radio and 
conventional electronic devices will 
be substantial, there may be an over
whelming rash of applications in 
fields never before exploited in an 
electronic sense. The breadth of tran· 
sistor applications should exceed that 
of vacuum tubes and by 1960, there 
should be more transistors sold and 
placed in new equipment than vacu
um tubes. 

The characteristics of semiconduc. 
tor devices will be extended. The 
time will come when we will have 
new transistor or semiconductor am
plifier configurations which will iso· 
late the input from the output, others 
which will give us high impedance in
put circuits, some of which will give 
us very substantial power output, and 
some really practical devices working 
at frequencies as high as 400 mega· 
cycles and above. Transistor~ are in 
the future. You will use them in your 
homes, offices, factories, trains, auto
mobiles, airplanes, communication 
systems, and in a multitude of dur
able consumer goods and industrial 
gadgets and control devices. 

13 



14 

By ntumn. REL will occupy three times its present floor space. 
Thne buaely increased manufacturing facilities will 

further implement REL'• ability to solve your spe· 
clalbed radio problemt and to be of Increased 

ICftlee to dae CODUDUJliQdOlll industry. 

n1('1 I zed by Goog I e 
SIGNAL. JUNE. 1957 I 

I 

~ 



Tlte United States It.as hecome "bud1et conscious" and tlte taxpayers 
are extremely concerned witlt receivin1 value for money paid. Economy
minded men at tlte Bureau of Sltips are at work increasin1 tbe value 
of tlte Naval dollar as it is applied fo defense contracts. Tlte followin1 
article points to tlte benefits and potentialities of a "Value En1ineer
int11 pt01ram as developed by tlte Navy in tlte field of electronics. 

VALUE ENGINEERING 

A BRA~D NEW CONCEPT CALLED 

Value Engineering" is impressively 
eing put to work at the Bureau of 
1hips, Navy Department. Designed 
) bring the manufacturer in as part 
·I a defense team working with the 
Jililary, the new concept emphasizes 
he ·'~ond look" in the design of 
lectronic equipment, includfog a 
:ritical appraisal of Government 
pttifications. 
Precisely, Value Engineering is de

ined as, "an objective appraisal of all 
Jements of the design, construction, 
>rocu.rement, insta1lation and main
enance of an equipment, including 
he applicable equipment specifica
. ion in order to achieve necessary 
unction, maintainability and relia
lilit~· of an equipment at minimum 
:~$t.'' This sounds like a large as
ngnment, but it has a winning, con
>tructive, common sense approach to 
.he problems of outmoded contract 
ipecifications. 

Specific Esamples 
•. During an interview, Mr. Albert 
'ikorsky, Electronics Assistant to 
Captain John M. Waters, the Director 
of . Value Engineering, adequately 
pointed out the necessity for such a 
itudy with some rather startling ex· 
ainples of monetary waste. He dis· 
played what looked like an ordinary 
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SICNAL Staff 

capscrew, and added that the military 
was charged S2.ll for it instead of 
the usual three cents paid for the 
standard capscrew. The reason-its 
design was about 3/ 32 of an inch 
longer than the standard. This item 
necessitated special tooling where the 
standard capscrew would have suf
ficed. Mr. Sikorsky also showed us 
a waterproof washer, not as large as 
a lifesaver, which could be purchased 
at a local hardware store at the rate 
of 20 for one dollar. The Navy pays 
one dollar for one. Why? Because 
the standard specification requires 
that it should be wrapped individual
ly for special overseas shipment; and 
so the small washer is shipped in sev
eral foldings of protective paper and 
metal foil. These are not extreme 
examples, and even these illustrations 
of monetary waste can easily be elim· 
inated, once Value Engineering 
reaches all manufacturers involved in 
defense contracts. 

The problem lies in the fact that 
the engineer writing the military 
specifications cannot predict result· 
ing complexities or cost until the 
physical product is obtained. The 
contractor, on the other hand, invari· 
ably considers the written specifica
tion as law though he realizes that it 
may not give full value to the cus
tomer. Therefore, the "second look" 

at design and specifications provides 
a two-way outlet for both parties con· 
cerned. It involves a feedback infor
mal ion loop from the manufacturer 
to the Bureau. In fact, it is a Value 
Engineering study by the contr~ctor. 
It is intended that changes in speci
fication, resulting from Value Engi
neer ing, would he made prior to pro
duction, avoiding any changes .in the 
contractor's schedule once the pro. 
duction line is in operation. 

Two Main A.rem 
The Value Engineering program is 

broken down into two main areas 
around which it evolves--Researcb 
and Development, and Production . 

In R & D a thorough study of an 
experimental model and its governing 
specification is made by the contrac
tor and proposals are submitted to 
the 1Jureau. Too often, in R & D, the 
engineers are concerned with "mak
ing it work" and run too hurriedly 
over production and material details 
involved . Engineers making the sec
ond study are called the "Value En
~ineers.'' Preferably, they should not 
be the same ones who participated in 
the product's original design since 
personal attachment often prevents an 
engineer from making proposals for 
change. The background of these 
Value Engineers should be compre-
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hensive; not only should they have a 
broad knowledge of design, mate
rials, and costs, but they should have 
the added ability of relating the cost 
of a design to the production version. 
Diplomacy in their endeavors to 
make and sell their proposals is vital 
because they continually work across 
many organizational lines .. Admitted· 
ly, engineers of this caliber a.re not 
easily found, however, extra effort in 
this direction should develop a suf
ficient number of them in a few years. 

In Production, the Value Engi
neering study is to be made dur· 
ing the pre-production engineering 
phases of the contract. An incentive 
is incorporated into this type of con
tract, i.e., if any saving results, the 
contractor is allowed a share of that 
saving. The Bureau pays all costs of 
the Value Engineering services in 
both R & D and Production type con· 
tracts. 

Since maintenance costs are usual
ly many times the cost of the origi
nal equipment, the manufacturer may 
find it necessary to propose an in
crease in the initial expenditure, but 
reduce the maintenance outlay. In 
this case. greater economy is ulti· 
mately ac~ieved . 

}ob.Plan 

Stressing efficiency and competence 
in all facets of Value Engineering, a 
job-plan has been drawn up that sys
tematically breaks down the opera· 
tion of the study into phases. 

1. Information phase; The Value 
Engineer gathers the most com
plete and detailed information 
pertinent to the item. Jn order 
to provide adequate background 
information, the Bureau will ar
range discussions with the con
tractor's Value Engineers on the 
operational, maintenance, and 
design al!lpects of the Bureau's 
specification. In addition, the 
Bureau wiU indoctrinate these 
engineers with l!IOme of the more 
important tecbniques of V slue 
Engineering. 

2. Speculalive phase: The creative 
imagination is given more free. 
dom as new and different mate
rials, processes and procedures 
are explored. It is in this phase 
that the hardware is trimmed to 
necessity. 

3. Pfunning phase: The extensive 
research and imagination syn-
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thesize in determining the most 
advantageous course of action. 

4. Execution phase: Designs under· 
go necessary tests and design 
specialists are contacted. Not 
only must the item be technical· 
ly sound, but it must be backed 
by cost figures and able to "sell" 
it8elf. 

5. Reporting ph.oJe: Value Engi
neering proposals are written 
and submitted to the Bureau of 
Ships for approval. They will be 
acted upon within 30 days, and 
the approved proposals will be 
incorporated into the production 
equipment. 

The outlined plan is flexible and is 
designed to· serve as a guide to action 
without dogmatically specifying pro
cedure. Its systematism indicates the 
thoroughness with which the idea of 
Value Engineering was conceived. 

Two Obstacle. 

Before this ambitious goal is real
ized, two rather sizeable obstacles 
must be confronted. One is to pre
serve the incentive during renegotia· 
tion, and the other exists in getting 
the Navy to change present specifica
tions. Both of these problems are un· 
derstood and are being met by the 
men at the Bureau. (Hence, diploma
cy and salesmanship become valuable 
aids to the program.) 

The Renegotiation Board is ex
pected to publish a statement which 
will assure manufacturers that their 
allowed share of the savings will not 
be refused in renegotiation. In rede
terminable types of contracts, such 
assurances will be provided directly 
into the Bureau's contract schedule. 

ln regard to a Value Engineering 
effort in electronics, the Navy can 
look to the Army Signal Corv- for a 
precedent, where such engineering 
studies have been made on a case by 
case basis, i.e., radio receivers al
ready in use. 

It is true that Value Engineering 
thrusts a new burden on the manu
facturer, but not without rewards. A 
notable example of Value Engineer
ing in the shipbuilding industry is 
cited when a particular landing craft 
was reduced in cost from $36,000 to 
$21,000--no essential requirements 
cut. The General Electric Company, 
forerunner in "Value Analysis,', re
ports a multi-million dollar annual 
savings. Because of such profitable 
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illustrations, industry cannot long 
ignore the benefit of this program. 

An enthusiastic appraisal of the 
Bureau's Value Engineering program 
has prompted some private 1irms to 
set up Value Engineering in their 
own plants. One company bas estab
lished, in each of its defense operat
ing departments, a similar Value En
gineering function "for the purpose 
of reviewing our designs and our 
manufacturing processes in order to 
reduce cost." Saluting the Navy lud
ership in the matter they expre~ 

"thanks for the stimulation " 'bicb it 
has offered in putting such a program 
into effect.'' 

Similar responses should certainh 
be forthcoming from all phases of in
dustry participating in the program 
as the valuable results of industry and 
Navy, working as a defense team to 
emphasize function, maintenance and 
reliability at minimum cost are real
ized. The whole idea of the Buren 
can be summed up as a search for 
simplicity and value. 

The electronics program does not 
stand alone in this new streamlining 
process. Similar programs are under
way in Naval architecture, marine en· 
gineering, electrical engineering and 
mechanical engineering. 

TM Fullue 
Those working on the project at 

the Bureau of Ships are Captain John 
M. Waters and his assistants, ll.. 
Commander A. T. White, A. Sikor
sky, and R. B. BuS.!ller along lt-itb 
other staff members. Captain W. l. 
Bull, Assistant Chief of the Bureau 
of Ships for Electronics, gives strong 
support and guidance in this effort. 
and M. L. Roylance, in charge of 
Value Engineering coordination for 
Captain Bull, will work with printe 
contractors in the perfonnance of the 
Value Engineering spedfications. 

We see a bright future for rapid 
development of this challenging pro
gram. The military, like private in· 
dustry, seeks an improvet:l, economi· 
cal streamlined business. Tbe Na'l'"y 
feels that by utilizing the production 
experience of its contractors. it "ill 
accelerate improvements in specifi('a· 
lions to provide a more reliable and 
maintainable equipment, at lower c05t 
to the taxpayer. As several evalua
tions of the program from industn 
and defense have ol-served. "That i• 
GOOD business.,. Our annotation
it is Common Sense. 
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That·~ why Sprague Hyrel Capacitors 
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ABOUT VERY LOW FREQUENCY 
PROPAGATION I Smaller antennas, 
lower transmitter power, and relative freedom from 
atmospheric noise are reasons behind our communic!.iticm 
services' gradual migration to the upper end of the 
frequency spectrum. Lying fallow and awaiting redtl'CO\lery 
has been the very low frequency band below 30 kc. 

Now, because VLF offers a reliable means of com
municating over vast global distances, there is a 
marked revival of interest. It is now known that 
VLF has highly stable propagation characteristics 
which make it possible to transmit data to distant 

points with unusual fidelity and precision. Where 
greater accuracy is required, such as very long 
range radio navigation systems and international 
transmission of frequency standards, VLF promises 
to open doors to many new and important uses. 

June Proceedings of the IRE gives you the facts about VLF 
This year1 the Boulder Laboratories of the National Bureau of Standards and the IRE 
Professional Group on Antennas and Propagation co-sponsored a Symposium at Boul
der, Colorado1 on· the propagation of very low frequency radio waves. From the 
papers given at this important meeting the editors of Proceedings have chosen those 
of broadest interest for publication in the June, 1957, issue. 

Typical of the service offered members of IRE is this VLF report - to be used now 
and referred to for years to come. If you are not a member of The Institute of Radio 
Enginee1·s be sure to reserve a copy of the June Proceedings of the IRE, today r 

Partial Contents of this VLF Issue: 
"A Technique ftr the Rapid Analysis tf Whistlers," by J. K. Grierson, Defense 

Reseive Board, Ottawa, Ontario, Canada. 
"VLF Radiation from lightning Stlokes," by E. L. Hill, School of Physics, Univer

sity of Minnesota. 
"Sime Recent Measurements of Atmospheric Noise in Canada," by C. A. McKer

row, Defense Reseive Board, Ottawa, Ontario, Canada. 
"Intercontinental Frequency Comparison by Very low Frequency Radio Trans· 

mission," by J. A. Pierce, Croft Laboratory, Haivard. 
"The Mode Theory of VLF Ionospheric Prepagation for Finite Ground Conductivity," 

by James R. Wait, National Bureau of Standards, Boulder, 
Colorado. 

"The Geometrical Optics of VLF Sky Wave Propacation.'' by J. R. Wait & A. 
Murphy, National Bureau of Standards, Boulder, Colorado. 

"Characteristics of Atmospheric Noise from 1 to 100 Kc/s," by A. D. Watt & 
E. L. Maxwell, National Bureau of Standards, Boulder, Colorado. 

'1he Present State of Knowledge Concerning the Lower lonesphere,'' by A. H. 
Waynick. The Pennsylvania State University. 

"Ntise Investigation at VLF by the National Bureau of Standards," by W. Q. 
Crichlow, National Bureau of Standards, Boulder, Colorado. 

"Reflection at a Shapely·Bounded Ionosphere," by I. W. Yebroff, Stanford Uni· 
versity. 

'1ht Attenuation Versus Frequency Characteristics of VLF Radio Waves," by 
J. R. Wait, National Bureau of Standards, Boulder, Colorado. 

''The Waveguide Mtde Theory of the Propacation of VLF Radio Waves," by K. G. 
Budden, University of Cambridge, England. 
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Small 
Basiness ia 
The Electronic Age 

by Robert Goodman, A.EL 

Specie I Y egi Antenna developed 
by ih• Americ:an Elec:tronic Leb1 

Conrad J. Fowler 
President 
American Electronic Laboratories, Inc. 

THIS IS A BRIEF STORY of how a 
small business can come into being 
and prosper in a technical age and an 
environment of free enterprise. The 
parameters for success are simple to 
enumerate : brains, determination, in
tegrity, imagination, a considerable 
amount of imagination ... and some 
money. 

While the parameters are simple to 
state, their utilization is a more diffi· 
cult matter to discuss. The initiation 
of a small business in electronics to
day is not recommended for those 
who would rely completely on the 
defense effort nor for those who are 
not willing to make the necessary 
personal sacrifices required in the 
early and painful years of the oper· 
ation. The future stability and profit
able function of a young business 
today cannot be purchased with 
money alone. All the other require
ments are essential. 

In 1948 three of twelve engineers, 
who were discussing the possibility 
of setting up an electronic laboratory, 
discovered that much of their thinking 
was complementary. These men, Con
rad Fowler, Robert Goodman, and 
Leon Richman-all members of the 
Research Staff at the Moore School 
of Electrical Engineering, University 
o( Pennsylvania--drew together and 
began to plan an enterprise in earnest. 
They studied ways and means to raise 
capital. They investigated reasons for 
SUcteMes and failures of many elec-

tronic firms-both large and small. 
They laid out a skeleton organization 
which was to be flexible and expand
able. They searched for a "jump·off" 
point so that they and their families 
would somehow be able lo weather 
the tremendous strain- both finan
cial and emotional which was antici
pated. Throughout this period many 
of the faculty at the Moore School 
were helpful and sympathetic with 
their advice and interest. This pro
gram of careful study and search con
tinued through 1950. 

Late in 1950 an essential "break" 
occurred. The three young engineers 
were able to interest John Stern, 
President of the Radio Electric Serv· 
ice Co. of Pennsylvania, in their 
plans. Consulting arrangements for 
one of his enterprises resulted in the 
establishment of a small laboratory 
minimally equipped with necessary 
test equipment. On November 28, 
1950, American Electronic Laborator
ies, Inc., ( AEL) , was incorporated 
in the State of Pennsylvania with a 
capitalization of 8500. 

For a period of a year thereafter 
planning, searching, and development 
progressed. In this period, the work· 
day consisted of doing a thorough 
job at the University and then going 
to work at AEL each night and of 
course, all day Saturday and Sunday . 
A manpower pool was set up com
prised of technical associates and 
friends who were similarly intrigued 

with the task of developing a new or
ganization. Technically, this early pe· 
riod saw the beginning of develop· 
ment on an oximeter for clinical use 
with characteristics generally con
sidered a virtual impossibility at that 
time. 

Stariing-Frictwn 

During 1951 the three men con
cluded that any measure of success 
in launching AEL could not be at· 
tained by chance or part-time effort. 
They decided to leave the security of 
the ·University and bend all their 
efforts to AEL. The decision made. 
they left the academic halls behind, 
bearing with them the good wishes 
of their colleagues. For months with 
the help of a part-time staff, they 
worked at the lab bench building t>lec· 
tro-medical research apparatus as 
products and visiting as many indus
trial and Government laboratories as 
possible to find some source of initial 
income to get them out of the area of 
"starting-friction." Everywhere, and 
understandably, the answer to their 
queries was the same: "We have & 

winning combination, why should we 
change or add to our vendors, and 
particularly with a young company 
with no history?" 

Early in 1952, the Office of Naval 
Research presented AEL with its first 
contract . • . a contract based op 
AEL's own initial development of a 
new and stable oximeter. The sub· 
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stance of the pToblem was lo produce 
an Anoxia Warning System for safe· 
guarding jet aircraft pilots. The con· 
fidence of ONR in the integrity and 
technical ability of a tiny group of 
engineers was rewarded by a success· 
ful demon~tration of ·the electronic 
device in late 1954. Since that time 
further refinement has been under· 
taken and physiological studies are 
progressing which it is believed will 
result in not only equipment to safe· 
guard our aircraft crews, but instru
men~ of immense value to hospitals 
and doctors all over the world. AEL 
can never forp::et its first contract nor 
the significance of the con fidence 
expressed by the technical people of 
0 1\R. 

The staff at AEL began to grow at 
this point and by the end of 1952 
sixteen men and women were mem
bers. Since no time or money existed 
for errors. all staff members had to 
be both competent and dedicated. It 
was further quite clear that dedica
tion and loyalty to any goal could not 
be bought . .. these attributes had to 
be earned by management. Since this 
sort of thinking was completely con
sistent with the initial planning of the 
organization and its philosophy, it 
presented no problem. A dear state· 
ment of company policy was written 
and given to every staff member . .. 
and every employee, irrespective of 
his job title, is a staff member. Train· 
ing groups were initiated to prepare 
essential technical personnel for man· 
agement and administrative func
tions. Objective personnel review 
methods were designed and incorpo
rated, and organizational information 
channels set up. 

Slowly, by the standards of the 
staff, and with fantastic speed, by the 
standards of its fiscal and legal ad· 
visors, AEL began to grow. In 1953 
sales volume was increased over the 
previous year by 257%, in 1954 by 
9.2%, in 1955 by 52.8%, in 1956 by 
157 ~i, and in 1957 it will increase 
again. In this same period plant area 
increased from approximately six 
hundred square feet to twenty-five 
thousand and total annual sales from 
approximately $90,000 to $1,500,000. 
With the help of its bank, the Provi
dent· Tradesmen's Bank and Trust 
Company as represented by a respon· 
sihle Vice President, Mr. F. J. Her
mann, enlightened financing along 
with cooperative federal agencies 
eased the fiscal path of what was now 
a dynamic operation. Through strin· 
gently planned internal controls and 
thoroughly understood operations, the 
necessary links between the financial 
sources and the technical ends of the 
operation were maintained. Finally, 
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with the aid of the progressive and 
reputable investment banking house 
of Spencer Trask & Co. of New York, 
AEL moved firmly into normal bank
ing channels. 

E%paruion 

In this period it was also recog
nized that a narrow technical special
ization could lead to disaster and a 
poor balance between production and 
engineering could be equally hazard
ous. These observations again fitted 
neatly into the original organiza· 
tional planning: "no field of endeavor 
is foreign to the operation so long as 
the staff i.s competent in that field and 
so long as expansion into that field 
will not adversely effect the stability 
of the overall operation." 

Careful planning, a fine staff, excel· 
lent advisors, successful productivity, 
and a certain amount of good fortune 
have brought a staff of about 150 un· 
tiring men and women to the year 
1957, a year in which AEL is active. 
ly engaged in: 

the manufacture of a growing line 
of precision instruments for the 
medical researcher, instruments 
which are being used all over the 
United States and a dozen foreign 
countries. 
the manufacture of a line of 
unique communications and in
dustrial test gear from pulse gen· 
erators to high-powered transistor 
curve tracers. 
the initiation of manufacture of a 
line of advanced clinical apparatus 
for universal sale. 
the establishment of a complete 
external sales organization net
work through manufacturers' 
representatives covering the entire 
United States. 
continuous specialized production 
and techn ical subcontracting to 
key industries for the Department 
of Defense. 
direct prime contribution of tech
nical know-bow and production 
effort to our Defense Establish
ment in the fields of antenna de· 
sign (from LF to over 40,000 
Mc), countenneasure tota l sys
tems, solid state studies, micro· 
wave devices, control systems, spe
cific computers, detectors of vari. 
ous kinds for human safety con
trol, etc. 
environmental evaluation of elec
tronic components in its own com· 
pletely equipped laboratory. 

None of these pleasant advances in 
operation have lulled either the man· 
agement or the staff at AEL into a 
sense of well being. The environmen
tal economy and technology is dy-

namic. Contjnued existence, gro~-t.h. 
and profitable return for staH and 
shareholders alike will be based on 
the zeal to plan ... to discover . • .to 
know . . . and to move quickly and 
decisively. Some typical examples of 
the results of teamwork and planning 
are the tapered conical helix which 
represents a basic advance in special
ized antenna design, the coaxial Cr).5-

tal detector mount-a remarkable im· 
provement in crystal holder efficiency, 
the Anoxia Warning System-the 
most stable photo-electric oxygen sat· 
uration detector yet built, etc. A.11 
these devices represent true contribu
tions to the Government and indus t n 
alike. · 

Conlc•I Helice-Early development modeh 
illusti-•tlng pouible 1i1e vulations, 36 inches 

compared to 4.5 inchu. 

Defenae and Creati.,ity 
At AEL it is believed that all indus

try has a responsibility not only in its 
contribution to the Defense Eiiort. 
but in its general creativity for the 
specific welfare of people every where. 
These are not idle words of the ideal
ist, but represent a good part of the 
driving force behind a dedicated staff. 
This philosophy properly oriented hM 
attracted the support and enthusia!>m 
of AEL's financial sources, share
holders, advisors, and customer5 
alike. AEL has few, if any, customers 
who doubt either the integrity or 
competence of the operation. 

In this dynamic era of atomics and 
electronics, it is our unshakable con· 
viction that small business can come 
into being and grow. The road i~ 
djfficult and the essentiaJ parameter.; 
for success must be carefull y admini~ 
tered. Jn the final analysis, the 
decency, intelligence, and detenni· 
nation of the people involved will 
write the story of failure or succes..~ 
Free Enterprise is a difficult task. 
master and no compromise with 
mediocrity is possible. ... -- . __._ 
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Our Readers Write 

StCNAL Magazine 
DEAR SIR: 

I wish to thank you for the copy 
of your very fine magazin7, contain
ing the article on our safan to A.E.F. 
lt was a fine article and much ap· 
preciated. I only wish that it had all 
come true. By now, I'm sure you must 
have learned that my DC·3 Right had 
to be cancelled out at Gander due to 
very adverse weather conditions. The 
two lads I had asked to Ry the ship 
over for me were brokenhearted, of 
course because they had to turn 
back, 'but they ran into conditions 
that were pretty rough. 

The rest of the safari went off 
amazingly smoothly. Air France car· 
ried us to Fort Archambault and I 
flew General LeMay from there to our 
camp 120 miles due east on the Aouk 
River in the hel]copter. 

The Eldico equipment worked 
beautifully and, with it, we not only 
kept in daily touch via RCA. Com
munications on Long Island with our 
CBS network, but also kept the 
20.meter amateur band humming and 
kept General LeMay in constant 
touch with his own outfit. 

We also carried three 2-meter Gon
set Communicators with us with 
which we were able to keep in con· 
slant touch with the base camp from 
the helicopter. The third one was 
carried by one of the jeeps when it 
was out in the bush and helped us to 
keep in daily contact with it by 
'copter. 

All in all, the safari was a tremen
dous success and proved the efficiency 
of low-powered high-frequency com
munications. 

Thanks again very much for your 
kindly interest. 

Most sincerely, 
ARTHUR GODFREY 

The following is an extract from 
a letter received from Ray Meyers, 
Lockheed Aircraft Corp., Burbank, 
Cal. 

"Just received the April issue of 

SJCNAL and must congratulate you on 
the first item published-Radio Inter
ference. We have a number of top 
flight people in our Cooperative Jn. 
terference Committee (CIC) that are 
prospective members of AFCEA and 
wonder whether or not you have a 
limited number of extra copies of the 
April issue that could be mailed when 
I arrive for the annual Convention 
in D. C." 

Note: Ray, who with Al Parker 
initially developed the CIC in 1954 
in Southern California, did contact 
us at the Convention and we had the 
magazines. He mentioned that many 
requests had been received for his 
chapter's 1957 brochure on CIC as a 
result of the "Radio Interference" 
article. Ray also mentioned that any
one could contact him direct if in 
need of advice or for a copy of the 
brochure (717 Anderson Way, San 
Gabriel, Cali£.). 

Added Nou: During your editor's 
conversation with Mr. Meyers, we 
talked about the formation of an 
AFCEA National Headquarters "Ham 
Radio Net." Ray produced his card
call letters W6MLZ, and being a :first 
booster for this idea, he sees a great 
future benefit for such an organiza
t ion. 

In a subsequent issue of StCNAL, it 
is your editor's idea to enlist the aid 
of Mr. Meyers, Mr. George Bailey 
and other prominent "Hem" opera
tors in the formation of an active 
"Hem Operators Net." The possibil· 
iti~ are unlimited and a great con
tribution can be made to Civil Defense 
and the National Security in peace 
and cases of emergency. 

If you are a "Ham" operator, why 
not send in your card or call letters 
while awaiting further details. Even 
your comments would be of value. 
Mail to : Editor, S1cNAL, 1624 Eye 
St., N.W., Washington 6, D.C. 

DEAR SJR: 

I have to acknowledge, with thanks, 
your letter of May 14th with which 
you enclosed the May convention is· 
sue of StcNAL magazine. 

1 found it most interesting reading 
and feel very privileged that I was 
given the opportunity of contributing 
to it in some small way. 

I am sure it will meet with tremen· 
dous success and you and your staff 
are to •be congratulated on a very 
excellent publication. 

Yours very sincerely, 
D. F. BOWIE 
Pre5idenJ 
Canadian Oversew Tele· 

communication.s Corp. 
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TUii DIPINDAllUTY is vital in this 
SAGE compucer-oo1y a small 
part of which is shov. o. rBM en
gineered a.od built the huge com
puter, co operate as the bean oC 
the Semi-Auromacic Ground Eo
viroomeoc air defense S)'sccm. 

7329 G-E 5-Star 6 414 tubes in IBM SAGE compute 
show no opens, shorts, or mechanical defects! 
AfiER 3000 hours' operation, no shorts, no 
opens, no mechanical defects-chis describes all 
7329 General Electric 5-Star 64 14 rubes in 
IBM's first X0-1 computer fo r the experimental 
sub-sector of the USAF SAGE system. 

In contrast: 1 7 % of removals of another twin 
triode of earlier design tested in this g iant com
puter, wer e for one of the three reasons above, 
any one of which can render a tube inoperative! 

Uniformly reliable, the 6414 and ocher G-E 
5-Star computer rubes also have heavy-duty con
struction that wards off vibration and shocks 
eocouocered in military field service. Design 
features of these 5-star types include special 

compaet, sturdy cages; double mica spacers; a 
double-scaked getter. 

General Electric helped pioneer high-relia
bility tubes ... was first to design, build, and 
test special rubes for computers ... later, devel
oped the first computer types with 5-Star high
reliability performance. 

The three G-E 5-Star computer rubes, and 32 
G-E 5-Scar types for communications and other 
military applications, offer equipment-builders a 
choice backed by manufacturing experience not 
found elsewhere. Ask for a G-E tube sales repre
sentative to call! Receiving T11be Department, 
General Electric Company, Owensboro, Ky. 

Progress Is Ovr Mosf lmporf~nf Protlvd 

GENERAL. ELECTRI:.~. 
1g•zedbyGoogle 



"'/ ~~ 

I:~- =~lG~NJ\L:GRAM 
- GOVERNMENT -

TELLITE• BASE AT BEALE Beale Air Force Base, California, is the location of the 
st West Coast •satellite• base for the Strategic Air Command . A 12,000 fobt run
, one of the Nation ' s longest when completed, is included in the $13 million con

ruction job. Other projects consist of new permanent-type building, a control 
wer, taxiways and warm-up aprons, blast pads and concrete overruns, plus a water 
stribution system. A squadron of B- 52 •stratofortress• jet bombers and supporting 
- 135 refueling aircraft will be stationed at the base as part of SAC ' s dispersal 
gram. Additional uses are also being considered for Beale such as assignment of 

r Defense Command and Military Air Transport Command units . 

IO •HEARs• INVISIBLE STARS The Navy Department and Bendix Aviation Corp., an-
ced jointly that radio equipment, so sensitive it can •hear• invisible stars, is 
roduction by Bendix to track the first man- made moon. The ultrasensitive radio 

led •Minitrack• was designed and built originally by the Naval Research Laboratory 
track an earth satellite . Along with 11 other receivers under construction by the 

dio division of Bendix in Baltimore, the •Minitrack• system will be strategically 
>laced up and down the American continents to tune in radio beams from the man- made 

on as it orbits in space sometime during the International Geophysica l Year . Such 
ensitive equipment can listen to radio •noise" originating on the sun and detect 
esence of stars that emit no visible energy. 

UUIY TRAINS •INSTRUMENTAL PILOTS• Approximately 440 rated pilots are undergoing 
.raining in an eight- week course in order to qualify as Army "instrumental pilots.• 
the instruction, conducted in five continental Army Areas, parallels the instrument 
.light tra ining course given at the Army Aviation School, Fort Rucker, Alabama . 
::ach student receives 80 hours of first - pilot instrument flight instruction and par
ticipates in 180 hours of associate ground school instruction . Four civilian avia
tion firms are contracted to offer the instruction a t five separate airfields . 

rACTICAL SUPPORT CENTER The Tactical Support Center (TSC), a new vehicle-mounted 
communications system, has been developed for the Army in order to give commanders 
in nuclear- age combat instant control over dispersed tactica l support elements . The 
aeed for such Centers has grown out of the complex nature and rapid movement of 
todern warfare which produces problems of liaison between such tactical support 
lements as artillery, electronic warfare, tactica l air support and antiaircraft. 
e TSC allows a field army commander to weld his highly mobile support forces into 
coordinated, power- packed team. Already providing for use of nearly every avail

ble communications medium, the concept plans to incorporate an electronic computer 
into the Center so that target information, priority and selection can be calculated 
nstantly. 

AIR FORCE ORDERS AIRBORNE "BRAIN• An a irborne bra in that coordinates a supersonic 
aircraft's whole •nervous system•~receiving and acting upon all atmospheric infor-
11ation necessary for supersonic tlight~has been ordered in volume by the Air Force 

rom Bendix Aviation Corporation . The brai ns, called •central Air Data Computers ,• 
re compact and will be installed on Republic's F- 105 and McDonnell's F-1018. 
endix officials expla ined that the many complex automatic s ystems responsible for 

effective operation of a supersonic airplane require various types of highly accu
ate information about the air through which the plane is flying . The Air Data Com

puter calculates and di stributes this information. It was developed by the com
pany ' s Eclipse- Pioneer Divis ion in cooperation with the Flight Control Laboratory of 
'right Air Development Center . 
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RCA-First to bring your home the stereophonic 

sound you've heard at movies 

With the development of st.ereo
phonic sound by RCA Victor, 
recorded music and voices achieve 
depth, direction and realism never 
before heard in the home. 

You hear the music in perspective, 
as in the concert hall- strings from 
the left, braes from the right. The 
secret lies in amazing RCA Victor 
Stereophonic Tape, pre-recorded 
with two sound tracks. The attractive 
new RCA Victor High Fidelity 

St.ereotape Player reproduces the 
sound through two separated groups 
of speakers ... gives recorded music 
new dimensions. 

RCA, originator of many other 
"firsts" in sound, puts this miracle 
in your living room. And even now, 
RCA scientists at the David Sarnoff 
Research Cent.er in Princet.on, N. J., 
are at work in other fields of 
"Electronics for Living" - electronics 
that make life easier, happier, safer. 

"VICTROLA" Stcrcotape Pl:iyer . 'I\.'t 
unite- tape transport, amplifiers a111 
3 apcaieni in one; 3 speakers in other 
8STP2. Both, complete, $350.00. AV&11 
able also in matched luggage-4Jtylcc 
cabinet& at $295.00. 

~ e RADIO CORPORATION OF AMERICA '=' ELECTRONICS FOR LIVING 
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' PERATION SMOK.E-t'\JFF• The first in a series of attempts to establish t•o-way radio 
unication by bouncing radio signals off man-made clouds of ionized gas, wholly 

ependent of the vagaries of nature, will be made some time in July in a cooper-
ve project between the United States Air Force and the Nation1 s amateur radio 
Tators. The project, entitled •operation Smoke-Puff,• was announced by the Amer

an Radio Relay League , national association of radio amateurs. Long-distance radio 
ication has always been dependent upon the varying reflective power of 

eral ionized layers in the upper atmosphere. Now man is attempting to establish 
artificial reflecting layer by firing a rocket 70 miles into the ionosphere to 
ease nitric oxide gas. 

RESEARCH AND DEVELOPMENT TO BE STUDIED Research and development needs of the 
for the warfare of the future will be studied for nine weeks at Damariscotta, 

'1ne, starting July 1. Scientists and ~ilitary personnel will be meeting under the 
dership of Dr. Ellis A. Johnson, director of the Operations Research Office of 

s Hopkins University. The agenda will include the effect of atomic weapons on 
ctics and supply, the tactical refinements required for most effective use of 
omic weapons, and many problems of mobility, communications and command associated 
th atomic land warfare. These considerations will be applied to the requirements 
both general and limited wars. 

TRACT AWARDS The following contracts have been awarded by the AIR FORCE: Ameri-
Bosch Arma Corp., $5,932,985, for bomber fire control systems and spare-parts; 

eral Electric Co., Syracuse, N. Y., $83,000,000 for electronic equipment; Bendix 
iation Corp.'s radio division, Towson, Md., $6,715,977 for radar sets; Lock.heed 
craft Service, Inc., Ontario, Calif., $5,235,704 for inspection, repair, and 

dification of RC-121 aircraft; Wright Aeronautical division of Curtiss-Wright 
rp., $2,500,000 for engineering work on a dual cycle propulsion system. NAVY con
. cts awarded include: Westinghouse Electric Corp., $8,170,060 to manufacture-the 
in stream propulsion machinery for the nuclear-powered aircraft carrier (CVAN); 
th Iron Works, $44,045,600, for the construction of guided missile destroyers DOG 
2 and DD 953; New York Shipbuilding Corp., $49,123,500, for construction of guided 
ssile destroyers DDG 954, 955, and 956; Martin Co., $24,000,000 to modernize 80 
. -1 Marlin anti-submarine seaplanes; Sperry Rand Corp. (Sperry Gyroscope Co., 
v. ) $168,419, for navigation computer and compass pictorial deviation indicator. 

grants include: Dynamic Electronics-New York, Inc., $89,273 for 23 antennas 
e AS-541; Stromberg-Carlson Co., Rochester, N. Y., $49,500 for one light aircraft 

ta link system; Western Electric Co., Inc., $432,500 for additional services, 
cilities and materials for twelve months to continue study related to transistors 
d transistor-like devices and associated components modification. 

'· -INDUSTRY-

SODIUM REACTOR EXPERIMENT The Atomic Energy Commission has announced that self-sus
taining nuclear fission was achieved in the Sodium Reactor Experiment, a small-scale 
experimental civilian atomic power project being developed for the AEC by Atomics 
International, a division of North American Aviation, Inc. This is the first sodium-

lcooled •thermal• reactor to produce a sustained nuclear chain reaction. The SRE 
uses neutrons moderated with graphite to sustain the fission process; liquid sodium 
is circulated through the reactor core to remove heat produced by the atomic fission. 
Although the design capacity of the SRE is 20,000 kilowatts of heat, during the ini-
tial start-up test the reactor operated at a power level of only one kilowatt of 
heat. No electricity was generated. Future tests will be made to determine the nu
clear characteristics of the reactor and to establish the satisfactory operation of 
all reactor components. The SRE is part of the Commission's program to develop eco
nomical civilian power from nuclear energy. 

HUIUN LOGIC INTRODUCED I~ •ELECTRONIC BRAIN• Engineers at Stromberg-Carlson, San 
Diego, Calif., plan to build a machine which will enable a human being to tell a com

:PUter what to do more often and more easily. A device known as a computer readout 
. and intervention system makes possible the introduction of human logic midway in a 
problem's computation into the intricate functioning of an •electronic brain.• The 
first readout system, to be produced for Eglin Air Force Base, Fla. , will consist of 
four pieces of equipment for installation: a logic console, a high speed camera re-

.I corder, a visual display console, and a Flexowriter. The operator of the computer can 
watch results of the computation and can intervene directly to feed supplementary 
instructions by means of the Flexowriter. 
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HELICOPTERS USE •ELECTRONIC ROAD MAPS• . Flying by means of •electronic road maps,• 
helicopters can now operate completely on instruments in cities, the open country, 
or in remote areas, •regardless of weather and visibility• according to fli.ght dem 
strations by Bell Helicopter Corp. and the Pacific division of Bendix Aviation Corp. 
A •self-contained instrument landing system• provides pilots with necessary informa
tion enabling them to take off, fly to any spot inside a 100-mile area, make an iD· 
strument approach to within 10 feet of the ground and land without looking outside 
the helicopter cabin. Thus , a new accuracy and efficiency is predicted for the 
rural and military functions performed by the helicopter. 

HI-FI IN PUERTO RICO Hi-Fidelity, Inc., has opened a new plant at Playa de Ponce, 
Puerto Rico, installing a new low cost proeuction process. The new process uses 
pure vinyl powder and electrically-heated molds, eliminating performed, compound 
blanks, steam heaters, and high-pressure hydraulic presses, it is reported. The 
company, with its own plating facilities, is manufacturing seven and twelve-inch 
records, complete from master to finished product, from tapes supplied by the record 
companies. John O'Sullivan, President, announced that it will press four to five 
million hi-fi disks annually for big U.S. independent record labels. 

SUPER-RADARS REVEALED A long-secret class of super-radars, in service with the 
fleet for guidance for its Terrier missiles, has been recently revealed by the Navy. 
Developed by the Sperry Gyroscope Co., the radar antennae have been the subject or 
speculation since first displayed aboard the guided missile cruiser USS CANBERRA 
(CAG2). The two SPQ-5 systems aboard the CANBERRA combine many automatic runctioos 
in each unit, including the flexible modes of scanning the air space many miles 
beyond the horizon. Individual targets can be selected from close-flying groups and 
traced at great distances while the missiles are la~ched and guided with •extreme 
accuracy.• The massive, turret-like antennae, which resemble gigantic search
lights, have radically changed the contours of the Nation's fighting ships. 

NEW .AMERICAN-BRITISH ELECTRONICS FIRM Orge.nization of a new Company to manufacture 
transistors and other semi-conductors in England, through the joint efforts of 
Philco Corp. and The Plessey Co. Ltd. has been announced by Philco Corp. in the 
Unlted States and The Plessy Co. in London. The new firm, known as Semiconductors 
Limited •ill be licensed under Philco semi-conductor paten~s. Philco Corporation 
and Philco (Overseas) Limited will furnish technical •know how• and design 
information, while supervising the new Company's technical programs. The former 
will also supply the equipment for the mass production of transistors, similar 
to equipment installed in Philco's new transistor plant at Spring City, Pa. The 
joint enterprise establishing the British-American Co. was undertaken following a 
comprehensive survey of the electronic industry in the United States. Production 
will begin early in 1958, and the initial schedule is expected to be i~creased 
sharply within a few years . i 

I 
I 

FIRST U.S. AIRFRAME PRODUCTION AUTOMATION SYSTEM The first airframe production I 
automation system to be built in the United States has been announced jointly by the ' 
Martin Company and Bendix Aviation Corp. The new milling unit is an electronically 
controlled machine tool that will substantially reduce •1ead time• in the production 
of military planes and missiles. Built to specifications for Martin by the Research 
Laboratories division of Bendix, the new manufacturing system uses electronics to 
transfer coded information from a blueprint to tape. When the information is 
•read,• the 50-ton milling machine is actuated and automatically turns out finished. 
precision-built aircraft and missile structural parts. 

A LAMP THAT WILL BURN FOR A HUNDRED YEARS An electric light bulb expected to burn 
at least until the year 2057 has been lighted at the General Electric Research 
Laboratory by Ralph J. Cordiner, GE president. The bulb is a replica of ThoDlas 
Edison's first practical lamp which burned for 40 hours in 1879, and is said to have 
ushered in the modern electrical era. GE has placed the bulb on a desk used for 
many years by Edison. New materials and manufacturing techniques have made this 
lamp possible, and a special power source ensures day and night operation of the 
light throughout its anticipated century-long lifetime. 

ELECTRICAL EQUIPMENT FOR LOW TEMPERATURES Extremely lo• temperatures are among the 
problems confronting suppliers of electrical systems for DEW line and White Al.ice 
projects in the Northwest. Hughey & Phillips, Inc., Burbank, California, one of the 
suppliers, have engineered and fabricated ready-to-install kits. Among the systems 
designed to function at extremely low temperatures are sleet control circuits, 
obstruction lights, lamp failure alarm systems and emergency telephone circuits. 
Delivery of these •top of the world• communication components is now reaching com
pletion. 
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TELEPHONE SERVICE BETWEEN THE U.S. AND VIET-NAM Telephone service is now available 
between the United States and Viet-Nam, the Long Lines Department of American 
Telephone and Telegraph Co. has announced. Telephone calls to Viet-Nam will be 
routed through Japan by radio. The distant terminal is located at Saigon, the Viet
Nam capital. Exclusive of tax, the rate for a three-minute call to Viet-Nam from any 
point in the United States is $15. 

PRODUCING AIRCRAFT WITH NEW •EXPLOSIVE TOOLS• Lockheed scientists have set their 
sights on a new manufacturing target-how to produce aircraft with the aid or new 
•explosive tools.• Due to constantly incr6asing speeds, aircraft require high
strength, heat-resistant, absolutely smooth metals to thwart the thermal thicket and 
insure stability in flight. Explosives may provide an answer for shaping the hard 
difficult-to-form metals into complex contours devoid of riveted attachments. Such 
an •explosive-forming• method involves socking metal with forces from shock waves 
traveling 18,000 miles an hour. Gunpowder, one of the cheapest, most powerfu1 and 
easily controlled sources of power is being investigated along with a .22 caliber 
rifl~ cartridge and an eight-gauge shotgun shell. At Lockheed's Burbank plant a 
small group of men is working on the explosive-forming development project. Their 
laboratory is a concrete bomb shelter left over from World War II. 

-GENERAL-

ACCELERATOR MAY ARREST CANCER A 6 million-volt medical linear accelerator at Stan
ford University Medical School, San Francisco, is being used in an attempt to arrest 
cancer. The first report shows that 48 out of 74 patients had tumor growths com
pletely removed. The machine, designed especially for cancer therapy, has overcome 
a major technical problem; by pumping the vacuum out once and sealing it off, the 
need for a constant pumping system has been eliminated. The machine was built under 
the direction of Prof. Edward L. Ginzton, director of the microwave laboratory, and 
Dr. Henry S. Kaplan, head of the medical school's radiology department. Although it 
is capable of doing both electron and x-ray therapy, only the latter has been tried. 
The electron phase is expected to begin soon. 

VALUE STUDY OF TRADE SHOWS Alarmed at the rising number of electronics industry 
exhibits and trade shows, a committee of the Radio-Electronics-Television Manufac
turers Association decided to conduct a study in regard to their effectiveness and 
utility. The study began when the association's trade show survey committee sent a 
questionnaire to RETM.A members asking the number of trade shows in which they could 
have participated and those in which they did take part during 1955 and 1956. The 
survey expects to uncover the cost of these exhibits to the manufacturer and form an 
opinion as to the value of the trade shows. 

GOLDEN ANNIVERSARY OF MILITARY AIRPOWER The New England celebration of the Golden 
Anniversary of military airpower will be held at Hanscom Field, Bedford, Mass •• on 
Saturday and Sunday, June 22 and 23. Feature attraction during the flying part or 
the program will be the appearance of the world's finest jet precision flying teBlll, 
USAF 1 Thunderbirds.• In their demonstration, they will fly through every known ma
neuver at speeds up to 700 miles per hour. Ground displays in four big hangars 
at the base will supplement the flying show. The event is co-sponsored by the Massa· 
chusetts Wing of the Air Force Association and the Air Force Cambridge Research 
Center. 

MUTUAL TELETYPE EXCHANGE A mutual teletype exchange at Chicago has simplified the 
complicated business of interline reservations for American Airlines and United Air 
Lines. Reservation information between the two is exchanged via direct teletYJ>e 
message transmission, reducing processing time by shortening telephone calls, and by 
eliminating relay of reservations information through intermediate offices. Now, 
the agent simply sends a message via his company's teletype system to the mutual 
teletype exchange where it is automatically relayed to the communications equipment 
of the other airline and transmitted to the desired city. Space is confirmed in the 
same manner. 

SOCIETY OF MOTION PICTURE AND TELEVISION ENGINEERS The 8lst Convention of the 
Society of Motion Picture and Television Engineers, held last month at the Shoreham 
Hotel, Washington, D. c., was attended by approximately 700 persons. More than 100 
technical papers covering almost every aspect of motion picture and television 
science and industry were presented at 14 sessions. A Videotape Recording Session 
and a demonstration at Walter Reed Army Medical Center of closed-circuit television 
equipment, highlighted by an explanation of the microscopic camera that opens up the 
field of the subvisual, attracted considerable interest. 
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It's June 

I'm 97 
AFCEA extends rreetinr• to tlte Army Sirna/ Corps and its leader, 
Major Cenera/ James D. O'Connell, on tlte occasion of tlte Cotps' 
97tlt Annive11ary. Tlte followinr article te/11 of some of tlte contti
butlons of tlte Atmy Sirna/ Corps to tlte American standard of livinr. 

BENEFITS TO T HE CIVILIAN econ· 
omy of America, ranging from in· 
creased airl ine safety to tiny hearing 
aids, and the world's finest and most 
advanced military electronics and 
communications e q u i pm en t, have 
sprung directly from research and de. 
velopment by the Army Signal Corps. 
The Corps has also made major con
tributions to improving the Ameri· 
can standard of living. 

A prime example is the printed cir· 
cuit, and a companion development 
known as the "Auto-Sembly" of elec· 
tronic parts. Inexpensive and rapidly 
produced, it is now almost universal· 
ly used in the chassis of commercial 
radios and television sets. 

Civilian benefits of the printed cir· 
cuit are not confined to radio and 
television. Such circuits are also 
basic in highly complicated com
puters, numerous electronic sub-as· 
semblies, hearing aids, and other elec· 
tronic equipment. 

Based on conservative estimates, 
annual savings to the Government on 
defense equipment production alone 
have passed the $4. million mark. At 
the present acceptance rate this figure 
may reach S30 million annually as 
automated electronic assembly or the 
Auto-Sembly process continues to be 
adapted to greater numbers of de
feni:e equipments. 

Civilian Saving• 

In civilian electronic production 
too, acceptance of this revolutionary 
production technique, now in the 
public domain, has been virtually uni
versal. .Annual savings today of up· 
wards of S3 million revert to the coo-

sumer as improved and less expensive 
devices for every day living. 

Designing the light, compact and 
rugged equipment necessary to mod
ern war, engineers of the Army Sig· 
nal Corps have worked unceasingly in 
the field of miniaturization to reduce 
the size, and at the same time increase 
the reliability of electronic parts and 
components. All of these technical 
improvements have been or will be 
applied to various types of commer· 
cial equipment available to the pub· 
lie. 

Hearing aids, as well as miniature 
civilian radio receivers, use transis
tors instead of vacuum tubes, not 
only to save space and weight but to 
reduce power requirements and 
thereby battery size. Even smaller 
and more reliable pocket radios and 
near-invisible hearing aids will soon 
result from current developments of 
the Army Signal Corps in the minia· 
turization of capacitors, resistors and 
other electronic parts. 

lndispensible in miniaturized elec· 
tronie equipment and medical instru· 
ments are small, efficient batteries. 
The Army Signal Corps is largely 
responsible for the design and de· 
velopment of an entire fami ly of tiny 
reliable batteries-such as the mer
cury, zinc-silver-oxide and nickel 
cadmium cells. Laboratory research 
has prolonged the expected life of 
nuclear batteries to many years and 
ordinary manganese dioxide dry 
cells, used in flashlights and radios, 
from seven to 35 hours. 

Even the complex and highly tech· 
nical field of frequency control re
search carried on by the Army Sig· 
nal Corps has a direct bearing on 

Tlte Editor 

civilian economy. Successful growth 
of synthetic crystals has so reductll · 
the price of imported quartz that the ; 
crystals needed for precise control in · 
color television receivers now res 
about five instead of fifty dollars. 

Exact frequency control made J>05" 
sible by the development of precision 
crystals also opened up the UHF telr
vision band in addition to numerou> 
new channels for police, taxi, and 
other high frequency radios. Coro· 
bined with miniaturization, precision 
frequency control has improved civil· 
ian aircraft radio performance, there· 
by contributing to aid safety. 

Leader in Radar 

As a further move toward in· 
creased civilian air safety, the Ch'il 
Aeronautics Authority has embarkeJ 
upon an ambitious program to k~p 
all airliners under radar surveillanct' 
at all times. The radar equipment to 
be used is derived from radar sel.E dr
signed by the Army Signal Corps for 
antiaircraft work. These radars have 
a range of about 200 miJes al ahi· 
tudes up to 80,000 feet. 

Long the leader in radar r~an·h 
and development, the Anny Sipial 
Corps conceived and developed the 
storm-detector radar, forerunner of 
all the weather radars currently bein~ 
purchased by the Weather Bureau. 
CAA, Navy and Air Force. This It°' 

markable instrument can s pot prt'· 
cisely storm fronts and precipitalioo 
up to distances of 250 miles. 

The ground control approach 
(GCA) equipment u~ed bv the CA-~ 
for had weather approaches to air· 
ports depends largely on magnetron 
tubes developed by the Army Signal 
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Corps. These tube-:. \\a~~ .a.llother dis
associated benefit to fr-1\Uans. They 
are utilized in the e\ecUOnic ovens, 
latest development in high-speed 
home and restaurant cooking. 

Of importance to civilian defense 
agencies are the several types of ra
diation detection equipment designed 
and developed by the Army Signal 
Corps. A recent radar technique for 
surveying and mapping is also useful 
to civil defense agencies in disaster 
areas. 

ln the field of photography, the 
Anny Signal Corps sponsored the de
sign and development of plastic pa
per that can produce photographs in 
an oven, eliminating the need for a 
darkroom. Research also led to the 
de\'elopment of an optical image 
e\'aluation system that allows camera 
manufacturers to produce efficient 
lenses without long trial, thereby 
greatly reducing camera prices. A 
16-mm sound motion picture projec
tor developed by the Anny Signal 
Corps has sparked improvements in 
both sound and picture quality of 
commercial equipment. A new 70-
mm still camera, designed for combat 
use, is expected to have wide press 
and industrial use as a commerical 
camera. 

Ethyl cellulose, developed by the 
Army Signal Corps, is now the basis 
for flashlight cases manufactured by 
at least four commercial companies. 

Shock and vibration studies under
taken by the Ar my Signal Corps in 
order to devise better packing and 
shipping methods for delicate elec
tronic equipments provide valuable 
data to railroads and other transpor
tation media in their efforts to reduce 
freight damage. 

There are many more benefits to 
the civilian economy resulting from 
Army Signal Corps research and de
l'el_opment. These include portable 
TV cameras, new and improved tech
niques of microwave radio relay com
munication, high-power mechanical 
rettifiers for the electrochemical in
dustry, miniature thermostats for in
dustrial safety equipment, improved 
po!arized relays for railroads and the 
shipping industry, internally sup
pressed spark plugs for automobiles 
and ~rucks, better telephone repeat
ers, improved types of wire and in
sulation, superior radio and TV vacu
um tuhes, and a variety of others. 

In fact, there is scarcely a single 
area of electronics or communica
tions that does not in some way reflect 
t~e many and diversified contribu
tions of the Army Signal Corps to
ward improving the American way 
of life. 

. . . - . -
SIGNAL, JUNE, 1957 

In 1956, TOWER supplied 
over one hundred major 

Microwave 
Installations 

M.1d Cont1n•nl 8roodc•nting Co. 

T ol•vit1on Station ICSAZ 

Rod10 Slotlon KfYR 
Rodio Stotioll WWTV 

Amolgornoted Wiroleu ltd., Autr•ollq 

Collins Rodlo Co 

Gonorol £1edric 

l11,,lourt El..clric Co 

Molorolo, Inc. 

Pogt Communi<>01lons £11olneors.. Inc 
Philco Corp. 

Rodio Corporation of Amorico 

Raylhoon 

Woste111 EIK!rlc 

American foltphono & Telegraph Co. 

'4111 T olophone laboratorie1 

Colorado lnter~tale Ga1 Co. 

Michigan &.II CSACIE projed) 

Mid Volley Pipe l ino 

Ohio Power Co. 

South.,titotn S.11 Tolophon• Ca. 
U.S. Alf forco 

with Towers, Reflectors and Buildings 

WRITE 
TODAY 

FOR 
FREE 

BOOKLET 

toweT fabricators 
and erectors 

the world ewer 

TOWER 
CONSTRUCTION CO . 
SIOUX CITY IOWA 

2700 Howk"'>'" Or .• Sioux City, lowo 

PleoJe ;end mo fREE copy of " Alumlnum Reflecto1'" 

Nom~ 

firm-------------------

Addr•H·------------------

Cif1 Stole-----

llilY~--- ----------- - - --_ .. 
31 

Google 



~FCEA Group Memhers 
Communicationa--Electronica--Photography 

Llsted below ,,,. tlte lll'lftt w#te ,,,.. ,,_,, m•mhrs of f#te A.""'ed fore•• Communication• ond lledronJca ..._lcrtloli. 
•-IHrtltlp titer lndkote tltelr Nfldineu lor tlteir a/tore In lndudry'• port In notlonol security. laclt firm no•lnote• 
lta lr-r e"'ployff1 or 0Hlclol1 lot Jndlvldnl Mntlteraltlp In AICIA, tltus lormln9 • ,,_,, ol t#te lllglted troln-4 m• Ill 
tnmic1 ond pltot09roplilc llelds, ovollollle lor advice and olllstonce to tlte ,,,,,.94 1ervlce1 on ,., .. rc11, dnelopntftlf, 

32 

Admiral Corp. 
Aifcraft Radio Corp. 
Allied Conuol C.O., Inc. 
Allied Radio Corp. 
American C.ble & Radio Corp. 
ilmeriean Electronic Laboratories, Inc. 
ilmerican Institute of Electrical 

En1lneen 
ilmcriean Machine & Foundry Co. 
American Radio Relay Lea1ac 
American Telephone &: Telqrapb Co. 
American Telephone ct. TeJe1M1ph Co.. 

Loni Unes Dept. 
Ampex C.Orp. 
Amphenol Electronlca Corp. 
Anaconda Wire &: Cable C.O. 
A. R. F. Products, Inc. 
Arnold Ensineering Co. 
Atla1 Precision Prodaeta Co. 
Automatic Electric Co. 
Aatomatie Electric Salea Corp. 
Aatomatie Telephone & Electric C.O., 

Ltd. 
Barker &: Willlamaon, Inc. 
Barry Control1, Inc. 
Bell & Gol#ett Co. 
Bell Telephone C.Ompany of Pa. 
Bell Telephone Laboratorlea. Inc. 
Bendix Badio Df,,ialon, Bendis Avia· 

lioA CorJ>. 
Bhckbarn Electronic Corp. 
Bl1ley Electric C.O. 
Bomac Laboratorlet, Inc. 
Britlth Thomaon·Hoaaton Co., Ltd. 
Bruno-New York lndaatrie1 Corp, 
BllJ'l"Oqm Corp. 
C.li!ornia Water & Telephone Co. 
Cambridge Tbennlonie Corp. 
Capitol Radio EJ11incerin1 ln1t.itut.e, 

Inc. 
Carolina Telephone ct Telepaph Co. 
Central Technical lnatltate 
Cheupeake & Potomae Tel. Co. 
Oncinnad & Suburban Bell Tel. Co. 
Colline Radio Co. 
Columbia Broadcaethi1 Syetem, Inc. 
Compasnle Franuiee Thomton· 

Ho1uton 
ContraYe• l1aHana 
Conv•ir, DMaion of General D7namlea 

Corp. 
Cook Electric Co. 
Copperweld Steel Co. 
Comell-Dabllier Electric f"'rp. 
Crai1 Syeteme, lac. 
Croaley DM1lon-Avco Mt•· Corp. 
Dana, P. A., lac. 
Deel1ner1 for Indnatry, Inc. 
DeVry 'fechnlcal ln1tlt11te 
Diamond State Telephone Co. 
Dictaphone C.Orp. 
DaKRne Corp. 
UaMont, Allen B., Laboratorle•, Inc. 
EHlnlan Kodak Co, 
Electronic Aeeodatea, Inc. 
Electronic Communication•, Inc. 
Elcln MetaUormere Corp. 
Falrc.hild C.mera & lnatram-l Corp. 
Fam1worth Eleeuonia Co. 
Federal Teleeommaaleation 

Laboratorlee 
Federal Telephone & ftacljo Co. 
General Aniline & Film C.Orp. 

ln9, proct1,.mettf, and OP9rotlon. 

General Cable Corp. 
General Commanleatlom Co. 
General Electric Co. 
General Telephone Corp. 
Gil&llan Broa., C.O. 
Globe Wirclee1, Ltd. 
Gray Manufacturln1 Co. 
Hallamore Elccironie. Co. 
&lier, Ra71Dond and Bro-.i, Inc. 
Hallicraften1 Co., The 
Balold Co. 
Runmarlund Manuf acturln1 Co., The 
Hazeltine Electronice Dlvieion, 

Hazeltine Corp. 
Heinemann Electric Co. 
Hercules Motor Corp. 
Hitemp Wiree, Inc. 
Hoffman Labonatoriee, Inc. 
Ho1an Laboratorlee, Inc. 
Hooyer Electronica Co. 
Hopkin• En1lneerin1 Co. 
Hughee Aircraft Co. 
Hycon EHtern, Inc. 
Jlliaoi1 Bell Telephone Co. 
Indiana Bell Telephone Co. 
Indiana Steel &: Wire Co, 
ln1tltate of Radio Enaineen 
International BualneH Machines 
International Realatanee Co. 
International Telephone & Telqraph 

Corp. 
Jaeobeen Manufactarln1 Co. 
fanaky &: Bailey, Inc. 
Kelloirs Switchboard & Supply C.O. 
Kin Tel 
Kleinechmidt I..abol'atorie1, Inc. 
Kolled Korda, Inc. 
Lansdale Tube Co., DiYlalon of Phlleo 

Corp. 
Leich Salee C.Orp. 
Lenkurt Electric Co. 
Lens Elecll'ie Manufactarla1 Co. 
Lewyt Manafaetarln1 Corp. 
Libraeeope, Inc. 
Loral Electronice Corp. 
MachleU Laboratorlea, Inc. 
Mairna,,ox Co. 
Maida DeYelopmenl Co. 
Mallory, P. R., &: Co., Inc. 
Materiel TelephoniqUe C.O. 
Mit'hlgen Bell Telephone Co. 
MlerowaYe A1110ciate1, Inc. 
Montcomery C.O., The 
Motorola, Inc. 
Mountain Statee Telephone & Tel~ 

p-aph Co. 
Mullard Ltd. 
Mater Co. 
Mycalex Corporation of Amerlea 
National Co., Inc. 
Nelton Technical Enterprl1ee 
Nem1-Clarke, Inc. 
New England Tel. &: Tel. Co. 
New Jereey Bell Telephone Co. 
New York Telephone Co. 
North Electric Co. 
Northweetem Bell Telephone Co. 
Oak Manafaetarin1 Co. 
Ohio Bell Telephone Co. 
O'Keefe &: Merrill Co. 
Otla EleYator Co., Electronic Divldon 
Pacific Mercury Television MI1. C.Orp. 
Pacific Telephone & Telegraph C.O. 

Packard-Bell Co. 
Pa1e Commllllicationa E 
Phelp• Dodte Copper Prodadl 
Philco Corp. 
Photosraphic Sodety of' Am · 
Ple.•.e1 Co., Ltd. 
ProdeUn Inc. 
Production Re8Clll'eb Corp. 
Radian Corp. 
Radio Condenaer Co. 
Radio Corporation ol America . 
Radio Corporation of Ameri~ 

Defense Electronic Prodam" 
RCA Great Britain, Ltd. 
Radlo Eqlneerin1 Laboratorl 
Raytheon M.anufacturin1 Co. 
Red Bank DM•lon, 

Bendix AYiatioa Corp. 
ReeYet lnetnuaent Corp. 
Remlnllon Rand, Divhioa 

Rand Corp. 
Remler Co .. Ltd. 
Rocke lntemational Corp. 
Saxonburs Ceramice 
Society of Motion Pictare & T 

Enslneen 
Sonotone Corp. 
SoundScriber Cprp. 
Soatberu Bell Telephone & ~ 

Co. 
Southern New En1land Teleph 
Southwestern Bell Telephone 
Spen-y Gyroeeope Co., Di 

Sperry Rand Corp. 
Sprape Electric Co. 
Stackpole Carbon Co. 
Standard Telephone &: Cables, 
StanCord Reeeardl lmlJtaa.e 
Stelma, lnc. 
Stewart.Warner Ccwp. 
Stromberg-Carlson Co.. Di 

General Dynamic. Corp. 
Surprenant Mf1. Co. 
S.,rlYania Electric Producte, 1-. 
Technical Materiel Corp .. The 
Tele-Dynamiet, Inc. 
Telephonic. Corp. 
Teletype Corp. 
Ten1olite lmulated 'Wire C.O., I 
Texae llutrumenta, Inc. 
Tlmea Faeaim.ile Corp. 
T.M.C. (C.nada) Ltd. 
Trad Eleeh'Onlce Corp. 
Tranaltron Eleetronle Corp·. 
Triad Trana/ormer C.Orp. 
Tani-Sol Electric, Inc. 
United Telephone Co. 
United Tranaformer Co. 
Waterman Produeb Co., Inc. 
Webeter-Chlcairo Corp., GoTenamelll 

DMslon 
Weat C.Oaet Telephone Co. 
Western Electric Co •• Inc, 
Weatern Union Telesraph Co. 
Weetln.home Electric f.orp. 
Weeton Electrical lnatniment Corp. 
Wheelock SJpah, Inc. 
Wicke• Easineering &: C.Onatraction Co. 
Wiicox Electric Co., lnc. 
Willard Ston1e Battery Dh.,, 

Electric Ston1e Battery C.O. 
Wfeeoruln Telephone Co. 
Wolleneak Opllcal Co. 
Zenith Radio Corp. 
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avco I Crosley 
defense and industrial products 

Lt. c;Pnnal Clar<'ll<'C' S. In iru·. 
IJ1•put) Chic·f of Sta If ;\ l atrril'I. L'S.\ F, :;;1ys: 

"TIH' i.:rr-ar prni:n·-~ whil'lt ha• h1•f'11 mud•· in 'h" flo·lfl 11f 

a\ iPnif· .. h:i-;. lu•1'1t :whh·\·l'tl it\ 1•t., ... ,. t4'a11t\\ork hf't w"''" 
1111• \1r F11n·1• arul pr1\~lt1· tr\1l.,1 ... try. J).lil~· appli,·.ttiun 1tl 
1111\\ dt+\1 •l11prn1·11t..: 1·1ir1C11110· .. ''' 1·0111nhu1t• nu~h1tly ttt 
th1· ~r11\\lh , d11\1•lu1H11f'IU ·'"" ''"ll·h1·t11).! .-( nur u.,11un · · 

---

Wiii today's 

defense dollars 

buy safer air travel 

tomorrow? 

Fabulous Radar-the ever-watchful eye 
that sees aircraft night and day 
th!ough rain, fog and snow-continues 
to unfold new miracles, to build an 
ever-stronger defense for America. A 
recent Avco-Crosley contribution to the 
military is the new height-finder radar, 
developed in close co-operation with 
the Rome Air Development Center, 
Rome, New York. 

But there are peacetime benefits, too. 
Avco-Crosley, for example, has 
assisted the Air Force Cambridge 
Research Center in the development 
of Volscan, a semi-automatic air traffic 
control system. Already tested by 
the U. S. Air Force, Volscan has proved 
its ability to almost triple airport 
landing capacities . . . to help solve 
today's mounting air traffic problems. 

Such progress leads the way to a 
completely automatic nationwide air 
traffic control system. Soon, passenger 
aircraft may wing coast-to-coast in 
complete and automatic safety-watched 
and controlled from the ground. 

Thu~. as defense dollars preserve the peace, 
they also help create a world of greater 
safety. And as Avco-Crosley serves 
defense, it builds for America's future. 

For additional information about 
other Crosley electronics developments, 
write on your letterhead to: Manager 
of Electronics System Engineering. 
Avco-Crosley, 1329 Arlington Street. 
Cincinnati 25, Ohio. 

,.0111 A CO~T O" THI• WCINI,. ~U'lteU.l. ll\..UeTftATCOH. 
•u•TA•l.I ,.OR ""AMINC , WIUT[ TO ~u•LtC IU:LATIONS or:~T .• 
AVCO M ANU,.AC T U .. I NC COlll~OftATION . CAOa L&Y 0 1V l 810N . 
132• A .. L INCTON •Tllt&IT' . CINCINNATI 2, 011 10, 

Avco'a defense and industrial products combine the 
scientific and engineering skills. and production 
facilities of three great division~ of Avco: Crooley; 
Lycoming: Research and Advanced Development
to produce power plants. electronics, 11irframe struc· 
turee, missiles, and precision part.a. 

TOOAY ' S M I L I TARY • l ltV ICl S WITH T H(llll T lft M ! N OO US Tf'CM• 
NOLOC.IC Al. AO ... AN C la to1 ADl ~Q991e1..C T'M,.OU C. M SCl~NC (, 

O''Cllt A V I TAL. llllWAAIO I NC C A A IUL 
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MATHEMAGICS ! 

High-Speed Portable Brain Power .. . 1Jl an 4 a C 

Imagine, if you can, a brain that will multiply 
numbers like 489,737 x 503,692 and come up with 
the correct answer in 48 millionths of a second. 
A "Mathemagician" with an electronic memory 
that staggers the imagination ... TRANSAC will 
perform 200,000 times faster than a desk calculator. 

Yet, it's the smallest, lightest, most economical 
electronic computer ever developed. No wonder 
TRANSAC figures so prominently in the complex 
computations needed by our Armed Forces. No 
wonder aU industry looks to TRANSAC to speed 
and advance its vast production schedule. 

? HI LC o~-. sharing in the vast projects of our Armed Forces to safeguard the 
American way of life through engineering research and development 

SIGNAL, JUNE, 1957 

Out of Philco laboratories come far 
reaching developments in vital mili
tary eleccronic equipment co make a 
stronger U.S.A. on land, sea and in 
cheair. Philco is proud to be working 
wirh the Armed Forces in all pares of 
che globe with a worldwide service 
organization of trained specialises. 

Google 
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Chapter News 
Arizona 

"Energy Freed From the Heavens" 
was the Iheme of the bi-monthly meet
ing held in the Non-Commissioned Offi. 
cers' Annex, Fort Huachuca, on April 
23rd. Guest speaker was B. ]. "Ponto" 
Mealey, Arizona Informalion Manager 
for the Mountain States Telephone and 
Telegraph Company, who prei;enled a 
leclure-<iemon1<tration on the practical 
uses of !he newly-developed solar bat
tery. 

"Because of the decreasing supply of 
convenlional fuels, the solar system 
mus! be tapped," Mealey declared. An 
eight-party telephone line in Americus, 
Georgia, has operated on a solar battery 
for over a year with no breakdowns, he 
stated. However, he added that the 
solar batte.ry is too expensive for gen
eral home consumption at the present 
time. 

By subjecting the solar battery to 
light, Mealey turned a clock motor, am· 
plified his voice from a lelephone re· 
ceiver through a microphone, and 
played a transistor radio. The solar bat· 
tery is made of pressed discs of silicon, 
which is merely sand purified to a fan· 
tastic degree. Arsenic and boron gas 
are added in minute quantities. When 
light hits the i>ilicon, electric current is 
created. 

Included in the crowd of nearly 100 
persons were representatives from Fort 
Huachuca. Radio Corporation of Ameri· 
ca, Vfrer Aviation Company, Palms Ra
dio Company, Armour Research Foun· 
dation, the University of Arizona, 
American Machine and Foundry, and 
Hughes Aircraft of California. 

Citic ago 
Henry J . McDonald, Secretary and 

General Counsel of Kellogg Switch-

Claica,.~Henry J. McDonald is the re
cently elected preside11t of the Chicago 

AFCEA Chapter. 

board and Supply Company, a Division 
of International Telephone and Tele
graph Corporation, was elected presi
dent of the chapter at a dinner meeting 
held at the offices of Illinois Bell Tele.
phone Company on April 25th. 

Other officers elected for the coming 
year were: Arthur Schmitt, President 
of Amphenol Electronic Corporation. 
vice president ; Carrington H. Stone of 
Carrington H. Stone Engineers, vice 
president; and James F. Weldon, U. S. 
Army Signal Supply Agency, secretary. 

The following members were elected 
to the Board of Directors: D. K. Chin· 
Jund, General Plant Manager, Chicago 
Area, Illinois Bell Telephone Com
pany; D. H. Deaver, President, Auto
matic Electric Sales Corporation; Ray
mond K. Fried, partner, Feinberg and 
Fried; Captain H. J. Goldberg, Com
manding Officer, Electronics Supply Of-

Fort Monmouth-Brig. Gen. Stvart S. Hoff, Commandant, USA Signal School (right), 
greeh Col. Clifford A. Poutr6, Sig. Supply Ag•11cy, Philadelphia, the chapter's guest speaker, 
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lice, Great Lakes; William H 
Jr., Vice President, Hallicraften 
pany; John R. Howland, Dage T 
vision Division of Tbompson Prod 
Inc.; Colonel Melvin Kemkamp, s· 
Officer, Fifth Army; Colonel l.troy 
Lewis, Chief of Chicago Air Pr 
ment District Air Force; Colonel 
N. Niemi, Signal Corps Supply 
cy; Dan Noble, Executive Vice 
dent, Motorola, Tnc.; W. H. Pag 
Director, Teletype Corporation; L' 
Pereira of L. A. Pereira & Co.; J 
Huarisa, Executive Vice President. Aif. 
miral Corporation and G. R. Huif, 
DuKane Corporation of St. Chari~ 

Fort Monmoutlt 
Colonel Clifford A. Poutre, Dcpurr 

Commander, U. S. Army Signal A~to· 
cy, Philadelphia, was the guest sptal tr 
at the April dinner-meeting at Gib!it 
Hall Officers' Club. His subject wa; 
"Electronic Data Processing Systtm i; 
it applies to Logistics Operations -.ith
in the Army." 

The Signal Supply Agency and tbt 
Army Signal Corps have been uoog. the 
system with far-reaching l'C5ulL> 11 
speeding delivery of Signal sup~it; 
over the world. Colonel Poutre is u 
expert on the subject. 

London 
The April 26th mttting of the chip 

ler was held at Taplow Court in Buel-. 
the home of British Telecommuok~ 
lions Research, Ltd., with its histori 
associations, where the chapter r~ 
given an insight into the activities ill' 
hind its dignified portal. The chapttr io 
indebted to the group member, Auti
matic Telephone and Electric C~• 
pany, Ltd., and to Sir Archibald Gill. 
Director and General Manaier ol BTR. 
for this splendid opportunity. 

Louisiana 
The March 27th meeting of the chap

ter was held at Walther Brothtr> Ill 

New Orleans. Special guests ol tbt 
chapter were Walter Cowan, Ci~ f..J> 
tor, New OrletlJlS States; Dr. i ., P. 
Gardiner, Health Director, City ol ~!• 
Odeans; Rear Admiral foseph A. i;t1· 
rins, Commandant, Eighth Coast Gu~ 
District; Father Carl Schutten: Charle: 
G. Glueck and W. P. Craddock. 

Highlighting the meeting "·a~ a tllk 
by past president, C. C. "Bud" Wahhn. 
who outlined the progre$S of ColPr 
iclevision which he then dem0Mlr,1td 
by showing the chapter a color h~isd· 
cast of the Kraft Theatre. 

New Yorlc 
The April 25th meeting of the rhlp 

ter was held at the Belmont Plaza ll•; 
lei in New York City. 

The guest speaker wu Mr. Bn 
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ui1ian--Pictured at the March meeting of the chapter ere left to right: Father Benedetto, vice pres.; Ot. Joteph C. Mortis, vice pres.; 
C. C. "Bud" Walther, put president; Cherle1 Pearson, Jr., president, end Ree t Admiral Joseph A. Ketrins. 

exander. Director of the Electronic 
stems Laboratory of Federal Tele
mmunication Laboratories, the re· 
1rch division of the International 
iephone and Telegraph Corporation. 
: explained in a very non-technical 
inner the events leading up to the 
velopment of the "TACAN DATA 
!'\K'' which has been developed by 
:deral Telecommunication Labora
ries in co-operation with the U. S. 
avy and Air Force. This latest elec· 
onic development provides automatic 
11>-way ground-air reporting data links 
hich eliminate the delays inherent in 
resent-day party line radio telephone 
1annels used for air traffic control 
urpo;.es. He eitplained and illustrated 
Y appropriate photographic slides how 
avigation data concerning each air
lane can be automatically transmitted 
>the ground air traffic control stations 
nd plotted upon a radar type scope. 
:y means of pushbutton arrangements 
round personnel can transmit instan-
10eous orders to aircraft for changes 
1 distance. bearing, heading, altitude 
nd speed. The pilot can immediately 
cknowledge receipt of such ground 
:ation command s and initiate reply 
1e~"ages by pressing the proper button 
o hi~ control box. 
One hundred fifteen members and 

ue<rs attended this me.eting . 
. The meetin{!: was preceded by a so-
1al hour and dinnP.T. A meeting of the 
hapter's Board of Directors was held 
rior to the meeting. 

lortlteastern University 
The following list of activities has 

een received from this chapter for the 
q1ril.June Term. 

During April films shown were "Op
ration~ Crossroads," "Origin of Mo
io.n Picture." "Naval Photography and 
t'tPnce." Meetings <>f various p:roups 
ncludine Photo and Electronic Groups 
re~e held; there were two field trips on 
.eltf;opter fl ights, and an address by 
>a1·1d ~f. Owen. Woods Hole Oceana· 
:raohic Inst .• on "Underwater Photog
aphv." 

During May, films were "Weapons of 
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Artillery," "This is your Army," and 
"Aerial Fire Power." Activities in· 
eluded the annual banquet which was 
held at Steubens Vienna Room. 

All students interested in knowing 
more about AFCEA were invited to at
tend along with members. 

Philadelphia 
The chapter's April 8th meeting was 

held in the Skyview Terrace Dicing 
R.onm l't the International Airport in 
Philadelphia. 

The meering was preceded by a social 
hour and dinner. 

Guest speaker of the evening was 
Professor Francis Davis, Professor of 
Physics and Meteorology at Drexel Jn. 
sti tute. who discussed Meteorological 
Measurements. He is well known for 
his broadcasts and telecasts of the 
weather over W FIL and WFIL-TV. 

lloclcy Mountain 
The chapter's April 11th meeting was 

held at the Fort Carson Officers' Club. 
The highlight of the evening was a 

presentation on the "Kitchen of To
day and Tomorrow_" Mr. G. T. Warren. 
Supervisor of Kitchen Design. General 
Electric Company, presented a film on 

Kitchen Design and its effect on the 
American way of life_ In addition, a 
short discussion on general kitchen 
appliances ensued. 

Rome-Utica 
The Officers' Club, Griffiss Air Force 

Base was the scene of the chapter meet
ing on Wednesday, April 10, 1957. 
Forty members were present for the 
social hour, the business meeting and a 
lecture·discussion by Mr. Ernie A. Mat· 
son, Jr_, vice-president, Technical Ma
teriel Corp. His subject was "Techni
cal Materiel Corp., a Small Business 
with a Large Future." Mr. Matson dis
cussed the progress of the company, its 
engineering development, and its pro
duction of electronic equipments for the 
services. 

Election of officers was held with the 
following members selected to serve for 
the year beginning J une 1957: 

President: Mr. Allan A. Kunze; 1st 
vice president, Mr. Murray Socoloff; 
2nd vi::e president, Mr_ Charles A. 
Strom, J r.; 3rd vice president, Mr. Wil
liam Roberts; treasurer, Mr. Albert D. 
Reisenberg; secretary, Mr. Darrell S_ 
Kirby. 

New l' ork--Gathered together et the che pier's recent meeting ere left to right: B•iq. 
Gtn. P. C. Sendrctto, USAFR, Federal Telecommunication laboratories pre1ident; Mt. Sen 
Alexender, the guest speaker; Benjemin H. Oliver, Jr_, president of the chapte r: Lt. Col. 
R. R. McMillen, cheirmen of chapter meetings, end Lt. Col. David Talley, chepter secreta ry_ 
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CHAPTER NEWS 

Sacramento 
Captain Les Williams o f the Cali

fornia Highway Patrol was the featured 
speaker of the March 27th meeting of 
the chapter held at the Sacramento Sig· 
nal Depot Officers' Club. 

He spoke on ''The Communication 
System of the Highway Patrol," ex· 
plaining how an All Points Bulletin 
from headquarters reaches the patrol 
officers. 

Darrell J. McConnell of United Air 
Lines also participated in the program, 
showing a short oolor film of Hawaii. 

Refreshments and a social hour cl i
maxed the meeting. 

Scott-St. Louis 
The chapter held its April 5th meet

ing at Augustine's Restaurant, Belle
ville, Ill. 

The highlight of the evening was a 
presentation by Captain Walter E. 
Smith, Assistant to the General Sales 
Manager of DAGE Television Div. of 
Thompson Products, Inc. Captain 
Smith's subject was "Weather-Vision 
System" which he supplemented with a 
film showing an operational installation 
of the system at Grandview AFB, Mo. 
As the originator of Weather-Vision, he 
very ably and capably spoke with un
questioned authority on the subject. 

Elections were held and brought into 
office the following: president, Col. 
Charles W. Gordon, USAF; vice presi
dents, A. Lisle Lenny; B. Roger Ro
bards; treasurer, Prosper L. Kinsella, 
USAF; secretary, Allan L. Eisenmayer, 
USAF; clirectors (elected for two-year 
term), Lt. Col. David W. Baugher, 
USAF; Capt. Paul M. Cowley, USAF: 
RAdm. Robert E. Melling, USN 
(Ret. ); Walter W. Van Skiver, USAF 
and Clifford G. Wassall ; director 
(elected for one year, completing un· 
expired term of Lt. Col. W. J. Trigg) 
Lt. Col. John L. Jernigan, USAF; dj. 

Tokyo- Dr. N. Tin•~•. Nippon Electric 
Co~ wes the chepter's 9uest speeker fo 

Merch. 

rectors (with one more year to serve) 
James G. Blain: Lt. Col. Charles H. 
Colman. USAF; Harry L. Cooper and 
Louis E. Dechant. 

Soutls Texu 
The April 30th meeting of the chap

ter was attended by sixty members who 
heard representatives of the Civil Aero· 
nautics Administration speak on air 
traffic control. Speaking at Fort Sam 
Houston, Mr. James Evans, a Senior 
Controller at the San Antonio Air 
Route Traffic Control Center, had as his 
subject, .. En Route Traffic Control." 
Mr. Donald S. Blatchford. Air Traffic 
Control Consultant described "Termi
nal Control Facilities and Operation." 
A short sound film illustrating the 
traffic control operations was also 
shown. 

Soutlsern Connecticut 
The May 16th chapter dinner-meet

ing was held at the Wonder Bar Res
taurant in Bridgeport, Connecticut. 

A showing of new developments in 
the communications art was lined up 
by the chapter. The display, entitled 

"Telepnone Magic," demonstrattd 
working models of such advanced elt1·· 
tronic equipment as solar batterit1. 
micro-wave transmission, transistoriitd 
equipment, etc. 

Tokyo 
"lndustrial-M i 1 it a r y Relation5hip" 

was the theme of the chapter·s quana. 
ly meeting held on March 1st at lhe 
U.S. Army Signal Supply Center. f.u 
East. Three hundred gue5ts at a bufti; 
luncheon and business meeting hrnd 
welcoming remarks by Brig. Gen. Har· 
old G. Hayes, SigO, USAFFE/8 Army 
( R). Highlighting the meeting n: u 
address on "Microwave Development! 
by Dr. N. Tanaka. Nippon El~trir 
Company. 

"Exicited by the news from tit 
U.S.A. on the amazing progress in !lit 
development of long distant micromt 
link at AT&T ( 4000 MC TD-2 SySlm). 
we started our real research project ti 
microwave links in 1949 utilizing oor 
past experiences," Dr. Tanaka 5ta1eJ. 
"In this system, several unique ti-chni
cal ideas of which we are verr pr(lud 
were applied. For instance, a mkl'(> 
wave repealer uses only one mirro~·a1t 
tube, one Travelling Tube, which ael! 
as the receiving and transmitting Oi('il
lator and the transmitting amplifil'T 
simultaneously, while the broad baod 
microwave repeaters in foreigo coun
tries, as regards to one repeater. u~ 
more than two microwave tubes usually. 
This minimization of microwa,·e tube! 
should contribute to the saviog of main· 
tenance cost and the case maiotenanrr: 

Afterwards the guests were di•idtd 
into groups and given escorts throu~ 
outside exhibits, an electronic repw 
line and the static exhibits. A total 61 
fourteen Japanese electronic manufs(· 
turers were invited to display thrir 
equipment. The Signal Supply 01ttl'T 
also exhibited various types of :\rm~ 
communication equipment includilll 
radar and an ACT vehicle sbo~inr IM 
installation of the AN/VRC.30. 

Scott.Si. ~oui-Offi_cers •nd Direetor1 elected et the April 5th meet;n9 of the chapter ere: (1eeted, left to right) Prosper L Kin~ll•. ~1· 
11rer; A. Lisle Lenny, vice-pres.; Col. C. W. Gordon, president; •nd A. L Eisenmayer, sect'y. Directors: (•tendin9, left to ri9ht) Lt. Col. O. 
W. 8au9her, L. E. Oech•nt, Lt. Col. C. H. Colmen, Cept, P. M. Cowley, RAdm. R. E. Melling, H. L. Cooper, J. G. Blei", t"d W1!fer V/, 

VenSkiver, retiring president. 
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'o/cro-Officers Yiew displeys et the recent meeting of the chepter which wes held et the U.S. Army Signet Supply Center, Far Eest, Yo\0 • 

heme, Japan. 

VasMngton 
The March 29th chapter meeting was 

ield under the sponsorship of AFCEA 
,nd the Society of Motion Picture and 
~el"ision Engineers in recognition of 
lie International Photographic Exposi· 
ion which was the first of its kind ever 
o be held in the United States. 

Dr. C. J. Staud, the chapter's guest 
ipeaker at the Willard Hotel, spoke on 
'Some Aspects of Photography in Com
nunications and Electronics." Dr. 
)taud. Vice President and Director of 
Research, Eastman Kodak Co., said: 
'Photography by means of pictures has 
been ured on the ground, at sea, in the 
iir to afford intelligence and in that 
wa)' to communicate information and 
ideas. . . Those of us concerned with 
research and development in the photo· . 
graphic field have put forth our best 
efforts to provide and to afford the 
highe$l quality materials and the most 
suitable processes to facilitate the work 
Id the Armed Forces in their use of thif 
~ns of communication. Work on the 
~ence of photography has been widely 
'J>plied to the technology as represent· 
ed by the pictorial, document reproduc
tion, graphic arts, x-ray, and other 
Jorms of phot<>graphy to be of service 
~ a wide variety of fields." Continu
lllg. he spoke of photography's role in 
ftitording the performance of guided 
llissiles. He stated~ "Schlieren photog
raphy and 'shell-burst' photography 
lllight be mentioned in this connection. 
We have therefore been enabled to <>b· 
tain some general background which is 
DOW being turned to use in the more 
tomplex and more difficult problems as
IOciated with guided missiles traveling 
at very high speeds and remote fr<>m 
the camera." 

Distinguished guests at the head 
table were Comdr. W. G. Matton, USN, 
Exec. Off., Naval Photographic Cen· 
t~r; Mr. Keith Lewis, Washington Sec
hon. Chairman, SMPTE; Lt. Col. R. 
L COi'hran, USMC, Head of the Avia-
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tion Electronics Branch, Div. of Avia
tion; Mr. E. S. Lindfors, V.P., Bell & 
Howell Co.; Col. W. W. Lindsay, USA, 
Chief, Anny Pictorial Center, Signal 
Corps; Dr. C. J. Staud, V.P., Eastman 
Kodak Co.; M. C. Richmond, president 
of the chapter; Mr. John A. Whittle, 
Mgr., Govt. Sales, Eastman Kodak Co.; 
Col. E. G. Lawton, USA, Asst. Chief <>f 
Staff, Intelligence Training Div.; Mr. 
James E. McGhee, V.P .. Eastman Ko
dak Co.; Capt. C. D, Simonsen, USN 
(CNO), Air Warfare Div., Head Air 
Intelligence & Photographic Branch 
and Mr. H . A. Schumacher, V.P .. Gra
flex, Inc. 

The Willard Hotel, Washington, D. 
C. was again the scene of the chapter's 
meeting on May 2nd. Rear Adm. 
Joseph N. Wenger, Director, Commu
nications-Electronics, Joint Chiefs of 
Staff, presented an especially interest· 
ing address on "Teamwork in Military 
Communications and Electronics and 
Their Relation With Industry." Adm. 
Wenger also described the Joint Com. 
munications·Electr<>nics Committee or
ganization and the manner in which it 
functi<>ns. In his remarks, he said: 
"While the JCEC is dealing with a 
large variety of matters, its major con· 
cem is the co-<>rdination of communica
tions planning and operations. It has 
long been a basic tenet of the Services 
that communications are the instrument 
of command. . . . Accordingly, each 
Service maintains an essential mini
mum of Service-operated and controlled 
c<>mmunicati<>ns facilities. These are 
supplemented by facilities leased from 
commercial carriers or provided by the 
other military Services. The Service 
systems are fuJly interconnected and 
mutually supporting. The apparent 
parallelisms between them suggest un
necessary duplication, but constant ef
fort is made to prevent it." 

In speaking of the international as
pect of military teamwork, Adm. Wen
ger said; "For those who may entertain 

misgivings about three-Service coopera
tion, let me point to the situation in 
NATO where the problem has been 
multiplied by the number of nations in· 
volved. With so many different inter
ests at stake, it is a miracle that any
thing at all has been agreed upon. Yet 
a vast communications-electronics pro
gram is in progress throughout the 
NATO countries of Europe. There, U.S. 
and other NA TO military Services, 
working together and with European 
Civil organizations, are developing the 
military C & E structure ne<:essary to 
defend the free world. They are also 
rebuilding, expanding and modernizing 
the civil communications facilities to 
strengthen the economy of Western Eu. 
rope and prnvide a vital asset for war." 

At the head table for this meeting 
were the following distinguished guests: 
Capt. J. R. Dennis, USN, Head, Naval 
Security Group, OCNO; Maj. Gen. 
James Dreyfus, USA, Chief, Procure· 
ment & Distribution, Office of Chief 
SigO; Maj. Gen. W. Preston Corder
man, Deputy Chief SigO; RAdm. H. C. 
Bruton. Director, Naval Communica
tions Div., OCNO; Maj. Gen. A. L 
Pachynski, Director, Communications· 
Electronics, OCS/ 0; Maj. Geo. J. D. 
O'Connell, USA, Chief Signal Officer; 
Maj. Gen. F. L. Ankenbrandt, USAF 
(Ret.) ; Mr. Percy Black, National 
AFCEA President; Mr. M. C. Rich· 
mond, Pres., Washington chapter; 
RAdm. J. N. Wenger, Director, Com
munications-Electronics, JCS; Hon. 
Dudley C. Sharp, Asst. Sec. of Air 
Force; Vice Adm. B. L. Austin. USN, · 
Director, the Joint Staff, JCS; Mr, R. 
H . Hughes, Dirf'ctor of Production. 
Communications & Mobilization Plan
ning (Asst, Soc. S & L); RAdm. E. N. 
Parker, USN. Chief, Armed Forces 
Special Weapons Project; Maj. Gen. 
A. G. Hewitt, USAF. Director. Mainte
nance Eng., DCS/M and Mr. Paul 
Goldsborough. Staff Director, Com
munications (Asst. Sec. S & L). 
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ITEMS OF INTEREST 
From Government, Industry and the Services 

DORSEY NAMED TO 
SUCCEED CASWELL 

Captain Jack S. Dorsey, formerly 
on duty in the Office ol the Chief of 
Nava1 operations, has been named 
.A5sistant Director, Naval Communi· 
cations, succeeding Captain Gordon 
L. Caswell, who retires after 30 years 
of military service. 

Capt. Dorsey 
has h e ld ma ny 
key positions in 
military commu. 
nications. After 
top assignments 
during the war, 
for which he was 
awarded the Le. 
gion of Merit, he 
took over the du· 

ties of Navy Department Communi· 
cation Officer, Office of the Chief of 
Naval Operations. Later, he served 
for three years as Head of the Com· 
munication Department at the Naval 
Post graduate school, and from 1952 
to 1954, was the Chief of Communi· 
cations, Joint Staff, Commander in 
Chief, Caribbean. He is a g raduate 
of the U. S. Naval Academy. 

Capt. Gordon 
L. Caswe ll , a 
graduate of the 
U.S. Naval Acad
emy, has served 
in the Navy for 
thirty years. He 
is widely known 
in the communi
cations field for 
such outstanding 
accomplishments as the instigation of 
a committee, which he chairmaned, 
to study the art of radio propagation 
predictions and forecasts; he wrote 
the present U. S. Navy Communica
tion Instructions which, with only 
minor changes, is still the Bible of 
naval conununications today. 

In 1945, he served as Assistant 
Communication officer on the Staff of 

• the Commander in Chief, Pacific, 
where he had the responsibility for 
the radio frequency and circuit 
planning throughout the entire Pacific 
area. His activities in the field of 
international communications are 
particularly noteworthy and excep· 
tional. In 1947 he attended the World 
Conference of the International Tele
communication Union where he 
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headed the U. S. team assigned the 
task of formulating a new interna
tional frequency list. 1n 1954 he 
served fo r four months as communi
cation advisor to the Secretary of 
Defense, and then assumed his most 
recent position as Deputy Director, 
Naval Communications. 

Both a re members of AFCEA. 

NEW SIGNAL CORPS ASSIGNMENTS 
New assignments for Army Signal 

Corps senior officers have been an
nounced by Maj. Gen. J. D. O'Con. 
nell, Chief Signal Officer of the Army. 

Maj. Gen. W. 
Preston Cord
erma n , Deputy 
Chief Signal Of. 
ficer, will go to 
Ft. Monmouth, 
N. J., replacing 
Maj. Gen. Victor 
A. Conrad, Com
manding General, 
wh o h as bee n 

named Chief Signal Officer, SHAPE, 
Paris, France. 

Brig. Gen. Ralph T. Nelson, now 
Commanding General of the Signal 
Training Center, Ft. Gordon, Ga., 
will become Commanding General a t 
Ft. Huachuca, Ariz. He will be re
placed by Col. David P. Gibbs, who 
is presently Signal Officer of Conti
nental Army Command, Ft. Monroe, 
Va. 

Brig. Gen. William M. Thames, Ft. 
Huachuca, is to be assigned as Com
manding General to the U. S. Army 
Combat Surveillance Agency, Wash
ington, D. C. 

Col. E. L. Littell, Comptroller, 
Officer of the Chief Signal Officer, 
will become Commanding Officer, 
U. S. Army Signal Supply Agency, 
Philadelphia, Pa. (USASSA). 

Brig. Gen. William D. Hamlin, 
presently commander of USASSA will 
be assigned to U. S. Army, Europe. 

Effective immediately, Brig. Gen. 
Kenneth F. Zitzman who was Chief, 
Personnel & T rai ning Di vision, 
OCSigO, became Asst. Chief. Combat 
Development & Operations Division, 
while Col. W. B. Bess, who was with 
the P & T Division, became Chief of 
the Personnel Division. 

Accelerometer Measures a1~ 
"Senses" Spead of Vugnr~ 

A specially designed "integratiD{ 
accelerometer" is being built bv the 
Dynamics Corporation of Arnerka 
subsidiary, Reeves Instrument Corp. 
to "sense" and measure the spel'1! of 
the Vanguard Launching Vehicle for 
an earth-circling satellite during ~ 
second and third phases. It 11iU hf 
able to measure and integrate a sild
lite's acceleration with an aceuraa 
never before achieved by this trpP ~! 
mechanism. · 

While the path of the launcbint 
vehicle is predetermined and ;uJ 
factors as distance, weight and alma;. 
pheric conditions are all taken Uito 
consideration before launching, head. 
winds and thrusts from the rod:zf 
motors and the drag from other fo~ 
encountered by the fl ight up to tt,11 
point, will exert pressures upon thr 
vehicle which cannot be compollll 
in advance. During the second ;talt 
of an attempted satellite laund1inr. 
the Reeves' instrument, by "sell!'io{ 
and measuring the increasing spetd. 
will detect the uncalculated del'il· 
lions. This i nfo rmation is needeJ br 
a computer to calculate the "coa;ti~ 
time" of the rocket. 

The two major parts of the artt~ 
erometer are a gyroscope and a pen
dulum. The "sensing" and measuri~ 
devi'ce consists of 350 tiny parts ml'fi 
of which have to he assembled by 
white·robed tec hnicians workin~ 
under microscopes in an antiseptir· 
ally clean laboratory. 

Mack Electronics Names 
Director of Engineering 

Wendell E. P hillips has hetn ap
pointed Director of Engineering Jor 
Mack Electronics Division, Inc
Plainfield, N. J. He will head all 
research and engineering adi1·itit:t 
of the Division which is a suhsidi41' 
of Mack Trucks, Inc. 

Mr. P hillips has held enginetrili! 
positions with the Lavoie Laborator· 
ies, the Federal Television and Radio 
Corporation, and Air Associate& R1 

is a member of AFCEA and l.R.E. 
and presently serves on ihe Ad1i!<'r1 

Committee on ElectTonia; at f arleit& 
Dickinson University, 

(Continued on pqe 42) 
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WHICH OF THESE JOBS 
CAN YOU FILL? 

COMPUTER 
AND CONTROL 
ENGINEERING 

MISSILE GUIDANCE 
ENGINEERING 

ELECTRICAL 
AND 

ELECTRONIC 
ENGINEERS 

with 2 or 
more years 
experience 

in: 

MECHANICAL 
ENGINEERS 

with 2 or 

• Gyro Development 
• Servo-mechanisms and 

Feedback Systems 
• Analog Computers 
• Military Specifications 
• Electronic Circuitry 
• Magnetic and Transistor 

Amplifiers 
• Network Design 
• Inverters 
• AC and DC Servo Motors 
• Electronic Research 
• Fire Control Systems 
• Microwaves and Radar 

• Antennas 
• Beacons 
• Receivers 
• Transmitters 
• Pulse Circuits 

• Digital Computers and 
Data Processing 

• Inertial Guidance Systems 
• Gyro Development 
• Military Spec1fications 
• Servo-mechanisms 

• Gyro Development 
• Servo-mechanisms and 

Feedback Systems 
• Analog Computers 
• Military Specifications 
• Electronic Circuitry 
• Magnetic and Transistor 

Amplifiers 
• Network Design 
• Inverters 
• AC and DC Servo Motors 
• Electronic Research 
• Missile Control Systems 

• Inertial Guidance Systems 
• Gyro Development 
• Military Specifications 
• Servo-mechanisms more years 

expenence 
in: 

• Product Design and Packaging 
of Electro-Mechanical Devices 

• Product Design and Packaging 
of Electro-Mechanical Devices 

NUCLEAR 
ENGINEERS 

AND 
PHYSICISTS 

with 
experience 

in: 

• Fire Control Systems 

NUCLEAR REACTORS 

• Control 

• Metallurgy 

• Physics 
• Instrumentation 

Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits. Our qualifications are high, and 
we want to be sure you can match the high 

standards of our present engineering staff. OW' 
projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on yoW' specific abilities 
and experience. For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 

FORD INSTRUMENT CO. 
DIVISION OF SPERRY RAND CORPORATION 

31-10 Thomton Avenue • Long laland City 1, N. Y. 
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IGY Werld Wa11l1g Ag11cy 
Be~inning July 1, 19~7 . the ~a

tional Bureau of Standards radio 
fo recuting center at f <i rt Beh·oir, 
Va., will 11erve a11 the focal point of a 
" ·urld· " ide CfJmmunications net-·ork 
for the International Ce<>phrsical 
Year. from this prJint, "·arnings will 
he flashed to scientists throughout 
the "·orld to redouble their observa
tional efforts. 

The warninF!I will he hued mainly 
on world·"·ide observations of the 
surface of the sun and on the sound· 
ings of the ionosphere, the eleetricalh· 
charged upper portion of atmosphere. 
When the surface of the sun erupts, 
i;ho11tin~ flames fo r hundreds of thou· 
r-ande of miles. the ea rth's atmosphere 
is showered with vutly increa~d 
quantities of particles from outer 
11pace. The sola r bombardment not 
o~ly causes magnetic compasses to 
misbehave but al&a produces brilliant 
display& of Northern Lights and 
cau!les changes in radio communica
tion through its effect on the iono· 
sphere. 

In addition to the NBS station at 
Fort Belvoir, the international net
work include!! the radio teletype net
work of the World Meteorological 
Organization, vi rtually all of the 
commercial comm unications facilities 
throughout the world, government 
facilities (such ae CAA ), and special 
messages broadcast by the NBS radio 
propagation forecast channels and 
their counterparts in other countries. 
No matter how remote the site, ICY 
scientiets can conduct their experi
ments simultaneously. 

A eeries of Regular World Days 
has been selected in advance for more 
detailed simultaneous observations. 
However, there will be supplementary 
alerts when major solar- ter restrial 
di11turhances are expected. 

The forecasting center in Virginia 
will all'o serve as the Western Hemi
sphere Rt>gional Warning Center. In 
the U.S. itself, messap;es will be put 
on the ll.S. Weather Bureau commu· 
nications system so that each local 
weather station can in form ICY field 
slations in its area. 

A Bigger "Boom" In TNT 
How to put a higp;er "boom" in 

TNT explosions is the secret being 
!IOUJ(ht hy scicnti11ts of the Navy's 
Orclnanc~ l.ahoratory, Silver Spring, 
Md. lJ!ling a giant camera, manu· 
factured hy the 0 t'rkninn Whitley Co., 
the laboratory 's F.xplo11ives Rl"sea rch 
Dl'partrnent i~ conducti ng detailed 
11tudies of the propagation of small 
explosio1111, 

The 11tudies aim at finding out 
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A new Re1erve Unit, the 2b,nd ~.gn • I ~ .• wH ect1veted in • c.remony held it• tfte Ofhc. 
of tfte ~ief Signel Officer. Mej. Gen. J . It ll'ierce, Deputy Commender, 2nd Army, ~ets 
ne-: 9111don to Cept. J . J . Gencie, Comp.11y Commender 11 di911iteri•1 look Oft. l to R: 
M•1: Gen. J . 0. ~·Con11ell; Mr. B. M. Grimes, S11pt. Wes)iington Office, AmeriC411" C.ble & 
Red10 Corp.; M11. Gen. P'ierce; Capt. Gencie; ltAdm. E. W. Stone, Pres •. Am9"c..n C.ble 
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where, when, why, and how an explos
ive explodes, and what happens to the 
air around it and metals near it. With 
the information gained, scientists 
will he able to produce bigger explo
sions on the part of mines, rockets, 
guided missiles, and other weapons 
being developed at the Ordnance 
Laboratory. 

The camera, a slriptype, using a 
revolving mirror to refleet an image 
through openings onto a film, has 
electronic devices which precisely 
control the camera timing and the 
explosive detonation. The hydrauli
cally driven mirror can make 10.000 
revolutions per second. Coupled to a 
bombproof "doghouse," the camera 
takes photographs through ports in 
two-feet thick concrete wans of a 
blast chamber. The "doghouse" can 
withstand five-pound explosive blasts. 

U.S. Exhibits at Paris Trade Fair 
"The Atom and Life" was the 

theme of the U.S. Central Exhibit at 
the 46th annual Paris International 
Trade Fair <Foire de Paris ) , May 
25.June 10. For the third successive 
year, the United States was repre· 
sented at the Fair, and this year some 
200 American firms had individual 
displays. 

The Central Exhibit gave a prac· 
tical demonstration of the construc
tive uses of nuclear energy as applied 
to medicine and surgery, to agricul
ture and in factories, homes and 
power stations. Production of radio 
isotopes were demonstrated using a 
27' x 18' actual size animated model 
of a graphite reactor. 

Exhibited fo r the fi rst time outside 
of the United States was the only set 
of electronically cont rolled " Hands" 
in the world. The "Hands" are con
.;itfl'r:·1l to he the most advanced gen· 
erii 1•1Jrpose manipulator thus far de· 
'l·1.,pcd. 

An animated model of one of the 

power reactors in the U.S. explained 
how an atomic plant can generate 
electricity. There were also other ~· 
hibits of tools of the atomic age ~-ith 
laboratorv eauipment, protecti ve 
clothing, handling equipment. and rt· 
cording and measuring equipment 

Powerful Radio Traas•itter 
To Be Installed in Peatago1 

A powerful new short wave tr~,. 
mitter which can beam vital defen.~ 
messages to any spot on the earth. 
even through severe interference, 10·iD 
be instaUed for Pentagon use, t~ 
Army has announced. 

Called the World Spanner, the 
transmitter was designed for 11-<e ~ 
part of the Army's world-wide com
munication network by the (.5. 
Army Signal Engineering Labora· 
tories, Fort Monmouth, N. J., and lw 
Continental Electronics, Inc., Dalla;. 
Texas. Almost 50 times more eff(.'("· 
tive than the loudest commercial 
broadcasting station, the set owes iL• 
tremendous power to single sideband 
design. 

Simplicity and compactness are 
salient characteristics of the World 
Sp~nner. By just turning a single 
switch, an operator can go on the air 
at any one of ten previously ~t frr
quencies. Despite immense power. it 
is completely safe to operate. 

The World Spanner can transmit 
at any frequency in the short 'l\3\1' 

spectrum from 4 to 30 meaacycle.;.. 
A second version will cover the ~an"f 
from 20 to 65 megacycles. .. 

Infantry Diwision Reunion 
The 94th Infantry Division As~i

ation, Inc., is holding its 8th Annual 
Reunion at the Hotel New Yorker, in 
New York City, July 18-21, 1957. All 
information can be obtained bY writ· 
ing the Secretary, A. E. Rod~iguez. 
6 14 Oakdale Ave., Chicago 14.. Ill. 
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1ir Force Has New Research Aircraft 
The United States Air Force has 

nnounced progress in development 
r a new research aircraft. Wind 
mnel tests are nearing completion 
1d fabrication of th.e X-15 rocket
:>wered research airplane, scheduled 
1 fly higher and faster than any other 
1anned aircraft, has begun at the 
os Angeles plant of North American 
viation, Inc., under contract with 
1e Air Force. 
Although specifications are classi

ed. the engine's thrust will be greater 
1an the thrut1t rating of the Air Force 
:.1 and X-2 series aircraft which 
.ir Force pilots have flown at speeds 
f more than 1650 miles per hour and 
Jtitudes of 90.000 feet or more. New 
esign techniques have resulted in 
onsiderable weight and size savings. 

The X-15 project was initiated 
ollowing preliminary studies by the 
\ational Advisory Committee for 
\eronautics to determine the feasi
>ility of developing a research air
,Jane to extend exploratory investiga
:ions beyond the flight regimes of the 
\.1 and X-2 research aircraft. A 
:oop·program between the Air Force, 
'\avy and NACA was established. 

When North American delivers the 
aircraft, it will be used at the Air 
Force Flight Test Center in a pro
gram of Right research by the NACA 
in cooperation with the Air Force 
and :'lla\'Y Bureau of Aeronautics. 

Two Chicago Engineers 
Win Fellow Awards 

Fellow Awards, the electronic engi
neer's counterpart of the Nobel Prize, 
have been won by two Chicago engi
neers. Dr. Rinaldo De Cola, Director 
of Engineering at Admiral Corp. and 
member of AFCEA, and Dr. Eugene 
Mittelman, Consulting Engineer, are 
the honored recipients of the awards. 

The Institute of Radio Engineers 
annually presents these honors for 
major contributions to the field of 
F.lectronics. Dr. Mittelman was hon
?red for "pioneering in the field of 
mdustrial electronics," while Dr. De 
Cola's award was for "contributions 
lo the fields of Military Electronics 
and television receivers." 

Mml Obsmatory Under Construction 
To House Radio Telescope 

Construction has begun on the 
~laryland Point Observatory of the 
:\~val Research Laboratory, near 
~11·erside in southern Maryland, the 
:\m· has announced. When com
pleted later this )'ear, it will be the 
largest radio telescope installation in 
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the U.S. and the largest known equa
torially mounted installation in the 
world. 

the detection of fainter sources ot 
radio signals, as well as a more de
tailed study of intense sources is made 
possible. Designed by the D. S. Kennedy Co., 

Cohasset, Mass., it will consist of an 
84-foot dish-shaped antenna mounted 
at the top of a large steel supporting 
tower. The antenna, built primarily 
of aluminum, will have a precise para
bolic surface, permitting investiga
tions of radiations from outer space 
at wave lengths as short as 10 centi
meters. Mounted with one axis paral
lel to the earth's axis, the antenna 
permits tracking of any celestial ob
ject with a simple clock drive. Thus, 

The Maryland site was chosen 
because it provides an excellent view 
of the horizon and low radio interfer
ence. 

Tho following s p eci ol 
d evices arc s tandard 
e quipm ent for close r 
control of e lectronic 
e quipm ent operating 
conditions: 
1. O,•t'rhttll t/rt:rm0\10, COii• 

''"'· Pro' ides cmcr11cncy 
'hu1-0rt 10 cntirt' clrc1ronic 
'>Y,ltm 1n ~\Cnt Of t.i1lurc of 
any electronic device . 
2. ~·rJJ*'1e111a1fnJ.t tt'mp~1n111r~ 
"'' .. PCH\ l·tl/i e. Pt!rmu.s pre· 
d~1crmin•t1nn or optimun1 
liq111d 1emper.11urc and con
lrol "lth111 \'Cf) dose hmlls 
=~ C'. 
3. f/nw coruw/ wl.-t. E\clu
MVC 111·w ll ~llicr.rtrr' device 
opcrJtc• 1ncJcrcndcntl) or 
~y,u:m prc;,,\urc , 5Uflphcs 
cmcr~cnc l 'hu1 1111 "' Flc1:-
1romc Eq111pmcnt in event uC 
f'Unll' f;ulurc 01 hiOC~d~C. 

Radio astronomers at NRL will 
use the new instrument in the continu
ing program of research on radio 
radiation from the sun, moon, and 
planets. They will also carry on stud
ies of the composition and physical 
processes occuring in interplanetary, 
interstellar, and intergalactic space. 

Hallicraf ters .. . wltll • 

reYolutlonary, !!!.!!.! produced coolh19 

unit for airborne electronlu. DIHlpatlon 

up to 7 ,000 watts ••• 203 leu costly 

... 303 llghtor. 

Tc\lccJ, pro,cn, set ror mass produc1ion - Hallkraflcrs 
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tiun Rc,oluuunary dc-.gn pcrm11' u; c ••I stand3rtl me~' 
(CR-7 d1mcn\lun' . t 5 '• • ' ti) I) 16 • l O' ~ I nnd Ql.O 
~cconm1od:i1c< "ha1c,cr JU'liiJI') gear . •uch a• rcla)'' :ind 
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vcnlionul 5.000 v.un 111111.s. AncJ your choice nr cooling 
Ou1d' gives grcal Rc"b1ht) or upplk.111011 . '1hconc oil; 
c chylcnc·i;:lycol >oluhon: h~drauhc Ouk!. 

Only Halhcr.ihcr. fi15 rated diS\1pa11on co )our 11tl!dS. 
Three .cod uni1" avn1lilbk - 2.000. 5 ,000, ancJ 7.000 
v.att<. Design adap1ablc to m1crmcdi.11c racing~ v.nh com· 
parable adv<1ntngcs m co>e. "c11,;l11 and perrorm:tncc. 

INVESTIGATE NOWl I f 1·011 Jr•1i:11. hwld. p1m:husr, or 
fly 1111/tturv uirauft • •• tf )'tnt pr.,.utr. 111.<t<J/l t>r >/l«t/.v 
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Tlny Microphone Placed In Heart 
Picks Up Heart Beat and Blood Flow 

A tiny microphone, so small that 
it can be passed through an artery or 
vein directly into any part of the 
heart, promises to aid heart special
ists seeking to diagnose and deter· 
mine the exact location and extent of 
heart defects. The development of the 
heart microphone and the technique 
of using it has been a joint project 
of Culton Industries, Inc., Metuchen, 
N. J., and Mount Sinai Hospital, 
N. Y. 

The microphone, measuring only 
I / 20th of an inch in diameter and 
% ths of an inch in length, is inserted 
into the tip of a standard cardiac 
catheter and connected by cable to an 
oscilloscope. 'Passed into the heart 
through a vein or through an artery, 
the device can be manipulated by the 
physician to the appropriate location. 
By picking up precise sounds of the 
heart beat and the blood.flow, the 
natural inaccuracies inherent in the 
indirect stethoscope method are elimi· 
nated. 

Sound energy, picked up by the 
Culton microphone shows a visual 
pattern of heart sounds on the oscillo. 
scope. Trained physicians can inter
pret the patterns to determine the 
exact sounds taking place at the point 

HUNTER 

of microphone location within the 
heart. 

A minute diaphragm located in the 
tip of the catheter is connected to a 
pressure measuring device which con. 
verts blood pressures into electrical 
energy. These pressures are also 
shown on the oscilloscope. An elec
trocardiograph hooked into the cir
cuit shows the physician simultane
ous oscilloscopic pictures o{ the heart 
sounds, the blood pressures, and the 
electrical impulses generated by the 
heart, all of which are of extreme im· 
portance in diagnosing the type of 
heart defect and its exact location. 

Two Atomic Combat Army Units 
The Department of the Anny has 

announced that two additional U.S. 
Army divisions, the 4th Armored at 
Fort Hood, Texas, and the 4th Infan· 
try at Fort Lewis, Washington, have 
begun reorganization as atomic com· 
bat units. 

The Pentomic Infantry and Air· 
borne Division-a division with a 
pentagonal structure, geared to fight 
under atomic conditions.-is the re
sult of studies and actual field exer· 
cises conducted by the Army in recent 
years. It represents a division organi· 
zation of five combat unit forces in· 
corporating the maximum capabil
ities for sustained combat, air.trans· 
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FOR MILITARY APPLICATIONS 
Hunter heating systems are used for a wide variety of military applica
tions. They are standard heating and winterization equipment for many 
types of mobile shelters, military engines, generator sets, etc. and are 
designed to conform to military multi-fuel requirements. 

HUNTER SPACE HEATERS 
for mobile or portable military shelters, for 
radio, radar and guided missile control and 
maintenance installations. 

HUNTER ENGINE HEATERS 
for starting internal combustion engines at sub· ~ 
z~ro temperatures, for trucks, generator sets, ~ 
air compressors, etc. 

t 

HUNTER SPX TORCHES 
for a wide range of applications at sub-zero temper
atures. An unpowered open flame burner capable of 
being lighted with a match and operated on conven· 
tional fuels at temperatures down to 90° below zero. 
Capacity range-from 15,000 to 200,000 BTU. 

Wrtte far folder fB.flllSI "Hnt• Dewelopm.t •d PrlldllCtion facilities" 

HUNTER Manufacturing Co. 

301531 Aurora Rd., Solon, Ohio 

Heating and Refrigeration Syeteme 

purtabilit}·1 battlefield mobility, and 
control. 

The capability of absorbing ne• 
weapons and equipment into the new 
Army divisions has been developed in 
their structure. The dh·isions will 
have the capacity of rapid concentra· 
tion, equally rapid di.speJ'Slll, and in
creased action during periods of 1'· 

duced visibility. Increased use -..ill 
be made of organic and supportin~ 
aircraft. 

Within the next two years all of 
the Army's divisions-Infantry , AJ. 
mored, and Airborne--will be tail
ored to fight waIS in which atomic 
weapons are introduced, while still 
retaining their firepower and general 
effectiveness for successful non· 
atomic combat. 

Britain's Fastest Submarine 
Britain's fastest submarine, £:r.. 

plorer, is "a strong contender" for 
the title of the world's fastest sub
marine. This was announced h\· tht 
English Parliamentary Secretan I<• 
the Admiralty when the Explorer. -·a; 
reported to have exceeded 25 knot-> 
under water . 

Entirely unarmed, the Explorer i; 
Britain's first high.test peroxide sub
marine. Her purpose is to act as a 
fast target to train Lhe Royal ;\ir 
Force in the latest tactics again5t 
high-speed underwater raiders. 

Having a displacement of onh 
780 tons and an overall length of 225 
feet 6¥2 inches, she is very maneunr· 
able and only the readings on the in· 
strumenls and a tremor on the depth 
gauge su~gest the high speed. 

She differs chiefly from other sub· 
marines in that she is complete!~ 
self-contained. The engines whkh 
drive her at speed when submerged 
are powered by turbines driven hy 
combustion of oxygen from high·tt":'t 
peroxide and diesel fuel. The direct 
manufacture of oxygen is unique lo 
the submarine, making it entireh 
independent of the outside atm.,;. 
phere for its supply. 

Air Associates Becomes 
Electronic Communications, lie. 
A thirty-year-old name in aviation 

manufacturing receded into the back
ground when Air Associates, Jnc_ 
officially changed its name to Elec
tronic Communications, Inc. (ECI }. 

According to F. W. Godsey, Jr .. 
President of ECI, the new name was 
chosen because it "more accur-ateh
describes the future aims of our coru'
pany." Henceforth, Air Associat~. 
Inc., will be the name of the "·ideh. 
known aviation supplies division of 
ECI. 
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RHolutlonary lV Screen 
The Naval Research Laboratory 

1as developed a revolutionary tele-
1ision screen which permits viewing 
1f television in bright daylight with 
ittle loss of contrast, the Navy has 
mnounced. The new screen also pro
•ides a simplified approach to color 
rv, and is expected to lead to the de
·elopment of three-dimensional view
ng. 

The basis for the new screen is a 
1rocess for depositing phosphor on 
he face of the tube in the form of 
hin transparent film in place of 
1paque white powders now used. The 
1ew films are brighter1 sharper, and 
nore rugged than preceding types. 

Improved daylight viewing of 
)lack and white TV is brought about 
JY contrast obtained with transparent 
fihns. Sunlight goes through the film 
and is lost in the darkened interior 
of the tube so that contrast is main
tained. The elimination of tbe scat
tered grains of light on the conven
tional screens results in the sharper 
picture. 

The transparent film involves a 
new approach to col.or television. 
Films that create different colors can 
be deposited on top of one another 
and lighted separately or mixed, by 
controlling the speed or the direction 
of the electrons in the tube. By using 
one film of each of the three primary 
colors, the complete color spectrum 
ran be obtained through proper mix
ing. Tubes with all colors are in the 
experimental stage. 

Originally, this work was started 
for simplifying the operation of jet 
fighter planes in order to reduce the 
training time of pilots and help them 
get the maximum performance from 
their pJanes. Jn part, it involves 
eventual replacement of the present 
windshield with a thin transparent 
display medium. The pilot would get 
visual and electronic information at 
the same time and in the same spot. 
An interim program will utilize a flat 
transparent television tube installed 
just inside the wind screen. 

Weafller Gun Measures Wind 
. A weather gun that aims at-and 

~Its-itself with a round-trip bullet 
is tbe latest experimental device for 
~neasuring low-altitude wind velocity, 
1~ was announced by the Army. De
si_gned by physicists of the U.S. Army 
Signal Engineering Laboratories at 
Fort Monmouth, N. J., it is officially 
railed "Shooting Sphere Anemone· 
ter." 

Low-altitude wind velocity must be 
lnown precisely at the site of a mis· 
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sile launcher in order to hit a bull's 
eye; even relatively low winds have a 
significant effect. The new gun, nick
named "Breeze Buster," provides fast, 
accurate measurements of the!!e im
portant winds. 

By firing a small steel hall upward 
into the wind a.t an angle calculated 
to make the ball fall back into, or 
close to, the gun's own muzzle, it 
determines wind velocity. The gun 
i! angled according to the wind ve
locity; the greater the wind speed, the 
more the gun is angled. When a 
successful firing is made, the operator 
checks the gun's angle of tilt with a 
calibration chart to obtain a reading 
of the wind velocity. 

The weather gun has certain defi
nite advantages when compared with 
small pilot weather balloons. Its 
small steel spheres are inexpensive; 
it cannot be spotted and shot down 
by the enemy; it can be used under 
poor visibility conditions; it meas· 
ures wind at the testing point, and 
gives information faster than its 
predecessor. 

lmprond Aerial Pictures 
Improving aerial pictures is one 

goal of the military photography sec
tion at the Kodak Research Labors-

tories, Rochester, N. Y. 
A small scale model village is used 

in work on new materials and tech
niques for aerial photography. Use 
of the model permits haze, clouds, and 
other conditions to be simulated for 
controlled experiments. 

Research in the field of military 
photography was set up as a special 
section of the Kodak Research Labs 
last October. Reflecting the growing 
complexity of military photography, 
the research section also studies prob· 
lems in radar photography and vari· 
ous forms of instrument recording 
photography essential to national de· 
fense. 

Distinguished Public Senlce Award 
Mr. Donald C. Power, President of 

General Telephone Corporation, has 
received the Distinguished Public 
Service Award given annually by the 
American Society of Tool Engineers. 

The Award was made by Mr. Hart· 
ley W. Barclay, Past Chairman of the 
Greater New York Chapter and Pub
lisher of T Ule Magazine. He referred 
to Mr. Power's activities as the "join
ing of science, education, public serv
ice, finance and communications by 
a man with deep insight into the op
portunities in America." 

TELEPHONE AND TELEGRAPH EQUIPMENT 
Radio Engineering Produc:f1 is currently producing a number of types of eq1,1ipment, 

electrically and mechanically interchangeable with stondord Bell System apparatus. 

CARRIER-TELEPHONE EQUIPMENT 
CS Carrier-Telephone Terminal (J68756). A kit for adding a fourth toll-grade channel 
to existing C systems is ovoiloble. • Cl Carrier· Telephone Repeater (J68757) • 121A C 
Carrier Line Filter • H Carrier Line Filter (X66217C). 

CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) • UOAl Carrier Supply 
(J70036A1, etc.) • 40AC1 Carrier-Telegraph Terminal. 

VOICE-FREQUENCY EQUIPMENT 
Vl Telephone Repeater (J68368F) • Power Supply (J68638Al) • Vl Ampllflers 
(J68635E2 and J68635A2) • V3 Amplifler (J68649A) • V-f Ringers (J68602, etc.) • 
four Wire Terminating Set (J68625G1) • lC Volvme Limiter (J68736C). 

D-C TELEGRAPH EQUIPMENT 
1681 Telegraph Repealer (J70037B) • 10E1 Telegraph Repeater (J70021A) • 128B2 
Teletypewriter Subscriber Set (J70027 A). 

TEST EQUIPMENT 
2A Toll Test Unit (X63699A) • 128, 13A, 30A (J64030A) and 32A (J64032A) Trans· 
mission Measuring Seti • 1l1A2 Relay Test Panel (J66118E) • 1l8C2 Telegraph Trans· 
mission Measuring Set (J70069K) • 163A2 Te.st Unit (J700458) • 163C1 Test Unit 
(J70045D). 

COMPONENTS AND ACCESSORIES 
255A and 209FG Polar Relays • Repeating and Retard Cols, teVef'Ol fypel • 184• 
185, 230A ond 2308 Jock Mounlings. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 

Tfl El" H O N E CAIHES 
lHilvefllty •·<>••1 ll'I O ll• .. •o "40'" ''1.l 
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I NEW PRODUCTS FROM INDUSTRY I 
First 3-Speed Transistorized 
Record Player 

The first 3-speed transistorized 
portable record player is now offered 
by the Audio-Master Corp., 17 E. 
45th St., New York City. 

This unique high fidelity equip· 
ment, called the BUTON, is conta ined 
in an attractive carry ing case measur· 
ing 13H x lln x 5n, It is built to 
rugged luggage specifications and 
may be conveniently transported. It 
is specially constructed to withstand 
jolts and jars, and it is said to per
form with concert hall clarity and 
brilliance. 

The BUTO~ uses four special tran· 
sistors with an output of 450 mA. 
The electromotor operates on a 6-volt 
battery, playing 33, 45 and 78 RPM 
records. Its frequency range is from 
50 to 13,000 cps. 

New Lightweigbt 
Loop Antenna 

A new directional ferrite·core loop 
antenna, weighing only 7.5 lbs. and 
using 357'- of previous space require· 
ments, has been developed for use in 
aircraft by the Magnavox Co., Fort 
Wayne 4, Indiana. 

Having a frequency range from 
190 to 1760 kc, the new antenna is in· 
terchangeahle with the loop common
ly used with automatic direction find· 
ers. It is rotated by a 2-phase motor 
through reduction gears, which de
crea~s the angular velocity of rota· 
tion. A synchro transmitter con
nected to the rotatin~ antenna trans
mits the angular position of the an· 
tenna to a bearing indicator. A 
quadrantal compensator corrects er· 
rors in bearing indication caused by 
the aircraft's fuselage in the electro
magnetic field. 

Flush mounting is readily per
mitted, and, since the housing extends 
only 21;2" from the aircraft, mini· 
mum friction and virtually no airflow 
damage are possible. Hermetic seal· 
ing of components and supporting 
structures eliminates the need of a 
dehydrator for moisture control. 

Germanium Rectifiers Key 
To Superior Broadcast 
T ransmifter 

A most significant advance in 
broadcast equipment, a new 50,()()(). 
watt AM radio broadcast transmitter 
has been announced by G.E.'s Techni. 
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cal Products Dept., Syracuse, N. Y. 
Maintaining that the key to the 

transmitter 's superior reliabHity lies 
in the use of germanium rectifiers, 
G.E. uses them for the first time to 
supply high voltage and reduce tube 
req uirements. Dimensions of the new 
transmitter are 13%' long ~ 41h' 
deep. With the use of germanium 
rectifiers, tube requirements are re· 
duced to 16, weight of the final am· 
plifier tube is lessened to 20 lbs., and 
only 6 types of tubes are required. 

Germanium rectifiers have longer 
life expectancy than tube; of the 
pr-esent·day transmitters and can he 
operated at much lower temperatures, 
allowing the transmitter to be housed 
in an unheated building. 

The new transmitter has built-in 
provisions for remote operation, al
though a ruling by the FCC has not 
yet provided for the allowance. 

In addition to the expected lower 
operating costs, the transmitter's sirn· 
plicity of design will require much 
less trained technical skill for main· 
tenance and operation. 

New Unit Records 
Continuously for 24 Hours, 
Unattended 

The SoundScriber Corp. of New 
Haven, Conn., has announced the suc· 
cessful testing of their compact, mag. 
netic tape recorder / reproducer, the 
"24," said lo be capable o{ recording 
continuously, unattended, without 
tape change, for 24 full hours with 
the reliable and accurate operation of 
an electric clock. 

Selected by SoundScriber for use 
in their unit, the DuPont Mylar tape 
reel measures 3~ • in diameter and 
2~ wide, holds 300 ft. of tape and op· 
erates at the slow speed of 21/2" per 
minute. The tape is calibrated in 
minutes from 0000 to 1455 for pre· 
cise place-finding to the second, and 
is precision·printed in temperature 
and humidity·contro lled surround
ings for recording accuracy. 

An accessory magnetic tape de. 
magnetizer will bulk-erase a tape reel 
in 15 seconds, and reels may be 
quickly changed so as t o allow for 
virtually uninterrupted recordings. 
Alteration of the recordin~ is said to 
be impossible without detection. 

Designed for use either in a sla· 
tionary mounting or as a portable 
unit, the "24" measures 61,6" high, 

18%" wide and 11%" deep, weigh
ing only 261h lbs. 

Communications may be moni· 
tored through an external headset. 
Inputs are telephone, line and micro
phone; outputs are speaker and head
set. Operating voltage is 115 voile. 
60 cycles, AC. 

New Nore/co Micro
racliograpby Instrument 

A new low-cost Norelco contact 
microradiography instrument for in· 
dustrial, agricultural and biochemi
cal research has been announoed bf 
Philips Electronics, Inc., 750 S. Fui. 
Ion Ave., Mount Vernon, N. Y. 

An image is formed by brin~ 
the specimen into close contact ~ith 
the emulsion of the photographic 
plate. After exposure to X·rays for a 
certain time interval, the pla te is de
veloped normally. All details of the 
specimen are natural size on the nega· 
live, but the dimensions can be mag· 
nified with a light microscope and 
photographed . Resolving power i:. 
excellent, allowing a magnification of 
500. 

Geometrical blurring is negligible. 
and very-fine-grain photographic 
plates are available for a resolution 
of better than 0.5 mu. 

The instrument employs an X-ray 
tube which produces very soft radia· 
tion, a thin beryllium window (50 
mu) and voltages limited to 5 Kv and 
lower. 

When tbe standard film holder is 
used, the distance from focus to ob
ject is about 15 mm, hut can be e~
tended hy inserting a spacer tube 9 
mm long. Provision is made for 
cooling the X-ray tube during long 
exposures. 

New Britisb Quartz Crystal 
Goniometer Now Available 
In U.S. 

A new, high precision quartz crys
tal X-ray goniometer, which permit:; 
unskilled operators to orientate crJ>
tal surface and lattice planes quickly 
to accuracy within 30 $0Conds of arc. 
has been produced by Hilger & Watts 
Ltd., and is bein~ djstributed here hy 
the Jarrell·Ash Co., 26 Farwell St.. 
Newtonville 60, Mass. 

The Hilger goniometer, Model )'. 
130, is said to provide a fast , simple 
means of accurately checking plane 
alignment of cut quartz and other 
crystals. 
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li1on 16-Channal Teletypewriter M11ltiple1 

16 Channel Teletypewriter 
Multiplex 

The transistorized 16 channel multi
plex terminal equipment for teletype
writer communications, designated 
A~(I'CC-35, has been developed by 
Rixon Electronics, Inc., 2414 Reedie 
Drive, Silver Spring, Md. 

Using time division techniques, the 
systetu places up to 16 coded messages 
onto a single circuit that has a band. 
width as low as 500 cycles per second. 
The teletypewriter offers speeds of 60, 
i5 or 100 w.p.m. 

Along with transistors, the equip· 
ment features miniature magnetic 
"memory cores" whose high residual 
magnetism allows them the same 
~torage function as obtained with an 
Eccle_s-Jordan (flip-flop) circuit. Oc
cupy1ng very little space, the cores 
are. encapsuled in protective epoxy 
resin and approximately 1300 are 
used in the set. 

Simplification of servicing results 
from "potting" standard circuits in 
e~pendable plug-in units; 80% of the 
data-handling circuitry has been 
standardized into 8 such circuits. 
Mounted in articulated hinae mod
ules, the chassis is easily a~cessible 
from either side of the unit. 

A built-in test oscilloscope monitors 
?peration and detects any deteriorat
ing components before failure, thus 
enabling the system to approach 
100% long-time reliability. 
!"Synchronism is automatic within 
;, seconds, and is maintained for 
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over 24 hours if the communications 
should fail. Any binary data in tele
typewriter form can be handled. 

World's First Linear 
Accelerator for Industrial 
Radiograplty 

A 5 million electron-volt linear 
accelerator (5 Me V), recently pro
duced by Mullard Research Labs., 
Mullard House, Torrington Place, 
London, England, is said to be the 
first of its kind designed specifically 
for Industrial Radiography. 

Supplying more X-ray output and 
greater energy than any machine 
previously used for radiography, the 
linear accelerators also compare 
favorably with multi-curie radioiso· 
tope sources, such as Cobalt 60. 

The 5 Me V machine has been de· 
signed to render extremely good defi. 
nition. Despite high energy and the 
large output of over 500 roentgens 
per minute at 1 metre, the electron 
beam which creates the X-rays has a 
diameter of only 2mm when it strikes 
the target. In addition, the polar 
diagram of the output tends to be 
flatter than is normally associated 
with such a high energy beam due to 
a special new magnetic focusing de
vice in the X-ray head. 

Only 9 ft. in length, the accelerator 
has a high degree of mobility which 
permits movement into the .best posi· 
tion for obtaining a radiograph, thus 
eliminating any need for moving the 
bulky specimen. Other features in. 
elude the rotation of its X-ray head, 
and the ability of the entire machine 
to be tilted from vertical to horizontal, 
to be turned laterally through 180°, 
to be raised or lowered 8 ft., and 
to be mounted on an overhead rail so 
that transverse and longitudinal move
ments are obtainable over the room 
which houses it. 

Use ol Color TV 
Increases X-Ray Readability 

The new Exicon research tool, 
recently developed by Philco Corp. 
of Phil11., Penn., and Einstein Medi
cal Ctr., is said to enable technicians 
to see trouble spots in X-ray photo· 
graphs which were often obscured 
under conventional methods of nea. 

• • • I:) 

atJve viewing. 
Converting shades of contrast into 

color, the system shows a multi-hued 
photograph on a TV screen in which 
different colors represent shades of 
gray on the negative. Thus, diseased 
tissues, ordinarily showing up in an 
X-ray as an almost indiscernible 
shadow, are more easily identified 
with the use of full color. 

"Exicon," meaning expanded image 
contraster, uses mainly TV equip
ment, and consists of monochrome 
and color monitors, an operators' 
console and a flying spot scanner. 

Widespread industrial application 
is expected of the system for future 
uses such as exposing flaws in metal 
castings, forgings or welds. Other 
uses under study include aerial recon· 
naissance, air traffic control and vari
ous industrial techniques in chem
istry, pharmacology and metallurgy. 

Pocket-Size Mobile 
Radio Receiyer 

An RCA-developed pocket-size FM 
radio receiver for commercial mobile 
communication service was shown 
for the first time recently. 

The fully transistorized, 10-ounce 
instrument is designed to provide ex
tensions of several miles for radio 
systems now operating on the 150-
megacycle band. In addition, it is 
constructed for operation on any fre· 
quency in the 148-to-174 megacycle 
band, assigned by FCC for communi
cations applications by numerous 
Federal, municipal, industrial, and 
utility services, including the petrol
eum industry. 

Later this year, following nation
(Continued on page 48) 

"NOR" KWIK·KALL 
INTIRCOM SYSTEM 
wllh ilngle pol r of 

# ltct lor Yoke and 011nun(io1or 

. (1 ~ leTCl, dual ~fflpldiwao_n __ _ 
~ ) f'.llf WlTCl pcrmil •CoC'ICt l·WWV 

L:'lll'f >m 01 curift'tttlcot all~ between 
all) llllblrr ~UllOOJ ~i;tn:-; km 
AYatl.bk 

n Annunw1on, prav1Jr vi•u.11 mrmo 
lrl~.llC' with .hlmt. or bliutt lrir 

, __ ,1111!1bll' )1.l;IU) 

1 * Mauior unu.t .ncluJ1· h.11.!1 •l'(' .. i(r 
.tt1•J h11nJ•~1 • ~"~ii 1l>k in 6 tn S6 
11.ttJOn unit~ wJth 11nhm11cJ 

~~•'<lnncct111n~ PQ'-Siblt 

Fo• Cor1f>lt:t' lrr/or-411<111 1r·m r, 
J M LOGE SOUND ENGINEER'S 

-111 Wcsl \\ J lull,&1<111 B1"d"°un! 
1'11 An5r.lcs l!ii ubtom~ 

47 



NEW PRODUCTS 

wide field tests, the microminiature 
radio will become commercially avail
able. 

Radar Tamed for 
Private Protection 

"Radar-Eve," a motion detection 
instrument developed by Radar-Eye 
Corp .• ~orth St., Natick, Mass., now 
provides industry anJ business with 
a new method of protection against 
burglary or intrusion. 

Within an operating radius of 25 
ft. in any direction from its antenna, 
the Radar-Eye is extremely sensitive 
to any movement. Invisible radar 
waves instantly turn on floodlights 
and set off a screaming alarm which 
will operate as long as any motion 
continues including one minute there· 
after. Tamperproof wiring sounds the 
alarm when any attempt is made to 
open the unit or cut off its power. Jn 
addition, the Radar-Eye shuts off and 
resets itself automatically. 

This portable Wlil can be installed 
behind non-metallic walls, and a re· 
mote control key switch permits con
trol from outside the premises. For 
added protection, an accessory fire 
detection circuit and ala.rm may be 
obtained. 

Using less current than a 60-watt 
bulb, the unit operates on 115V, AC, 
60 c.p.s. single phase. Its compact 
dimensions including antenna are: 
171,4 ~ long, 10%" deep and 25% .. 
high. 

High Temperature, Low 
Capacitance T ellon-Air 
Dielectric Cable 

An entirely new teflon-air-dielectric 
miniature coaxial cable has been de
veloped by The Tensolite Insulated 
Wire Co., Inc., 198 Main St., Tarry· 
town, N. Y. 

Having a nominal overall diameter 
of .220", the cable is available with a 
choice of outer jackets of teflon, such 
as lacquered nylon braid and silicone 
impregnated glass braid. The con
ductor is #30 AWG, 1/38 silver. 
plated copperweld. 

Its low attenuation makes the 10 
MMF cable particularly serviceable 
for high frequency, low level appli
cations and as a low capacitance 
probe cable. Capacitance values of 
less than 10 MMF, having somewhat 
larger diameters, are available on 
request. 

Featuring excellent flexibility, the 
new coaxial cable has the added ad
vantages of solderahility, light weight, 
small size, and ready adaptation to a 
variety of connectors. 
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New Hermetically Sealed 
Inductive Components 

Now offered by Electro·Tech Pa
cific ( ETP), Box 455, Goleta, Calif., 
is a new line of hermetically sealed 
inductive component!! which feature 
high inductance, small physical size, 
low harmonic distortion and great 
stability under wide temperature 
ranges. 

Provided with the best shielding 
available, these inductive componenta 
are insulated to withstand potentials 
of hi¥h orders of magnitude, and de
signed specifically for very low fre., 
quency performance. Humbucking 
construction is used on all ETP in
ductors and transformers, along with 
varnish vacuum impregnation. ,\U 
units are tropicalized and hermetic
ally sealed. 

In alJ, it is claimed that these fea
tures insure circuit elements having 
exceedingly long life and exceptional 
stability. 

New 24-Hour Multiple 
Operation Time Switch 

Completely automatic control of in
termittently operated equipment is 
provided by the versatile 24-hour 
time switch recently developed by 
Zenith Electric Co., 152 W. Walton 
St., Chicago, Ill 

Handling as many as 48 "on" and 
48 "off'' operations a day, the switch 
can be used in control of oil wells, 
heating and air conditioning equip· 
ment, stokers, oil and gas bumers, 
etc. 

Running periods are set by sliding 
self-contained, nonremovable trip 
levers in or out on a control dial, 
scaled in 15-minute ~racluations. A 
daily operating schedule can be set 
up to repeat automatically each day, 
or a calendar cutout device, available 
as an accessory, can make the switch 
selective for each weekday, including 
provision for non-working clays. 

Powered by a heavy duty, syn· 
chronous industrial motor lubricated 
with low-temperature oil, the mechan· 
ism capacity is rated at 1000 watts, 
60 cycle AC, and the action is single 
pole, double throw. 

New Literature 

"Battleground U.S.A." 
Entitled "Battleground U.S.A.," a 

117 -page publication has been issued 
by FCDA, proposing a plan for the 
operational readiness of civil defense 
agencies in the event of enemy attack. 
Supplemented with 21 maps, the 

guide details every phase of civil de
fense actions necessary within a hrpo
thetical target area, and empbas~ 
the need for adjusting the plan to tbe 
peculiar laws, administrative ar. 
rangements, readiness, and ~~ 
graphical characteristics of each po
litical jurisdiction. 

The FCDA plan covers operation;. 
of the metropolitan target area's d~ 
fense forces during a tactical alert. 
the attack itself, and the immediate 
post-attack period. To clear way for 
civil defense operations, the State"s 
emergency legal powers are alo:;o 
identified. 

Tape Wound Core 
Catalog-Design Manual 

"Performance-G u a ran teed Tape 
Wound Cores," a 28-page catalog· 
design manual compiled by Mag· 
netics, Inc., of Butler, Penn., features 
a comprehensive section for engi· 
neers and scientists interested in ap
plications of high permeability mag· 
netic materials. 

The manual supplies information 
on magnetic terminology, design 
equations and material characteri~ 
tics of tape wound cores together "'ilh 
detailed methods of testing and cort> 
matcning. Also included are tali~ 
devoted to basic units and conversion 
factors and the properties of nickel· 
iron alloys with their magnetic nl· 
ues. Finally, a bibliography is of· 
fered. 

Listing all standard and man' 
non-standard sizes, the catalog dr· 
scribes the advantages and construe· 
tion of the tape wound cores and con· 
tains a section given to the ordering 
and matching of cores. 

Tell on Superior to Mica 
For Capacitors 

Obtainable from OTS, U. S. Dept. 
of Commerce, Washington 25, D. C. 
is a 79-page report describing the U!'<' 

of Teflon in electronics where capaci· 
tors of the polytetrafluoroethylene 
material were found superior to those 
of mica. 

A revolutionary dry lubricant and 
preservative for metals, Teflon met or 
exceeded all requirements for replact>· 
ment of mica capacitors under lrm· 
peratures from -60 to 200 C., e~· 
cepting the r-£ current rating whirh 
was unapplicable to metal-cased unit.
due to overheating. 

De velopment of Submini.al11rt 
Higk Temperature CapaciJors, PB 
111729, reveals two remaining oh· 
stacles before Teflon capacitors cC1uld 
replace mica units in any application : 
stabilization of capacitor elemen~ 
and encasement for radio-frequenc~' 
operation. 
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:LECTRONICS IN INDUSTRY, 2n4 
Edition, by ~or1e M. Chute. Mc
Gr,,.,..Hill Book Co., Neut York, N. 
Y. 431 pqea, 11.so. 
This textbook is designed for en· 

foecring students and for men in 
he electronics industry who use and 
er\'ice industrial electronic circuits 
.nd equipment. 

lises of vapor or gas tubes are 
tressed. The tube circuits presented 
n this volume are commonly used 
n practical industrial equipment, and 
he text deals exclusively with equip· 
nent designed and built for indus
rial applications. 

The revised edition has been 
lrought up to date with an additional 
:hapter on simple closed-loop sys
:ems for a background of feedback 
:ontrols. R~ent designs of industry 
na\"e revised these controls. 

TRE A.RT AND SCIENCE OF PRO· 
TECTIJ'E RELAYING, br C. Ru11eU 
Muon. John Wiley & Soru, Inc., 
Nno J'ork, N.Y. 410 pa1e1, 112.00. · 

This volume is an outgrowth of 
notes used in the Power Systems En
gineering Course given by the Gen
eral Electric Company. Jt assumes no 
prior knowledge of prot~tive relay
ing. The student needs to know only 
the fundamental principles of electri
cal engineering. The included mate
rial which has been tested in the 
classroom, is not only an introduc
torr guide for the novice but also 
!i'l!rves the practicing relay engineer 
with a storehouse of refresher infor
mation on principles of relay design 
and application. 

The text deals with fundamental 
relay-operating principles and char
acteristics, including a clescription of 
the various types of relays. The rela· 
lion of relaying to other power-sys
tem elements is discussed. Instruc
tions on interpreting relay response 
are included. 

The concluding chapters discuss 
line protection with relays of the 
overcurrent, distance, and pilot types. 

Complete references to basic source 
material are given. 
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NIGHTMARE OF THE INNOCENTS, 
by Quo Lanen. Philo.ophical Ll
brarr, Inc., N_, York 16, N • .f. 240 
pa1u, $6.00. 

A Norwegian fisherman, for no 
discoverable crime, had been arrested 
by the Russians and sentenced to 10 
)'Cars hard labor in the slave camps 
of the Soviet Union. Now, in this 
book, Otto Larsen tells the terrifying 
story of his experience in that world 
of nightmares. 

The author's laconic words bring 
through the anguish of his stark 
chronicle with a penetrating fervor. 
Revealing the intense fear animating 
the Soviet Regime together with the 
extraordinary stupidity common to 
such despotisms, he presents a vivid 
r~ord of man's inhumanity to man. 

Having found the narrative im
pressive in its unadorned truthfulness 
and wealth of illuminating detail, 
Bertrand Russell calls it "quite ex
traordinarily moving.'' 

RESONANT CIRCUITS, ed. by Alex
antleT Schure. John. F. Rider, New 
York, N. Y. 72 pa1e., 11.25. 

Volume 16 in the paper-bound 
Electronic Technology Series is con
cerned with resistors, capacitors, and 
inductors which are found in various 
series, parallel, or series parallel reso
nant combinations in electronic cir· 
cu its. 

The essential theory related to 
resonance is reviewed and followed 
by discussions on the theory of series 
resonant circuits, delineating the 
computations relating to resonant fre
quency, the voltage relationships, and 
the role of the figure of merit (Q) in 
these circuits. 

Similar analyses for the elements 
comprising parallel resonant circuits 
and the circuits themselves are in
cluded. 

The rest of the theoretical material 
treats resonant coupled circuits, in
cluding the coupling coefficient, re
flected impedance, and the eff~ of 
coupling upon resonance. 

A few hasic applications are de
scribed. These are typical of the gen
eral uses of the circuits and give an 
understanding of general circuit ar· 
rangements. 

LINEAR TRANSIENT ANALYSIS, 
Jlol. II, by Errur Weber. John Wiley 
& Son•. Inc:., Ne1i0 York, TV. Y. 452 
pa'"'· 
This volume presents a college 

graduate course in two-terminal-pair 
networks. As a sequel to Volume I 
of LiMar Transient Analysis , it pre· 
supposes knowledge of the functions 
of a complex variahle and familiarity 
with simple lumped circuits. How
ever, the appendices provide mathe
matical background which helps 

make the work self-sutticient. 
Also included is a brief review of 

the F'ourier and Laplace transforms. 
Their uses in analyzing fourpoles and 
transmission lines are emphasized. 
An unusually comprehensive treat
ment of the two-terminal-pair net
work is presented in simple matrix 
algebra. 

Although the book is essentially a 
mathematical discussion, it offers 
numerous practical ariplir:ations. 

RADIO AIDS TO AIR NAJ'IGATION, 
by J. H. H. Grooer. Phil01ophical 
Library, Inc., N. Y. 138 PQ6e•, 
$6.00. 

Stressing performance, capabilities 
and methods of operation of the dif
ferent types of navigational radio 
equipment, this author has fully cov
ered the most important civil systems 
in current use in Europe and Ameri· 
ca, with a minimum of technical de
scription. 

After an introductory chapter on 
general principles, M.F. and V.H.F. 
systems are described. Two chapters 
are devoted to important hyperbolic 
aids, followed by a discussion of 
pulse systems, aids lo traffic control, 
aids to approach and landing. In ad
dition, future aids and trends, charts, 
documents and regulations are in· 
eluded. Finally, two appendices, table 
of radio aids, and formulae and con
version factors are oJiered. 

This volume provides the student 
prepar ing for his civil license exami
nation with all the basic knowledge 
required regarding radio aids to air 
navigation. For the qualified naviga
tor aud pilot, it will serve as an ex· 
cellent reference guide. 

AN INTRODUCTION TO JUNCTION 
TRANSISTOR THEORY, b,- R. D. 
Middlebrook. John Wiley & So"'• 
Inc., New York, N. Y. 296 J>Gle•, 
$8.50. 

This study provides a hackground 
for the electronic engineer who is in· 
terested in transistors and how they 
operate. It serves as a connecting 
link between the physical processes 
in semi-cond uctors and the circuit 
properties of a junction transistor. 

The text is divided into three parts. 
The slarting point is a discussion of 
crystal structure and the motion of 
electrons in crystals. Upon this foun
dation, a continuous development of 
the basic theory of t ransistor action 
is presented. 

The major purpose of the study is 
to develop basic junction transistor 
theory. It introduces a new equiva
lent circuit, based on this theory, 
which can be used in practical appli
cations. 
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••• for televts1011 i·f meas· 
urements, vhf rtcetVer and 
amplifier development. 

••• Mil shielded source of 
power for brid1e 1od 
slolted·liRI musarements 
and uhf television work. 

Standard-Sitnal 
GtmraloT OsdUator Unil 

• . • high output at uhf, 
stable and well shielded, 
low cost for high perform· 
ance S1gnal source. 

1021 -AY, $610 1021·P31, $4201 
1021-AU, $670 ••• consistsof ." 1021-P2, $410 .... 1021-Pl 
1021-Aw, $910 102t-P4, $650 Pawa Sup, !)' 

Unique 
Butterfly Circuit 

takes possible the unusually wide tuning range of this 
920 Mc oscillator - sliding contacts and varying 

nd currents through the bearings are avoided. 

~ ~ ~ 
frtquency Calibration : direct reading to ± 13 
llvtput Voltare : continuously adjustable, O.Sµv to l.Ov, 

open circuit 
Output Impedance : 500 ± 103 
Output Meter: voltage indications accurate to better than 

203; meter circuit can be calibrated against accurately 
known 6()-cycle line - switching permits reading of 
percentage modulation applied. 

~plltude Modulation: 40-250 Mc and 250-920 Mc oscilla· 
tors adjustable 0·503; Internal lOOOc; External, flat 
within 3 db from 30c to ISkc - 900·2000 Mc unit may be 
square-wave modulated over 100· 5000 cycles from ex· 
ternal modulator. 

Sllleldlnr: stray fields and residual output voltage are suffi· 
ciently low for measurements on receivers of l µv 
sensitivity. 

Telnl&lon Picture ModulaUon is readllyproduced al any 
frequency from 40 lo 2000 Mc with lhe Type 1000·1'6 
Crystal-Diode Modulator (S40) and the video output 
from 1 stand11d tv receivtr. With the Type IOOO·P7 Bal 
anced Modulator (S200). 1003 amphtude modulahon is 
readily obtained. and puls1n• with fast rise hmes and 
short dur1tio11S IS possible w1lh a hich de&ree of c111111 
supprtulon. 

SHO 

This ~ Standard-Signal Generator is built in two units for 
flexibility and economy. The power supply, modulator, and 
metering system make up one unit - one of three readily 
interchangeable carrier-oscillator units fits in the other 
side of the cabinet. 

The two lower-frequency models have wide-range but
terfly circuits in which tuning is achieved by simultaneous 
variation of inductance and capacitance without use of 
sliding contacts. These two units deliver one volt, open cir
cuit. The highest-frequency model with an output of 0.7v 
is tuned by adjustable transmission lines. D ouble shields 
enclose the oscillator units, and power lines are well filtered. 
All three instruments feature good stability and low drift. 

Simplicity, economy, and reliability were important 
considerations in this design, and the resulting instrument 
is moderately priced, compact, light in weight, and durably 
built. 

GENERAL RADIO Company 
27 5 Mossochusells Avenue, Cambridge 39, Mossochusells, U S. A 

Nd Avenue at linden. R1daefitld. H.J. NEW YOltK AREA 

8055 13th SL, Silver Sprini. Md. WASHINGTON. D. C. 

12 los Altos Ave. l os Allos, California SAN FllANCISCO 
Warranty 

oq+zod by Google 



MAJOR ADDITION TO RAYTHEON "CITY 

Increases 

engineering space 

lo 861,000 sq. ft. 

Ultra-modern Wayland Engineering Laboratory is 
an important new landmark in the development o( 
Raytheon "City" - a rapidly growing community 
of electronic centers extending from Massachusetts 
to California. H ere are the vital statistics: 

POPULATION: 2,000 scientists and engineers; 22,000 
skilled men and women in all. 

BUILDINGS: 21 plants and laboratories. 

WORK AREA: 861,000 square feet of engineering space; 
a total of 4,062,827. 

ACTIVITIES VITAL TO NATIONAL DEFENSE: Missiles
Navy Sparrow III and Army Hawk; Radar for the 
Air Force's B-58 and B-52; DEW line radar; tubes, 
transistors, counter-measures. 

REPUTATION: World-wide. 

RAYTHEON MANUFACTURING COMPANY 

Waltham 54, MassaChuse 1$ 
J Cl I , j ' 
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three wi nners or the t 956 Nobel 
Ptize in Physics for investigations 
on semiconductors and the invon
tlon of t he T ransistot, the tiny 
device which has created a now 
electt0nlc eta in communlc;ations. 

ll 11.0MPFN [Ill. Awarded Dudoll 
Medal by tho Physical Society or 
England for his original work on 
tlie tr1veling wave tube. This new 
amphrier makes i t Poulble for 
long di•la11CO mictowave high
ways to c&rry more telephone 
conversat ions and TV programs 
11mu1tanoously. 

H. r. DODGE. Awarded Showhart 
Medal by Amer1C<1n Society for 
Quality Control, for original con
tributions to the art or statistical 
Quality control-used by Western 
Electric in making millions of 
items or telephone eQulpment. 

WARREN A. MARRISON.Awarded 
the Tompion Gold Medal, Wor
shipful Company of Ctockmakors 
of tho City of London, for pioneer 
work on quartz crystal oscillators 
as preci11on standards ol time. 
This oontrol or electrrcal vibrations 
is used to send many voices ovct 
the same telephone l ine. 

H. T. FRIIS. A"'arded M edal of 
Honor, lnstiluto or Radio Engi
neers 4nd Valdemar Poulson Gold 
Modal, Danish Academy or Tech
nical Scionces for impQrtant "'ork 
In appl~hon of short and ultra
short r:ad10 waves. 

W. 0 . PFANN. Awarded the Mat
hoW$0n Oold Modal by tho Amer
ican Institute of Mining and 
Mo1allurg1cal Engineers tor d1.
covery of and p1onoorrno research 
In zone melting. This provides 
tho e•traordinary purity of silicon 
and germanium needod 1n tho 
manufacture or transistor•. 

AXEL G. JENSEN. David Sarnoff 
Gold Medal. Society of Motoon 
Picture and Television Engineers, 
for technical contflhutions to telG
vision. Hagemann Gold Modal for 
lnduwial Research. Royal Tech
nical Colleoo, Copenhagen. 

CLAUDE E. SHANNON. Awardoil 
tho Stuart Ballan11ne Medal hy 
tho Franklin ln5t1tuto for contrt· 
but1ons to a comprehenSJve theory 
of commun1ca1ton. This greatly 
Illuminates our understand1nQ of 
how commun1cat1ons systems 
handle information. It points to 
new ways to tmprove service. 

Partners and Pioneers in Progress 
On this page are some of the Bell 

Telephone Laboratories scientists and 
engineers who have been honored re
cently for outstanding achievement in 
the sciences that bear on telephony. 

We are proud of this fine recogni
tion of their work and the contribu
tions of the many other engineers and 
scientists who are helping to make 
telephone dreams come true. 

For always there have been dreams 
and high hopes in the teleP,hone busi
ness. Growth begets growth. Research 
reveals new vistas. The words of thirty 
years ago are even more true today. 
"T he future of the telephone holds 
forth the promise of a service growing 
always greater and better and of a 
progress the end of which no one can 
foresee." 

A considerable part of that proph
ecy has been fulfilled. But great as the 
progress has been, there is still greater 
progress to come. 

Never have there been so many op· 
portunities for wholly new develop· 
ments in telephone service and so 
much well-rounded research to put 
behind them. All that has been done 
is just the beginning. 

Wo'"'• lo•ofhw lo M•• p<0pl• , .. ,,hw ••• BELL TELEPHONE SYSTEM @ 

------------...;......-edoyGoogI<>. __ 
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in an instant -THE KILL 

·Twelve seconds ago, this hostile a ircraft come in range of a Navy interceptor. Ten seconds 
.. ago, a little block box took control of the Navy croft's weapons system. Four seconds ago, 

it unleashed o salvo of deadly rockets. Two seconds from now the intruder wlll explode 
' into a ball of fire. 

The little black box that takes credit for the kill is the Mark 16 airborne fire control com· 
puter designed to make split-second decisions in high-speed aerial warfare. Credit for the 

·black box goes to the Navy, to lenkurt and other cooperating manufacturers. Developed 
to. achieve a specific military objective, it is one of the unpublicized but highly important 
marvels of this electronic age. Everything else about it is clossified. 

But it can be said that lenkurt's facilities ore uniquely suited to undertaking "block box 
projects" for government and military agencies, for research, development, and precision 
production-of telecommunications equipment. 

· le~kurt equipment - carrier, microwave, and complete communications systems - is in 
round-the-clock use in many of our most vitol defense installations. To see how lenkurt may 

~elp on you' next f"Oje<t, <oll In you' lenkurt n>pn,.entotive o' w<it/~ 

Son Carlos, Colil. • Mexico, O.F. • Vancouver, a:C . 

.~ .... 

SIGNAL, JULY, 1957 

.---: 7 -- ---== - -. .G le 



1624 Eye Street, NW 
W aahington 6, D. C. 

Phone; EXeeutive 3-3033 

Editor 
W. J . BAIRD 

Ad~isory Editor 
ROLAND C. DAVIES 

Managing Editor 
JUDITH H. SHREVE 

Assistant Editor 
INEZ. M. MAZOLA 

Chapter News Editor 
JULIA B. GODFREY 

Auociate Editors 
CHARLES DeVORE 

GEORGE C. RUEHL, Jr. 
DR. HAROLD A. ZAHL 

Contributin1 Editors 

Army 
LT. COL. L. J. FISHKIH, Si9C. 

Navy 
CDJt. J, J. ZAMMIT, USN 

Air Force 
MAJ. JAMES H. MABRY, USAF 

Photo News 
FRANK SMITH 

Business Manaier 
BURNETT R. OLMSTED 

SICHAl is p11bliahed mont hly by the Armed 
F0<cu C..mmunlcations and Elect,,.nics At.ciation 
=t 1624 Eye St., N. W., Wathlng~n 6. D. C. 
••l•rwd u S.cond-dass matter at Port Office, 
W111t101191, D. c.. S.pttmber 6, 1946, under Act 
~ Mardi l , 1'79. Additional ef!try at laltlmore, 
.. arytud. 

~bocriptlon ratu: I yen 112 iauHl, $6.00. To 
~orttgn post offlcu. $6.50. All rights re,.r•ed. 

OJ>Yfiellt 1957 by Armed forcH Communlcations 
ud. llectTonics Aqociation. Reproduction In whole 
~L·1~,l!rt prohibited tllcept by petmiuion of tht f."" 1_,.. Prinhd In U.S.A. by Monumtfttal Prlnt
•1 Co, at lalti1t1ort, Md. The publisher a1111mt1 
no 

1
,..,.sibllity for Nlur11 of unsolicited manu· 

kf Ph Of art. wt.en 1tndlnr cllanse of addr-. ;IQ• llst the old and the ""' 1ddruses. a11d allow 
-ks for dellHry of fiut copy. 

i=iild 

Communications-Electronics-Photograplty 
Journal of the Armed Forces Communications and Electronics Association 

VOLUME XI JULY· 1957 NUMBER 11 

CONTENTS 
Features 

AFCEA Motional Convention Highlights . ...... ... ...... . 
The Editor 

30 Yean in Electronics - -- -······--·-······---···-···············-·················--··--·······-·
RAdm. Dwisht M. A gnew, USN ( Ret.) 

Stainfay To The Stan -··············-·· ············--·--·-···········--········· ···-·- ··-·-··· .. 
Donald C. PDWer 

Scientific Research and Modem Technology --···- ... ... . 
RAdm. Rawson. Benn.ell, USN 

Defente Research a nd Engineering ·············· ··-·· ··-·· -··- ...... . 
James M . Bridges 

9 

17 

20 

25 

28 

Photoprogteas .... . . ....... ........ ................... - ........ ....... ..... ······ ·····-········- ······· 36 
Frank Smith 

The Trend of Facsimile in Military Communications .......... ··-· .... · -········ · . .... . . 
A.G. Cooley 

Single Sideband Receivers -·-··-· ··---······· ··---·-··· · .•...... ····--··------ ···-·· 
H. F. Comfort 

A Fully Automatic Teletypewriter Diatrib11tion Syltem 
Richard C. Stiles and Leith I oh11Jton 

DEPART ME HTS 

Signolgram 

Association Affairs -·······-··············· · -··· ..................................... ·--·····-·······-······· 
AFC EA Group Members Directory ....... ................................. · - · ···-·· · ........... ·- .• 

AFC EA Chapters and Chapter Officers Directory •.........•....•.. ···· ·······-····· --· ·· ..... . . 

Chapter M"ews ·····-·······---- ·-·-····---·-·----··············· - --····--·--·-··---··· 

Items of Interest ···-· - -········--·-----··--··--···· ····-·-··········-·-···-··----····· 

Personnel Clearing House - ·· ·· ····---·····---·---······ ··· ·--------······-··-···· ···- . 

Mew Products ....... . . •.. .... ·······-··----·-···--··· · ·-·--····-- ·--·-· ··············-··· ·····-

Booltt ... ....... .. -----·-···· .. -·-···-· - .. ··-·-··-·--·-··--····· -·-·--· · ··---··· .. · · ·····--·-· ·· ··-·· . 
Index to Advertisers ...... -··· 

42 

47 

52 

33 

58 
60 
62 
64 

71 

74 

78 

83 

84 

Appearing in the Augw& ianie: The conf1ention aympoeium on 
Scatter Propagation by R.4.tlm. ]01eph N. Wenger and repreaenta· 
l.it1e1 from the Army, Navy and Air Force. 

Cover 
StCNAL' s cover picture is the Army's new "Hawk" guided missile, a grace

ful 16-foot long missile only 14 inches in di.ameter. It is designed to help guard 
agairut enemy sneak attacks at all altitudes, and al distances far enough aruay 
to protect defended areas. 

The Hawk's radars can detect and track the low flyers in the blind zone of 
convem.ional radars and can be used at fi:ted installations and by fast moving 
combat troops. Raytheon Manufacturing Company is the prime contractor. 

Authors are entirely responsible for opinions ezpressed in articles appearing in 
AFCEA publicaJions, and these opinions are not to be con.strued as offidal. or reflect· 
ing the vietas of the Armed Forcu Communications and Electronics Association. 



Electronics & 
Communications 
Engineers: 

Sixty-foot par1boloid1l-ttflector antenna, typje1I of those 

lttltd lftd op41'1hd by PACE for lh1coln llbor1tory, M.l.T. 

PAGE HAS DESIGNED AND CONSTRUCTED 

9 , 0 0 0 M I l E S of scatter 
communication circuits since 1951 

4 

Page has worked with Lincoln Laboratory, M. I. T., the National Bureau of Standards, and 
the Western Electric: Company in the development, or installation and operation, of 10,000 
additional miles of scatter communications circuits. Current contracts call for 7,800 miles 
of new circuits. A pioneer effort unmatched by any other organization. 

ATTENTION COMMUNICATIONS ENGINEERS: 
We offer a sincere apology for a typographical error in a recent advertisement in SIGNAL! 

Engineering accuracy necessitates this correction. 
The copy read "current contracts call for 78,000 miles of new circuits." Obviously, this 
should be 7,800 miles. 
Science fiction in electronics often turns out to be fact! Probably a few years from now, when 
thir organi11tation's services on scatter communication circuitr have progreued farther, we 
will smile about this error because our headline might then easily read, "PAGE has designed 
and construc:ted 78,000 MILES of scatter communic:ation circuits since 1951." But for the 
sake of accuracy, of course, we must correct the figure. And to help you identify our 
original message the complete two-page ad is repeated. We hope you will find it interesting. 

SIGNAL. JULY. 1957 



Mip-gain corner-rtfltclor 1nltnn1, desigud, lnslllltd •~d lttt-operaltd by PACE for Wutun Electric Compuy, VRdtr lVbcOlllTlcl for OEW-U11t project. 

PAGE Communications Engineers, 
Inc. cordially invitE'S ~·ou to Yisit 
our organization whenever you are 
in the Nation's Capital. Our work 
is internationally known and of in
creasing interest and significance. 
During the past seven years as 
pioneers in the design, construc
tion, testing and operation of scat
ter and other advanced radio com
munications systems, PAGE has 
played responsible and challenging 
r?les in the building of multi-mil
lion dollar telecommunications net
\torks. 

Write for further det•il1 to: 

Mr. J. P. G•inH 

or phone EX 3-1523 

Members of our organization are 
working closely with representa
tives of the U. S. and foreign gov
ernments and industries in the de
velopment of such systems. Chal
lenging assignments take our engi
neers to many corners of the globe. 

Due to the increased demand for 
PAGE-designed, installed, tested 
and operated systems, we now offer 
a few exceptionally interesting 
positions in our Washington, D. C. 
office as well as OYerseas. 

Engineers who elect to locate in 
the Washington, D. C. area will 
find it offers outstanding educa
tional, cultural and recreational 
facilities. As a center of Govern
men t-sponored engineering and re
search laboratories, it is particu
larly attractive to the engineer in
tent upon pursuing advanced 
studies. Urban and suburban hous
ing is r eadily available in all price 
ranges and easily accessible to 
PAGE 's main offices in the hP.art 
of downtown Washington. 

PAGE COMMUNICATIONS ENGINEERS, INC. 
710 FOURTEENTH STREET N.W., WASHINGTON 5, D. C. 

1''"clt Offices: S.altl•, Mlftlll, P. I., Oxfordlllllrt, £"1l1Rd. Affilillu: Rixon Eltctronln, '"'" P111, Crtuh:, Slttl & Waldschmltt, Inc. 

SIGNAL, JULY, 1957 5 
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PROVEN· on the assembly line! 

"PIG-TAILOR",* .. 
For PREPARATION of axial lead components 

"PIG-TAILORING" 
• • • • o rnolutionary new mechanical process for higher 
production at lower costs. Fastest PREPARATION and ASSEMBLY 
of Resistors, Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES. 

The "PIG-TAILOR'' plus "SPIN-PIN"-accurately 

MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 

and shapes-3 minute set-up-No accessories

Foot operated-1 hour training time. 

PIG-TAILORING provides: 

I Uniform componenl pos1lion, 
2 Uniform marking exposure 
3 Miniaturozotion spacing control. 
' · ··s" leods for terminals. 
S. "U" leads for printctd circuits 
6. Individual cut ond bend lengths. 
7. Seirer time rote anolysis 

PIG-TAILORING eliminates: 

1 D1a9oriol cullenl 
2 Long nose pliers! 
3 Operolor 1udgmentl 
4 90% operoror troining l1mel 
5 Broken components! 
6 Broken leods! 
7 Short circu11~ from cl1pp1ng'I 

FOR 
ASSEMBLY 

8. Ooser cost control. 
. 9. Invaluable labor saving. 
10. Immediate cost recovery. 

8. 65Y. choss1s hondling! 
9 . Excessive lead tautneul 

lO. Haphazard ossembly methods! 
"SPIN-PIN" * ~lose-up views D!.~!Jftol T.... illustrate fast ~, ... ,._, 

• PATINT 
PEND I NO 

6 

tailored-lead wire to temU1111o 

Write for illustrated, descriptive text on S'PIG-T A.I LORING" to Dept. S·7P 

BRUNO-NEW YORK INDUSTRIES CORPORATION · 
DESIGNERS AND MANUFAC T U R E•S or ELECTRONI C EOUlf'MfNI 

460 WEST J4th STREET • NEW YORK 1 . N . Y . , 

SIGNAL. JULY, t!SI 
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KEEPING INSTRUMENTATION 
A" STEP AHEAD OF SPEED 

AVIONICS IN ACTION AT BURROUGHS: 

FROM RESEARCH AND DEVELOPMENT 
TO PR.ECISION MASS PRODUCTION 

Today's dramatic new developments in aircraft per· 

formonce demand equally dramatic new developments 

in Oight instrumentation. And Burroughs is assuming 
ever greater responsibilities in this field through its 

work in the brond·new science of avionics. 

Examples? Post experience in moss production of such 

instruments os altimeters, accelerometers ond gyros. 

Plus, of course, extensive reseorch and development 
in totally new concepts of Oight instrumentation. And 

in all these enterprises, reliability consistently keynotes 
our performance. 

We hove, too, the capabilities and facilities for further 

research and development in this fast.moving field. 

And in oil areas of our proved responsibility and 

competence-not only instrumentation but control sys· 

terns, electronic computation, communications, data 

processing and others-we stand ready to see de· 
fense contracts all the way through. Yes, from pre

liminary research to installation and field service. 

Write, coll or wire Burroughs Corporotion, Defense 

Contracts Orgonizotion, Detroit 32, Michigan. Or 
Burroughs Defense District Offkes1 Paoli, Po. • Dayton, 

Ohio, 3898 Linden Ave. • Encino, Calif., 17071 Ventura 

Blvd. • Washington, D.C., 1739 "H" St. N.W. 

BURROUGHS f }} 
THE FOREMOST NAME IN COMPUTATION 



NEW IRC rLuoRoPLY LAMINATE 

EXCllllNT ILICTllCAL PROnlTIES 
-High surface ond volume re1lttlvitie1, 
high d ielectric strength ond good 
high frequency characterhtics. 

1urn101 AIC IESISTANCE-Arc 
reelttaMe of more !hon 360 sec. makes 
P:lUOROPLY superior In high voltage and 
high humidity appUcatlor!s. 

I 

ZEIO WATll AISOl'110N
FlUOROl'lY"s spedal fluorocarbon plastic 
baM eliminate• the problems of waler 
ab-pllon and humidity wrface leakage. 

Now elect.ronic cfoi;igners can forgut about the performanoe 
limitations that have restricted the use of foil-clad plastic 
laminates under severe temperature, moisl~re and elec
trical conditions. 

In FLUOROPLY Laminate Type F, IRC has succeeded in 
bonding copper foil to a plai;t.ic base with superior irum
lt1t ing qualities and unsurpassed resistance to heat and 
moisture. This base, a special fluorocarbon plastic, offers a 
combination of properties not found in any other laminate. 
Because it absorbs no water, it also solves the problem of 
humidity and surface leakage. FLUOROPL Y offers all this 
at a low cost for the advantages provided. 

FLUOROPL Y is now available in 12" x 12" sheets with 
copper on one or both sides. Standard thicknesses are 
.031" to Ys" for the base, 1, 2, 3, 5 and 7 oz. for copper 
foil. Special thicknesses can be supplied. Write today 
for complete details. 

Insulated Compoalllool Resistors • 
Deposited Carbon Predslor• • 
Power Retblon • Voltmeter Multi· 
plier& • Ultra HF and HI· Voltage 
Resbton • Attenuators 

~-dt,~Sar 
low Wattage Wire Wounds • 
Resistance Strips and Olia • 
Selenium Recttflen and Diode• • 
Hermetic S.allng Termlnals • lnsu· 
lated Choke• • Pred&lon Wire 
W ovnd1 • Potenllometet1 

SEND FOR TECHNICAL DATA BULLETIN 

INTERNATIONAL RESISTANCE co., Dept. 644,441 N. Bra.cl St •• Phile. 8, Pe. /11Conodo: lntemetionel ResiatenceCo .• Ltd .. Taromo, u~-

8 SIGNAL. JULY, 1'57 
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editorial 
The 1957 AFCEA National Con· 

vention lived up to its advance billing 
as the largest and most spectacular 
show yet conceived by the Associa
tion. With eight months of pre-con· 
l'ention coverage in SIGNAL, coupled 
with pre-advertising and a superior 
job of selling by William C. Copp 
and Associates. the Convention set 
a new record with 150 exhibits and 
attendance of over 3100. Consider· 
ing that the AFCEA Convention is a 
"closed show," this performance is 
truly par excellence. From the Asso
ciation viewpoint. the show must be 
called a hit. Included in the attend· 
ance fi gure were foremost industrial
ists and executives, top-Right military 
leaders from all services, govern
mental officials, educators, scientists, 
management experts, university stu
dents and many other distinguished 
representatives from other areas of 
our national society such as procure
ment and contracting agencies of 
Government. This type of represen
tation meant much to the exhibitors 
and provided contacts of value. 

National headquarters recognizes 
that a success of a convention depends 
on many factors and principally upon 
~e efficient execution of sound plan· 
ning and long hours of hard work. 
On behal£ of the Convention Presi
dent, Percy G. Black, and the AFCEA 
membership, the Association wishes 
lo express its appreciation to Admiral 
Joseph R. Redman, Convention chair
man, and the various members of his 
c~mrnittee whose sterling contribu
tions left nothing to be desired. Those 
lo whom special recognition is due 
are: Social Committee-John Gil
bute; Publicity-Roland Davies; 
1'echnical Sessions-Francis Engel ; 
Transportation & Tours-George 
~heets, and Ladies Activities-Mrs. 

ranees Engel. 

Contiention T omtma•ter 
The Association is especially in-
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AFCEA NATIONAL 

CONVENTION HIGHLIGHTS 

debted to Mr. George W. Bailey for 
bis contribution as the convention 
toastmaster. Mr. Bailey, in his own 
refreshing style, filled this position 
with ease and perfection. 

The convention was honored in 
having student representation from 
colleges and universities in and 
around the Washington area and 
from Boston, Mass. Of particular 
significance Was a large represents· 
tion of students from the highest 
military college, the Industrial Col
lege of the Armed Forces, Fort Leslie 
J. McNair, Washington, D. C. These 
students included representatives from 
the Army, Navy, Air Force, Marine 
Corps and the civilian agencies of 
Government. Following the gradua· 
tion from the Industrial College last 
month, many of these students have 
been assigned to key positions in 
the fields of production, procurement 
and contracting in the Nation's 
Cai:iital. 

Last, but not least, hats are off to 
Colonel Olmsted, Mrs. Godfrey, Mr. 
Martins and the representatives of 
the administrative and editorial staff 
of National Headquarters for their 
long hours of work before and dur· 
ing the convention. Along with the 
personnel of Mr. Copp's staff, thev 
served untiringly to make the 1957 
show the success it was. 

Ladie1 ActirJitie• 
Under the capable direction of 

Mrs. Frances C. Engel, Chairman 
of the Ladies Committee for the 
AFCEA Washington, D. C., conven
tion, the visiting ladies to the Nation's 
Capital enjoyed a program of enter
tainment that will be long remem. 
bered. The sincere complimt>ots 
which were received from man) of 
the ladies attending the convel\tion 
is an indication of the excellent 
planning by Mrs. Engel and hel' com
mittee. 

Approximately 54 ladies registered 

from locales outside o{ the Washing· 
ton, D. C. area and were joined by 
an equal number from the District. 

Before the opening breakfast at 
the Sheraton-Park Hotel and a brief
ing o{ events by Mrs. Engel and Mrs. 
Redman, Mesdames Saddler, Clark 
and Finlay acting as hostesses per
formed a fabulous ''get-acquainted" 
service. Following a review of plans 
for ladies activities, the group de· 
parted for Fort McNair where they 
were received at the home of Mrs. 
James D. O'Connell. After a social 
hour at Mrs. O'Connell's, approxi· 
mately 100 ladies attended a luncheon 
at the Fort McNair Club where they 
were entertained by the talented 
singer, Sylvia Merrill, and her ac· 
companist, Mrs. Rucker. Other ac
tivities which highlighted the ladies~ 
program consisted of a tour of 
Georgetown and its historic homes 
under the direction of Mrs. Percy 
Bia.ck; a visit to the National Capitol 
conducted by Mn. Finley, and a visit 
to the National Callery of Art which 
was arranged and conducted by Mrs. 
Wenger. 

The ladies convention committee 
was most appreciative for the cigar
ettes which were furnished at the 
social events by the Philip Morris 
Company. Also, a vote of thanks is 
due Mrs. Jacocks for having arranged 
for special favors which were pre• 
sented by Julius Garfinckel & Co., 
Frank R. JellefJ Co., the Chesapeake 
& Potomac Telephone Co. and the 
First Federal Savings and Loan As· 
sociation. 

National Headquarters of AFCEA 
is profoundly thankful and apprecia· 
tive to Mrs. Engel for her unselfish 
devotion to a difficult task hut one 
which, we understand, she enjoyed 
no end. The following is a list of 
members of the ladies committee: 
Mesdames Engel (chairman), Black 
Clark, Finlay, Finley, Jacocks, O'Con: 
nell, Redman, Saddler, Wenger. 
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I 
Welcome 

Rear Admiral Frederick Furth, a native of 
Seattle, Washington, received his appointment to 
the U. S. Naval Academy, Annapolis, Md., in 
1920. Following graduation from the Academy, 
he served as a junior officer aboard the battle
ship, USS Mississippi. In 1926 he reported for 
duty aboard the USS Sacramento and, while at
tached to that vessel, participated in the Yangtze 
Campaign and in the armed landing at Canton, 
China. He served consecutively on the USS 
Smith Thompson, USS Chase and USS Dent, 
units of Destroyers, Battle Force, U.S. Fleet, un
til May 1930. 

In that year, Admiral Furth proceeded to An
napolis for postgraduate instruction in Commu
nication Engineering, following which he con
tinued instruction at Yale University, New Ha
ven, Conn., where he received his Master of Sci
ence degree in June 1932. 

He was then assigned to the USS Tennessee as 
Radio Officer, and in June 1933 became Division 
Radio Officer on the staff of Commander Battle
~hip Division Three. He served in this capacity 
for two years, when he was ordered to duty in 
the Office of Chief of Naval Operations, Wash
ington, D. C. In 1937 and '38, he became Com
munication Officer on the staff of the Com
mander, Battle Force, and later was on the staff 
of the Commander in Chief, U. S. Fleet. 

Between 1940 and 1945 Admiral Furth served 
in the Office of the Chief of Naval Operations. 
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Frederick R. Furth, Rear Admiral, USN (Ret.) 
Director, Research and Development 
International Telephone & Telegraph , Corp. 
National President, AFCEA 

Aboard 
He was one of the two Navy members of the 
U. S. Radar Mission to the United Kingdom. 
For his wartime contributions to the develop
ment of radio, radar, sonar, and other electronic 
equipment, he received the Legion of Merit. He 
was promoted to the rank of Rear Admiral on 
July 1, 1953, while serving as Assistant Chief of 
the Bureau of Ships for Electronics. 

As Chief of Naval Research in 1954 and '55, 
Admiral Furth directed the expansion and use of 
new techniques in the Navy's continuing support 
of upper atmosphere research, a program that 
has permitted the Navy to move ahead rapidly 
with the technical portion of the earth-satellite 
program. Upon his retirement in 1956, he joined 
the International Telephone and Telegraph Cor
poration as Vice President, Research and Devel
opment of its Farnsworth Electronics Co. di
vision, and is presently the Director of Research 
and Development for I. T. & T. in New York City. 
Admiral Furth is a member of the American 
Society of Naval Engineers (President, 1955); 
Society of Naval Architects and Marine Engi· 
neers; Associate Fellow of the Institute of Aero
nautical Sciences; Fellow, American Association 
for the Advancement of Science; Scientific Re
search Society of America; Naval Order of the 
United States; Senior Member of the Institute 
of Radio Engineers and is now President of the 
Armed Forces Communications and Electronics 
Association. AFCEA extends its new Skipper a 
hearty "welcome aboard." 

Google 
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PRESENTATION 

Northeastern University 

receives· 

Chapter of the Year Award 

·' I 

The announcement and presentation of the tenth annual Armed Forces Communications and Electronics Association Cbai>
ter of the Year award was made during the oonvention at the annual banquet, Tuesday, May 21, 1957. 

The recipient of this coveted award was the student chapter of Northeastern University. This was the 6.rst ti.me that a 
student chapter has gained this recognition in competition with the other chapters of the Assooiatfon. In presenting the aWll!d 
to Cadet Wilfred J. Picard, Jr., president of the Northeastern University student chapter., National President, Percy G. Black 
said: "It is with tremendous pride that I make this ptesentarion to the Northeastern University Student Chapter as the outst.and· 
ing AFCEA chapter for 1956-57. Their enthusiasm and activities have earned for them this national recognition of accom
plishment. Many of you in the audience this evening have become acquainted with the outstanding representatives present from , 
Northeastern University. I am sure that all of you would like to join with me in applauding the "Chapter of the Year." 

Addre., to the Vnit1er•ity and College Studenl• at the Student Sympo•ium 

Major General 

GENERAL }AMES D. O'CONNELL, 
Chief Signal Officer of the United 
States Army, speaking to the assem
bled students from the colleges and 
universities in the Washington, D. C. 
area and the student representatives 
from Northeastern University, Bos
ton, Mass., at the annual convention, 
outlined tne aims and objectives of 
the AFCEA. He also stressed the 
mutual benefits accruing to industry 
and military members through their 
affiliation with the Association. Gen· 
eral O'Connell went on to say that 
"this relationship between industry 
and the military has come a long 
way since World War I. Actually, it 
was immediately following World 
War I that the full meaning and im· 
portance of the civilian-military team 
concept became a recognized must in 
preparedness planning and for the 
strengthening of our national se
curity. 

"Today, we cannot overlook the 
importance of training more students 
in engineering and mathematics. 
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By 
Jame• D. O'Connell, ChU?/ Signal Officer, VSA 

There is a definite responsibility on 
the part of our citizens to encourage 
young men to pursue scientific 
courses in our high schools and col
leges. One of the projects presently 
being studied by AFCEA is the de
velopment ol ways and means to 
encourage and attract more students 
into these courses. Concurrent with 
this project is a study directed to· 
ward the creation of educational guid
ance criteria for high schools so that 
they will recognize the shortage of 
trained young men in the scientific 
fields and will do something about it. 

"On the military side, we in the 
Signal Corps, are proud of the oppor· 
tunity which we offer to college grad
uates with BS degrees joining the 
military service. We afford them the 
opportunity to pursue an educational 
program for advanced degrees in en
gineering and other sciences. The 
military spends time and money on 
this challenging project and the re
sults are a source of considerable 
satisfaction. If we are to have com· 

petent and ttained manpower 1'<l 

necessary for our future security, wt 
must set our sights not only on keep
ing pace with the U.S.S.R. but on 
exceeding their increased pro~ 
in the development of scienti6call~ 
educated and academicaUy trained 
youth. To fall behind the Soviet 
Union and their program for world 
dominance in this field would create 
a serious situation for the U. S. 

"I wish to congratulate all the 
students attending this conferenQl and 
the panel discussion group, com
posed of representatives from North· 
eastern University. Northeastern Uni· 
versity is indeed worthy of the hi~h
est commendation for the enthusiasm 
and interest which they have di~· 
played during the past several years 
in connection with the ROTC activi· 
ties in communications. electroni~ 
and photography. We, in the Army 
Signal Corps, are proud of the caliber 
of graduates which we are receiving 
from Northeastem~they make ex· 
cellent officers." 

SIGNAL, JULY, 1957 



Joining the military ranlu at reveille near the turn 
of the century, a 11c>n, later named Percy G., reported 
for duty to the late Maj. Gen. William M. Black, 
Chief of Engineen, World War I. Petty began hi.a 
soldiering career after receiving hia B.S. de...- from 
the U. S. Military Academy In 1917, followed by die
linguiahed eenice Jn position• of great reeponeibillty 
daring two World War&. After redrement, he joined 
the AutomatJc Electric Company, Waahinston, D. C., 
and for the paat eleven yeal'9 baa .erved as Aeeiatant 
Vice President. 

Among hie a:nany deeorationa, Colonel Black re
ee.ived the Silver Star, Lesion of Merit, Bronze Star, 
Purple Heart, and the Officer's Cro88 of the Order of 
Polonia Reatltuta. Daring World War I he served 
with the 76th Field Artlllery, 3rd lnfantry Division, 
partJcipating In 5 major combat operations in Franee, 
Later, military duty carried him to foreign aesign· 
meata in Hawaii, Germany, Japan, and China. Of 
note is Colonel Black's auignment a a the A111istant 
and Acting Military Auache for the U. S. Embauy, in 
Berlin, Germany, from 1937 10 1940. In thla capachy 
he WH in cloee conract with the European political, 
military and economic eitoatJon, traveling extensively 
throughout Germany and viahing nine European 
coanlrie11. Hie reporte on the German military and 
eeonomic preparation of war and hie ob1ervatlon11 or 
1even German re1imentt and the Cerman 3rd Corps' 
invaalon of Poland are hietorical Intelligence. He re
turned to the U. S. in 1940 lo pre1ent a 1eriee of lec
tara on the German campalp In Poland at the 
Army War College, Command and Ge.neral Staff' Cot. 
lqe, and .arioa1 camps In the EHtern U. S. 

After duty aa G-2 for an Annored Force, Colonel 
Black was a1111l1ned to the Intelligence Dlvialon, War 
Department General Stafl', whett be pioneered in the 
•hldy o( psychological warfare and or1anlzed the Psy. 
cholo1ical Warfare Section of the lntelllgence Divi
tlon; initiated the or1anhcatlon of the combat prop•· 
ganda company; eapervi11ed studies by Dn. Gutherie 
and Claude Robinson to devi1e a method of public 
ophiion l"t't1eareb to determine the factors affecting 
the morale of troope; or1anlzed the Jeopolitical sec· 
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Percy G. Black, Colonel, USA (Ret.) 
Assistant Vice President 
Automatic Electric Company 
Past National President. AFCEA 

tion of the lntelli1ence Dlvi.!ion W.D.G.S.; and ini
tiated eetablitbment of a Joint Peycholo1ical War£are 
Committee of the Joint Chiefs or Stafl'. 

The preparation or the lntelli1ence pJan for the in· 
vuion of French Morocco (1942-43) WH made by 
Colonel Black and it wa• du:ring the landinJ opera
tiona that radio WH uaed for combat propa1anda for 
the fint time. Re panlcipated in the landing at 
Fedala Beach near Casablanca. 

In April 1943, Colonel Black was auf«ncd as A. C. 
of S., G-2 European Theater on General Andrew•' 
Staff', and was later tran&fenoed to the Intelligence 
DMalon, Chief of Staff' Supreme Allied ColllDlander 
(COSSAC), which prepared the plant for the inva· 
sion of Europe. April, 1944, found Percy reaeaiped 
to the office of the A. C. of S., G-2 War Department 
General Staff', where he served H Chief German Spe
cia1ist and Chief Weetern European Specialitt. After 
a colorful, prominent military career, Colone] Black 
retired from active duty In 1946. Alway1 livin1 hie 
Alma Mater's motto of "Duty, Honor, Country," he 
eetabll1bed a dlstin«ulthed miUtary rewrd which 
elands as a cballen1e for the officer of tomorrow. 

Along with hi11 bu1y days at tbe Auromatlc Electric 
Company, Colonel Black enjoys hie affiliation with 
the Army Ordnance Aa1oclation, Ateoclation of the 
United State11 Army, Army and Navy Club, 1925 F 
Street Club and the Chevy Chase CJob. 

For the past year the Armed Forcea ColllDlunica
tioll8 and Electronlu Aetociauon ba1 been indeed 
fonanate to have bad the honor of Colonel Black to 
serve as its NatJonal Preeident. He became actl•e in 
AFCEA afl'alre in 1948 and hae held the poeitiona of 
Pro«ram Chairman, Wa1hlnston Chapler, President 
of Wa1hinston Chapter, Chaimian National Conven· 
lion, and member or the National Executive Com
mittee and Board of Directon. Colonel Black'e out· 
etandin1 background and capablllty along with bis 
wonderful 11enae of hamor and enthusiasm are the 
characteri1tlc1 that have helped our Aasodation to 
progre11t1, along the tnllhary and civillan linea. SJG
NAL ealutee oar past AFCEA National President who 
bH 1erved ua ao very we ll. Bien fail, Percy. 
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CONSTITUTIONAL CHANGE REFLECTS EDUCATIONAL PROGRA..ltl 
Colonel Percy G. Black, speaking on the importance of a student educational program, said: "The question of ;.tu. 

dent education goes far beyond the ROTC chapters or the student chapters or the affiliated chapters. It is my convictio 
that the grass roots of this problem begin at the junior high school level. Here is where we must concentrate our effo 
The n-,;ponsibility for this educational program rests solely and squarely on the shoulders of our chapters. The stude 
eciucational program is one of the most important responsibilities which we, as an Association, have ever undertaken. 
strongly recommend that each chapter president get in touc\.i with the Board of Education in his community to see "·h 
can be done in the high school and junior high school to stimulate interest among the students in taking courses "·hi 
will enahle them to pursue scientific and engineering course3. This is essential in order to bridge the gap which 
alreaciy wiciened too greatly if we are to preserve our national heritage." 

In furtherance of this educational program, the following addition to the second paragraph of the preamble oft 
constitution of the Armed Forces Communications and Electronics Association was made at the Eleventh ll'ational C 
vention to read (addition underscored): 

"The Associalion endeavors to maintain and improve the cooperation between 
the Armed Forces and industry in, communications, and in the design, produ.ction, 
maintenance and operation of communication, electronic and photographic equipmenl 
in time of peace as well as in time of war, and, in addition endeavors to foster appro. 
priale measures towards the devdopment o/QJe~~rvoirs of scientists and engi· 
ru:ers in the United States of America." 

C.ONVENTIOJ\J PHOTOS 

Choptor ropresentolivos ol the Chapt"r Presidenh· conforeneo were: 
Ari1ono, Allontd, Baltimore. Boston, Chieogo, Dayton Wright, Fort Mon"!'loulh , Gulf Coos+, KaMos City. luinqlon, New Yor\ Nori~ 
Un•v••sily Or4nge, Pflilodelphio, Pittsburqh, Romn-Utieo, Son Francisco Scott-St. Louis , South C<1rolin11, South•rn C•l!forni•, Sovtllftl ei;i... 

11edicut and Woshinqlon 
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USMA Recent Greduetu-Newly Commissioned 2d Lts., Signel Corps, USA. 

Col. Bleck prHents AFCEA award to Cadet 
J. H. Vickers for highest rating in Electrical 

Engineering. 

H. Harriss Robinson (Motorola) presents 
AFCEA award to Midshipmen F. R. Heney 

for highest awud in Electronics. 
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Left to Right 

Front Row 5. Caldwell, R. G. 
1. Ketchum, R. E. 6. Walton, C. A. 
2. McDonald, T. B. 7. Gross, F. W. 
3. Marrella, L. S. 8. Stein, M. K. 
4. Bullotta, A. L. 9. McDaniel, J. L. 

2d Row 
1. Elder, J. F. 
2. Fox, B. P. 
3. Martin, R. F. 

5. Mclaughlin, J. 0. 
6. Smith, D. L. 
7. Wilhelm, E. A. 
8. Bone, A. N. 

4. Wright, W. K. 9. Schumacher, H. ). 

3d Row 5. Adcock, T. G. 
1. Stackhouse, D. R. 6. Buckner, D. A. 
2. McEvoy, L. D. 
3. Langworthy, R. A. 
4. Chittick, P. J. 

7. Reget, G. R. 
8. Roebuck, T. W. 
9. McCullum, C. 

Back Row 5. Jenkins, J. R. 
1. Tobin, K. D. 6. Salzman, J. D. 
2. Albright, A. F. 7. Erickson, 0. J. 
3. Howes, R. H. 8. Head, B. F. 
4. Pearson, T. J. 9. Bowes, D. J. 

10. Kidd, W. E. 
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30 Years in Electronics 

by RAdm. Owit ht M. A1new, USN { Ret .J 

JUNE 6, 1957. CREI CELEBRATES ITS 30TH ! 
Thirty years in the Electronics field should merit a 

:orporation the tit le of being a Pioneer. On June l , 
. 927, Capitol Radio Engineering Institute was incor
>orated. When one considers that CREI's life-span is 
:ontemporaneous with the early days of the vacuum tube 
IS well as that of commercial broadcasting, the title of 
'Pioneer" appears amply deserved. 

During the past thirty years CREI, here in the Nation's 
~apita~ has allained the reputation of being one of the 
,eading educational institutions in the electronics field. 
~REI has maintained this position by constantly shapin.~ 
its courses to the ever-changing applications of the 
various basic but inter-related electronic techniques. 

The story of Capitol Radio Engineering Institute can 
not be told without mentioning its founder and president, 
Mr. E. H. Rietzke. Mr. Rietzke developed the first 
"l'acuum tube course" for the Navy's Advanced Radio 
MateYiel School at Bellvue here in Washington. Dt•ring 
rhe. first three years of that school's existence he was its 
Chief Instructor. At the time, Mr. Rietzke was a Chief 
Radioman in the Navy. 

Realizing that there was no comparable course avail
able lo industry, he decided in 1926 to write and market 
such a course. This he did, incorporating in 1927. As he 
says, " I started with $250 and a prayer." Today he 
heads one of the leading electronics educational institutes 
in the country. 

To provide some idea of the magnitude of CREI's 
effort, the residence school body numbers over 500 stu· 
dents, while its correspondence school enrollment in
cludes over 14,000 active students. Forty-eight States 
and the Territory of Hawaii are represented in the resi· 
dent school's student body. In addition, the following 
foreign nations are represented in the student body: 
A~s~ralia, Canada, China, Colombia, Costa Rica, Do· 
mi~tcan Republic, Estonia, Greece, Hong Kong, Indo
nesia, Iran, Italy, Lebanon, Pakistan, Philippines, Poland, 
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Spain, Switzerland, Thailand, Turkey, Venezuela, and 
Yugoslavia. Foreign representation in the correspondence 
division is even more diversified . 

On June 6, 1957, CREr celebrated its birthday with· 
a 30th Anniversary Banquet at the Mayflower Hot~I. 
Mr. Everett Corey, Registrar of the Institute, was the 
master of ceremonies. The Institute's president, Mr. 
Rietzke, gave his views on "The First Thirty Years a re 
the Hardest." Other speakers included Mr. George Bailey, 
Executive Secretary of the Institute of Radio Engineers, 
present director and former president of AFCEA, and 
Dr. Henry Armsby, Chief for Engineering Education 
of t he U. S. Office of Education, Washington, D. C. 

Other distinguished guests included The Honorable 
Olin E. Teague, Representative from the 6th Congres
sional District of Texas; Captain Gordon Caswell, U.S.N., 
representing Admiral H. C. Bruton, Director of Naval 
Communications ; Mr. Edward E. Booher, Executive Vice 
President, McGraw-Hill of New York; Mr. Thomas E. 
Whinerey, Vice President Riggs National Bank; Colonel 
Burnett Olmsted, AFCEA, and Colonel W. ]. "Sparky" 
Baird, AFCEA, editor of SIGNAL Magazine; Mr. Sol 
Taishoff, President of Broadcasting Pubs. Inc.; Mr. 
Rome D. Leandri, Chief Vocational Rehabilitation and 
Education Division and Mr. James Argyropoulos, Chief, 
Benefits and Facilities Section, both of Veterans Benefits 
Office; Mr. Boise L. Bristor, Secretary, Veterans Advisory 
Committee D. C. Board of Education, and Mr. Paul A. 
Snearling, Administrative Assistant to Deputy' Superin· 
tendent, D. C. Public Schools. 

The Board of Directors, the Institute's executive officers 
and their staff and the faculties of both the residence and 
the home study divisions attended. The student body was 
represented by Mr. Kenneth F. Haddox, student body 
president. 

Happy Birthday, CREI. May the next thirtr be equally 
successful. 
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Rear Admiral Albert Girard Mumma, U.S.N. 
Chief, Bureau of Ships 

"Your de(en11e dollar today is buying national 
security In term.1 or ~ded missiles, nuclear power, 
and electronlca devlcee that could scarcely be 
imacined a (ew years ago. The traditional teamwork 
between America's industry and military ia 
once again opening the doors to the (uture." 

av co Crosle~ 
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tense and industrial products 
'a.S.-1-and lnduatrlal produci.combinc thci1C'ic-ntiflc 

d tnclntc.'rin1 aldlla, and produrlion facilitiC'I o r tbr<'C 
dlvlatona of Avco: Cro.ley; l..)lcomlng; R~•arch and 

'anced Devclopmenl-10 produce power plani., el~ 
airframe 1tructure1, mlallC'I, and proci.ton parta. 

Will today's 

defense dollars 

carry man into 

new worlds tomorrow? 

Man has learned-when confronted with things 
too vast for ordinary comprehension-to stand off and 
survey them at a distance. This year, finally, man 
will view his entire world in a new perspective-as his 
newly launched satellite circles earth and reports 
to man through the miracle of modern commuoications. 

Today's defense needs are bringing science's best minds 
to grips with the problems of outerspace 
communications. Avco-Crosley salutes these trail 
blazers of a new dimension. 

Avco-Crosley's own advanced programs in com
munications and radar already embody much of the 
knowledge demanded for man's next great undertaking: 
to hurl his thoughts, his voice, and even himself far 
into the unknown realms of outer galaxies. 

As A vco-CrosJey sees it, today's great research and 
development expenditures gain us more than strength in 
a troubled world; they speed our scientific readiness 
for the fabulous new world of tomorrow. 

fl'O llt • eottv 0,. T HI• •OLTC.8X ILLUaTlltATION 9UITA•LC '01111 fl'lltAW I HO. 

Wlltl TI TO 11u•1..1c fltlLATION& DEfl'T A.VC:O MANUrAC:TUfltlNQ COfll .. OlltATION . 

Cft:OILl!Y OIVtllON, 1320 A fltLIHCTON AT • CINCINN ATI II. OHIO 

TODAY 8 M IL.ITA"Y al'fltYIClS WITt1 THlli. 'flltCM(N OOUa TI CHNO\.OOtC AL ADVANCll 

MAD& l'OS8 1e&. C fHjllt0UCH 8ClllNCll, O,,ll .. A VITA L.. fUWAjlltDINO CA jlltlltt 
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Eleventh Annual Banquet Address 

Stairway 

to the 

* * * * 

Mil. PRESIDENT, MR. TOASTMASTER, 
distinguished guests, and members of 
the Armed Forces Communications 
and Electronics Association, I am 
most honored and grateful for this 
opportunity of addressing this audi
ence, which I truly believe to be one 
of the most forward-looking and use
ful groups operating in the national 
interest today. These are words of 
praise, but I do not utter them lightly. 
Yours is still a comparatively young 
branch in over-all developments in 
the art of communications. This is an 
art which began with the age-old 
struggle of mankind to span the dis
tances of the earth with channels of 
intelligence along which ideas and 
information could move faster than 
any physical form of travel. 

If we go back far enough, we 
would find that in times gone by gov· 
ernments in all nations have usuallv 
been interested in scientific inventions 
for one of two reasons, either to gain 
some military advantage or to find 
something new to tax. Yet, through 
the ages, some very minor develop· 
ments have had profound com~e
quences. The map of the world to· 
day has been drawn by some of those 
extra pushes of individual geniug, 
those sparks of initiative which have 
changea entire channels of human 
events. As the ancient Chinese prov· 
erb puts it, a single pebble may he 
enough to alter the whole course of a 
mighty river. 

Some historians may sniff at such 
hindsighted speculation, I know. 
They call it "if reasoning." Yet, con
sider what the world's outlook would 
be today if Cleopatra's nose had been 
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Stars 

a half-inch longer,. or if the Spanish 
Armada had not been wrecked by sea 
storms, or if Napoleon's cavalry had 
the advantage of good weather in· 
stead of rain at the battle of Water
loo. We might even go so far as to 
wonder whether if Plymouth Rock 
had landed on the Pilgrims. instead 
of the Pilgrims landing on Plymouth 
Rock. we would not all be speaking 
Spanish to each other here this eve· 
ning. 

The point I am making here is 
that, as practical men, wherher in 
government or business, we have to 
take things as we find them. And on 
that basis, the record of accomplish
ment in the field of military conunu · 
nications and electronics has been 
one of which you can be justly proud. 

The only trouble is that you can
not say very much about that record, 
for obvious reasons of security. Many 
of the wonderful things your people 
have done, and are now doing, may 
never be known publicly, at least in 
the foreseeable future. As a business
man who believes in advertising, I 
am afraid I would find such restric· 
lions frustrating. In private business. 
trying to get along without adver. 
tising is something like trying to 
wink al a prelty girl in the dark. You 
may know what you are doing, but 
she doesn't! 

So, all the more credit is due to 
you people who are in the Armed 
Forces or must work on classified 
projects, because you must forego the 
normal satisfaction of public recog
nition and must go on blooming like 
the rose in Thomas Gray's poem, 
"born to blush unseen and waste its 

Donald C. Power 
President 

Ceneraf Telepltone Corp. 

sweetness on !he desert air." Of : 
course, it is really not as bad as JJI 
that, or we would not all be here t~ 1 

night at this fine banquet. And ii 
there has been any noticeable blush
ing around here this evening, it might 
be due to the blooming of more than 
one rose--maybe as many as four 
roses! 

r reminded you a minute ago thal 
yours is a comparatively youn!! 
branch oi the communications art. 
Let us consider briefly the facts on 
this. A mere hundred years ag•>. 
there was no telephone. The telegraph 
was still a curiosity, first used for 
military purposes in the Crimean 
War. It has been le.'IS than eight 
decades since Alexander Graham 
Bell's discovery of the telephone: Je::;. 
than six decades since Marconi 
amazed the world with the trammiY 
sion of intelligence without wim: 
less than four decades since the per· 
fection of the vacuum tube. The rapid 
development of radio and television 
within the past three decades should 
make us wonder just what will be 1he 
state of this art withjn another mm 
decade! 

Miracle in the M'1kintl 
Those of you who went over to 1hr 

Naval Research Laboratory this ahrr· 
noon to witness the preparations be
ing made there, for the earth satel· 
lite Vanguard, saw a miracle of com· 
munications in the making-an ear1h· 
made moon to be launched during thr 
coming year. After that has been ac· 
complished, it is not too farfetcht-J 
to suppose that there will be commu· 
nications of a sort with the moon 
itself, and with the planet Mars and 
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er celestial bodies in \he not loo 
·ant future. 
\nd so it mav yerv we\\ come to 
s that the span of the communi
ions art "From Marconi to Mars,' ' 
ich I understand is the theme of 
; convention, will actually be wit
sed within the lifetime of some 
o are now living, possibly some 
hin this very room tonight. One 
lhe main purposes, as I underst11nd 
of the earth satellite Vanguard is 
~stablish a completely new form of 
nmunications-to obtain data con. 
ning temperatures and other con
inns of outer space from which 
nals of communications will be 
t hack to earth for study ancl co
lination. 
<\nd if the name of the project, 
nguard, is prophetic. there will be 
1er earth satellites. Each will ad<l 
the sum total of knowledge and ex
rience which maY well some dav 
d up lo the first space travel of 
m himself. 
So ii we want to look at these de
lopments in such a light, those who 
ve an)' part to play in this mar
lnus art of modern communications 
e contributin,:. each accordin~ to 
tr talents, to the building of these 
1irways to the stars. It ·is a truly 
rilling objective. And I salute this 
?renth annual meeting of the 
rmed Forces Communications and 
lectronics Association on its imagi-
1\ive theme, "From Marconi to 
ars." 

E:icchange of ldetu Vital 

As one whose own background has 
een mostly that of law and manage-
1ent in the telephone end of the com-
1unications business. l cannot and 
ill not presume to .discuss any of 
1e technical matters which occupy 
our attention during this conven· 
on. But I would remind vou that 
usiness manap;ement has its · own du
'.es and responsibilities in this field. 
·nless business management can co
"erate intelliRently with those of you 
;ho operate in the realm of scientific 
~arch and experimentation, the 
•hole future of the art could fall un
ler the shadow of misunderstandin~ 
11\d languish for lack of practical 
·Uppnrt. That is why it is so impor
a~t for an organization, such flS 

his. to bring together the various 
>rofessionals and experts and hu!'oi· 
ies~.men for the exchange of infor
nation about what is p;oing on in 
!arh theater of activity. In this man
~l'T. ~I of us mav contribute in forg-
1112 links of future communications 
~hth I have called. somewhat fnn<" i· 
ul ''- a "!tairwav to the stars." 

After al~ there are all too few 
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meeting places where communica
tions experts, in the armed services, 
and in the Government civilian serv
ices, and in the communications and 
electronics industries and allied pub
lic services, can freely talk with each 
other in the same language. Yet this 
also is a form of communications, in 
the broadest sense of that term, which 
is most essential. My own job puts 
me constantly ''in the mid<lle" of 
various professionals, technical ex· 
perts, and specialists, all trying to 
work toward the same objective. And 
for that reason I can well appreciate 
the value of any forum or common 
denominator for the mutual exchange 
of ideas. And that is a role for 
which this association is particularly 
suited. We simply cannot afford to 
lose touch with each other, by neg
lecting or overlooking the opportuni· 
ties which meetings of this sort pro
vide. 

Role of Telephone lndrutry 

The telephone industry has long 
been a natural breeding ground as 
well as a practical testing place for 
research and development of great 
importance in many aspects of !he art 
of military communications. There 
are sound and practical reasons for 
this. First of all, the telephone busi
ness functions in about the same nat
ural range of operating frequencies 
and circuits. Telephone business re
search concentrates on com1Jact com
ponents, which require only a small 
11mount of activating power. Within 
these limitations telephone resP.an.h 
has constantly striven for longer 
range, more accuracy, fidelity, ~elec
tivity, and all the rest of those quali
ties which military communicatious 
engineers are always seeking. Out of 
such research have come almol!t in
credible discoveries and techni'Jues 
admirably suited even for the all. 
important guided missile program, 
which stands so high today on the 
list of our national defense planninsr. 

Aside from this coincidence, in the 
utilization of similar electronic phe
nomena, another down-to-earth rea
son why the telephone industry has 
become a natural testing ground for 
building these stairways to the stars 
is the simple fact that the day-to-day 
bread-and-butter operations of the 
telephone industry necessarily in
volve the very same phases which 
command the attention of Armed 
Forces communications and electron
ics experts. These include research 
and invention, physical construction, 
and actual service operations. So. it 
would be strange indeed, jf our tele
phone oeople had not long ago dis
covered a natural affini ty with the 

Armed Services in their respective 
activities. 

The most important reason of all, 
however, for this close alliance be
tween the telephone industry and our 
government scientists and armed 
services has been that well-known 
truism that communications is our 
first line of defense. This is one 
mili tary maxim which has not 
changed in principle since the days 
of the Caesars. 

This alliance between our tele
phone industry and our Armed Forces 
has existed from our very earliest 
days. when automatic dial switching 
was being tested and proven in our 
independent telephone industry oper
ations, right down to the present day 
when the Deputy Secretary of De
fense happens to be a former career 
official and executive of Bell Tele
phone Laboratories and Western 
Electric. I refer, of course, to Donald 
A. Quarles, who as Secretary of the 
Air Force .spoke to you just a year 
ago at this banquet session of your 
1956 convention. 

And just to prove that the good 
use being made by the government 
service of telephone industry "alum
ni" is a two-way proposition, I would 
like to refer, in passing, to your Na
tional Association President, Colonel 
Percy G. Black. He has for some 
years, as most of you know, • been 
serving as the Washington repre
sentative of the Automatic Electric 
Company, an affiliate of the General 
Telephone System. I am honored to 
be thus associated with Colonel 
Black in business as well as personal 
friendship. 

As Secretary Quarles pointerl out 
to you la~t year , on this verv plat
form, there is need for more and 
more of this close co-operation be
tween our communications industd~ 
and government research for defense 
purposes. if we are going to meet th~ 
challenge of competition behind the 
Iron Curtain. Today, the historic 
affinity between our communications 
industry and the national defense 
goes much further than such specific 
projects as the networks of suhm:t· 
rine cables, the DEW line of radar. 
and the SAGE system of co-ordinat
ing radar defenses against hostile at
tack. I would direct your attP.ntion to 
the "built in" defensive network of 
telephone communications which c•>V· 
ers the Nation with over 60 million 
telephones-a potential alert ,,y!ltem 
which reffches into nearly every 
American home and business place. 
It is a system which is already there, 
in place, and now in working onler, 
spanning the continent and penE>trat
ing into the most remote areas. h af · 
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fords almost complete mass contact 
with our 170 million American popu· 
lat ion. 

In the telephone business there has 
always been a strong sense of trustee
ship with respect to national defense. 
The independent and Bell system 
companies have generally assumed 
that they had an industrial obligation 
to help our country win wars and 
preserve peace. 

This co-operation with the national 
securitv interest, moreover, has de
veloped along lines which the tele
phone industry has naturally fol
lowed to meet its own technological 
needs. I can say to this audience that 
the telephone industry is going to 
need every feasible idea that com
munications research people can 
come up with, in the years just aheRd 
of us. We are going to need new cir
cuit capacities, new appliances, and 
operating improvements, such as elec
tronic switching (of which we hear 
so much promise right now). We are 
going to need the vast additional use 
of existing circuits likely to become 
available with the perfecting of those 
newly developing techniques for com
pressing information of all kinds into 
tiny bits or pulses which can be 
Rashed in tremendous message vol
ume within the twinklinJl: of an eye. 
Only last month Bell Telephone Lab
oratories demonstrated an experi
mental device fo r sending messa)!es 
over ordinary telephone wires a t the 
rate of a thousand words a minute or 
16 times faster than conventional 
teletypewriters. We are goin~ to need 
bigger and better trunk cables and 
more mobile telephone appliances. Jn 
fact, any new improvement in the art 
which will enable our telephone plant 
to carry more traffic load is going to 
be put to good use. 

Cooperalion Meana Prt>greu 

Our scientists tell us that there is 
no absolute horizon or limit of what 
can be done once a given problem is 
reduced to a rule or an accepted 
principle. An)'thing that can be ra
tionalized can be accomnlished. Ac
tual demonstration in physical form 
then becomes a matter of research 
and application. Our Nation's abil itv 
to defend it~elf against hostile attack 
is going to depend largely upon ad
vances in t ... e military communica
tions art. Of course, we have some 
pretty good competit ion from ahroad. 

A great deal of concern has been 
expre~d about the strides bein!? 
made by the Soviets in atomic devel
opment, in guided missiles, and otheT 
secret weapons of modern warfare. 
It would be most unrealistic to dis-
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count any of this. But I cannot be
lieve that forced contributions of 
scientific effort and of technical de· 
velopments and of labor will prove 
superior, over the long range, to the 
progress we can make under the co. 
operative r elationship which exists in 
this country between our Armed 
Forces and our communications in. 
dustries. 

Our electronic research in this 
country is not dependent upon fo r
eign scientists who had to be kid
napped as prisoners of war. Nor is it 
dependent upon virtual slave labor; 
nor upon the dragooned resources of 
a population, such as the people of 
Russia, who only last month saw 
their life savings confiscated by a 
callous repudiation from their own 
government of a solemn bonded debt 
obligation. 

Therefore, the obligation lies upon 
us that much more heavily to prove 
that we, as free and independent men 
and women, voluntarily working with 
our government services. can produce 
a better end result in this rivalry of 
brain power, money power, muscle 
power, and-above all-will power! 
Speaking from the standpoint of our 
private enterprise system, 1 say to 
you that we cannot fail, and we will 
not fail , in this critical test of our 
American way of doing things. 

Danger• of Satiafaction 

It is certain that we never shall. in 
our lifetime, see any degree of com
plete achievement. Things which 
seem wonderful to us today, will not 
be good enough tomorrow. We know 
that the contest must go on and on, 
in an endless progression of measures 
and countermeasures and counter
countermeasures. 

One of the most useful functions 
which this Association can serve is' to 
be a safety valve to protect all of our 
scientists and specialists from falling 
under the spell of their own achieve
ments. Understand, I do not sa\· 
there is any such present danl'ter of 
self·hypno!'>is. But it is conceivable 
that it could happen if our research 
people should ever become too in!'U· 
lated from contact with practical op· 
erations. 

Sometimes. when we contemplate 
such superautomatic devices as the 
so-called "electronic brain," we mav 
even wonder whether we humans will 
always remain the masters- of these 
magic machines. We lcnow, for ex· 
ample, that if we feed enou#!h nc
curate and balanced background data 
into these machines, we can find out 
things about ourselves that we did 

<Contin.ued on pase 24) 

Exciting new thin 
are happening at • 
HOFFMAN ELECTI 

'~" ':'~'..:'~:'..::'..1 r::::_..:"~ 
11:· I . ::-< I . , 

Airborne TACAH·VOllTAC I TACWI-~ 
Recelw1r/Tttnamltter BelCO«I Sif1111* ~ 
In research, development and 
production in the science of rniJitar1 ·' 
and commercia l electronics.~ 

-th~n~:o.:.l~::~~.:t ~or-. J 
PMYllCllTI • ltLltCTWONICI _,.. ~ 
I LltCTllO-llllCNANICAL IJICllMtumS 

Significant new developments at 
Hoffman in the fields of naviption. 
VLF. HF, VHF, UHF. radar, ECM. 
weapons systems and semiconductors 
have created important positions for 
scientists and engineers of high 
calibre. Please address inquiries to 
Chief Engineer. 

----------------
Hoffman 

Bectronics 
HOrrllAN LA801tATOltl.ES. lNC. 
3761 South Hill Street 
Los Anaetes 7, California 

SIGNAL, JULY. 1'51 

• j 





not even suspect. We can learn, with· 
in a surprising degree of accuracy, 
such varied information as what our 
average golf score is likely to be, and 
how a given political election is go· 
ing to turn out. But always, our com. 
mon sense tells us that is no reason 
why we should give up either golf or 
going to the polls to vote. 

ln.,enlion Need• a Market 

It js a curious thing that the nwst 
fruitful periods of progress in the 
telephone business occurred whenever 
a big new idea came along at the 
same time that a market for exploit
ing that idea had developed or vice 
versa. We might compare the idea to 
a baseball, and the market to a base
ball bat. Now we all know that when 
a bat connects with a baseball, in the 
right way, the hall generally goes 
some place. When Bell first discov
ered the telephone in 1876, and for a 
number of years after that, it was 
simply an idea in search of a market. 
It took quite a little while before the 
financial and business people, in 
those days, stopped looking upon the 
telephone as a toy or a lecture plat
form curiosity and began to take it 
seriously as a reliable means of mass 
communications. But with the expira
tion of the Bell patents in 1893 and 
1894, and with the establishment, 
almost overnight, of thousands of in· 
dependent companies in almost every 
town and village where Bell system 
companies had not yet been estab. 
lished, there developed a mass market 
for telephone. service and equipment. 
And then it was not long before we 
had a market in search of ideas. 

More recently, of course, we have 
witnessed a successive number of hits 
in the field of radio and television 
and the telephone industry has tried 
to "stay on the ball," as it traveled 
far and wide. And once more, we 
now seem to be entering a period in 
the telephone industry where we have 
markPts in search of new ideas, which 
will enable us to handle more traffic 
over existing plants, or at least over 
proport ionately less expensive plant 
facilities . 

This little background brings me, 
finally, to one small meat-and-pota
toes portion of an idea I would like 
to leave with you tonight. I would 
like to touch briefly on the shortage 
of trained people so much needed by 
both industry and government in the 
electronic and communications field. 

In the first place, it must be admit
ted that nobody can tell a scientist 
what to discover. Management can 
only prepare favorable soil and culti· 
vate the more promising plants, and 
hope for the best. Both government 
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and business management can no 
more tell an inventor what to invent 
than a patron of the arts, in bygone 
days, could tell a Beethoven what 
kind of music to compose, or a 
Michelangelo what to paint. 

What we can do, I repeat. is to 
provide the soil and suitable climate. 
The crying need today is fo get more 
fertile plants, growing in our brain 
pastures. In plainer words, we must 
find ways to get more qualified peo· 
pie interested in scientific and engi· 
neering careers. It is not one of those 
problems like a temporary short3ge 
of doctors, or lawyers ( if there ever 
was a shortage of lawyers) , or farm· 
ers, or skilled mechanics-a problem 
which always seems to solve itself 
eventually by the operation of the old 
reliable law of supply and demand. 
I think there are three things indus· 
try and government can do about 
this-co-operatively. 

One thing is to make certain that 
whatever amount of technical assist
ance becomes available, such talents 
can be fully and completely utilized. 
Industry should be able to assure 
these people of interesting and re· 
warding jobs, where their energies 
and abilities will not be frittered 
away. 

Steps can also be taken to provide 
on-the.job training. There are plenty 
of real opportunities in the telephone 
industry, I am sure, for scienti fie and 
technical "interns," so to speak. to 
increase their skills and broaden the 
Scope of their abilities by actual ex
perience under responsible super· 
vision. 

The 3 "M'•" of lndrutry 

And along the same line, we cannot 
afford to overlook the very earliest 
stages of selection. I mean the 
schools and colleges. A good many 
suggestions have already been made 
for co-operative support of formal 
education for qualified students, even 
in the secondary schools. We cannot 
afford to wait for these vocations to 
come along entirely by spontaneous 
combustion. Many a promising em
bryonic engineer has been side
tracked into a less rewarding calling 
simply because nobody was there to 
point out the detour. 

Private industry, of course, can· 
not do its share without the necessary 
support from its own financial opera
tions. The telephone business, like 
other public utilities, has long been 
under pressure to satisfy a growing 
need for the three "M's"-manpow
er, money, and materials. The great· 
est of these needs is money. W ith· 
out it, we just cannot hope to get 
the other two. 

I am not going to take your tim~ 
talking about our financial trouhki 
in the telephone industry. ~ I 
know you have plenty of your o•n. 
But most of you are aware, I am wre. 
that hoth our independent and Bell 
companies have had to go to our 
state regulatory authorities repellltdl~ 
since the end of World War n, and 
especially since the Korean War Jr,. 
Aation, to get rate increaaiee. Some· 
times we get them and so~"" 
do not. Most often we get Wf a. 
loaf or a portion of what we ... an<! 
we try to get along. Telephone ra11'i
in the United Stales, on the generu 
average, have increased only in tht> 
order of 50 per cent over pre ... ar 
levels, or less than half the increa.'f 
in the general cost of living for other 
necessary items. I mention this only 
by way of pointing out that the iin· 
vate communications industn ti,_., 
problems of its own, in meeti.ng its. 
public service responsibilities. Aud 
if we cannot always do as much '-' 
we would like, in supporting all pr<>
posed co-operatin• projects, the an
swer is likely to be found there. 

Mammoth Ta•k Lie• AhRrul 

In conclusion. I would like to rl'
mind mu that we are all in the same 
boat, so to speak. when it com~ to 
assisting our ship of state to sail on 
its appointed course in these troublt'll 
times. We all have our respecth·t 
oars to pull, whether we are laboring 
in the government section or in tho: 
business section. If we can all pull in 
unison - a unison which can romt 
only from understanding each other·~ 
tasks and responsibilities- then ~ufl'· 
ly we will have progress. 

We might even look at it this 11·a1" 

History has got to happen some place. 
So, it might as well happen here. per
haps right here at this com1entiou. 
Whether you realize it o r not. all of 
you members have it within H1Ur 

power to participate, however nivd· 
estly, in an over-all long-range obje<"· 
tive, so dramaticallv called to mind 
by the theme of · this comention. 
.. From Marconi to Mars." Lin-;. 
there one among you who would nUI 
be proud to make his contribution 
towards the erection of a m\'!'liral 
structure of future communication~. 
which you will never see completed. 
one which will have no ending in 
time nor in space? It is a mil 
man-sized job you have taken on. one 
which will separate the men frolll 1ht 
boys. It is the building of a ":'lair· 
way to the star5." Thank you all 
very much. 
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RAtlm. Rawson Bennett 
Chief of Naval Research 

IF A RIP VAN W1:"1KL£ WOKE UP 

day after a sleep of ten ) ears or so, 
i would find that our way of living 
is been amazingly tran!!formed. He 
auld be dazzled by the appliances 
e ha,•e in our homes. the cars we 
~ive, our new forms of communica
ons and entertainment, the machines 
1at run our business and industry
~ of which have either been vastly 
nproved or in some cases did not 
,·en exist when he last viewed the 
orld. He would find it incredible 
1at nuclear power. which was then 
arely a dream, is now a reality not 
nlv in driving ships but in supply-
1g' commercial electric power. 

He might also be somewhat horri-
1ed to learn that there now exists the 
.ydrogen bomb which can sow far 
~realer destruction than the atomic 
.ombs that blasted World War JI to 
n end. On the other hand, I hope he 
;ould be comforted with the knowl· 
1ige that we are now rapidlr building 
1 Navy of nuclear-powered ships 
quipped with guided missiles and 
uper~onic carrier-based jet planM 
hat extend our defenses against 
:nemy aUack thousands of miles from 
mr shores. 

His first question would be, what 
ias brought this about in the brief 
•pan of a decade. The answer, in a 
~·ord, would be science. We would 
~ell him that the explorations of our 
scientists in the unknown areas of 
men's environment have produced the 
ad\'ances of the past ten years. But 
this is nothing new, he might say. 
Science has always supplied us with 
new theories that have pointed the 
way to progress in our civilization. 
This is true enough. The big differ· 
ence is that prior lo \V orld \Var JI 
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SCIENTIFIC RESEARCH 
AND 

MODERN TECHNOLOGY 

* * * 

scientific research was comparatively 
ignored. Today it is big business 
drawn on heavily by both industry 
and the military services to produce 
our current technical tri~mpha. Re
cent comparative figures show that 
in 1941 the amount of money spent 
in this country on physical science 
research was about SI billion, in· 
eluding both public and private. To. 
day the total is more than $5 billion, 
with private industry accounting for 
nearly half. 

Science and Reaearcla 

In explaining the change, we must 
include another factor, more subtle 
perhaps but just as important. Dur
ing recent years the military services 
and industry have become increas· 
ingly aware that one can no longer 
function in J solation from the other 
nor can they afford to work at cross· 
purposes. Each is now greatly de· 
pendent on the other. The technical 
s uperiorit y of our Armed Forces is 
in direct correlation to the extent that 
industry can produce. Conversely, the 
incentive and support for much of 
industry's advancing technology come 
fro m the needs of the military. 

Research or, more precisely, Gov
ernment support of research on a 
large-scale basis, has been the cata· 
lytic aaent that has molded to!!ether 
the military and industry, and the 
Navy played a leading role in initiat
ing this process. The first major 
plunge of the Government into re
search was the wartime Office of 
Scientjfic Research and Development 
( OSRD ) which carried through to 
successful completion the work on 
the atomic bomb and other important 

military developments. However, 
OSRD closed up shop as soon as the 
peace was signed. At that point the 
Navy decided that if it wanted to gain 
any benefit from the important dis
coveries of wartime research, it must 
promote continued research in areas 
of significance to the Navy. When 
the Office of Naval Research was es· 
tablished in 1946, the Na''Y found it 
stood almost alone in the support of 
scientific research, particularly in the 
field of basic research which was re
ceiving support from virtually no 
other source. From the beginning, 
the Office of Naval Research has 
operated on the premise that almost 
any problem solved by the scientist 
is likely to benefit the Navy. The 
Navy regards science and research as 
a cornucopia of knowledge from 
which we can draw freely to satisfy 
our technological requirements. For 
example, improved radar and sonar 
equipment grow out of the latest 
theories of the physicist or the metal
lurgist or the chemist. Work in the 
esoteric field of solid state physics 
lead! directly to new types of elec
tronic devices, including miniaturized 
systems. 

One of the chief characteristics fl { 
our rapid technological progress since 
the end of the war is that the span of 
time between theory an.d practice has 
steadilv decreased. ln less than a 
decade the Navv had advanced from 
pure theory to the actual production 
of nuclear-powered combat ships. At 
present. the time between a theory 
and a critical experiment may be as 
short as a week. As a result, we are 
now developing ideas that were not 
even theories a decade ago. An ex
ample is the idea of rocketing an 
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earth satellite into the upper atmos· 
phere at a speed of 18,000 miles an 
hour, which wil1 then circle the earth 
hundreds of miles up while auto· 
matically sending back information 
to us. 

The Croundu:orlc 

lt should be noted that the genesis 
of this new development was funda. 
mental or basic research, the explora
tion of the unknown that is carried on 
in the universities and in some of the 
more advanced industrial labora· 
tories. It is this search for the "how" 
and the "why" that is the essential 
groundwork of all scientific endeavor 
and supports all of the technical ad· 
vances ef the future. The product of 
basic research is new knowledge. The 
accumulation of this new knowledge 
forms a storehouse upon which ap· 
plied scientists and engineers must 
draw if they are to develop anything 
really new. 

The close alliance of the military 
and industry carries with it a joint 
responsibility to make certain that 
this storehouse is never exhausted. It 
would be fatal if, in our preoccupa
tion with fabricating a shiny new 
piece of hardware. we neglected the 

PORTA-KALL 
portable p11b/fr addres1 1y1tem 

oft POWERFUL •• 13-watt output 

*BATTERY OP.811.AT!!O . '6.3 volt (also 
ava.ilable in l lOv AC-powered unit 

oft ALL STEEL •• Reinforced welded 
"weatherized" corutruction . • 
hammcrtone .finish 

oft VERSATILE •• Ideal for ship-to-shore, 
rescue work, troop command, or 
wherever se1£-contained po>wcrf ul 
voice amplification is required 

For Comp/tu l11fo r111a1io11 Wrill To: 

J. M . LOGE SOUND ENGINEERS 
2l71 We$t Wuhington Boulevard 

Los .Angeles 18, California 

26 

creative scientist who produces noth
ing hut a piece of paper. The man 
in the research laboratory cannot 
give us a new device all wrapped up 
and ready to he plugged in. He sim· 
ply turns over to us a new theory 
or principle that has been carefully 
worked out by assembling and exam
ining all sorts of bits and pieces of 
information. But this new theory is 
likely to he the key to several new 
devices, some of which we had never 
thought of before. Essentially this 
is why much of the work supported 
by the Office of Naval Research is 
basic research done under contracts 
with scientists in universities, in oth~r 
non-profit institutes and in commer
cial laboratories. 

Benefit• 

The payoff in basic research is 
never immediate, but the wait is well 
worthwhile, and there is usually a 
bonus for your investment. Further
more, it makes sense for industry and 
the military to have a .deep mutual 
interest in research since both are 
likely to benefit from the same study. 
The physicist, the chemist, and the 
.metallurgist by puzzling out and ex
plaining the operation of the basic 
forces of nature make it possible for 
the Navy to build better radar sets, 
design more accurate missile guidance 
systems, and develop more efficient 
fuels for jet planes and rocket motors 
along with the tvpe of combustion 
chamber required to burn them. The 
very same principles can be utilized 
by industry lo make striking im. 
provements in communications, pro· 
vide the push-button homes of tomor
row, and build the more efficient, less 
complicated cars of the future. Re
search in mathematics and physics 
gives the Navy more advanced elec
tronic computers, which are now es
sential equipment in modern warfare. 
These same computers are revolu
tionizjng modern business. 

Mutual ln.urul• 

Moreover. whether a research proj. 
ect is carried out by a defense agency 
with a military use in mind or study 
is conducted by an industrial concern 
for commercial purposes, it fre
quently happens that a development 
important to both results. For ex
ample, before the war, a research 
prolCT"am in the organic chemistry 
section at DuPont set out to explore 
the general subject of polymerization 
and the general problems connected 
with the structure of substances of 
high molecular weight. The result 

was nylon, which proved to be o 
tremendous value to the Allies duri 
World War 11. 

Recently the Navy initiated a r 
search program to develop a simi 
aircraft instrument panel. An i 
portant component was to be a fl 
plate television tube. We wanted t 
tube to be transparent so it cou 
serve as a windshield through ~-hi 
the pilot could see while flying und 
contact conditions and in bad w 
provide an easy to read synthetic in-; 
formation display. The special tran..;;. 
parent film developed b y the 1\nai 
Research Laboratory for this tu~ 
will also provide a commercial tek
vision picture capable of a sh~ 
clear picture in broad day1ight ~ ,..~ 
as a simpler, more efficient tube for 
color television. Several telC'\·isiOI{ 
manufacturers expressed immediate 
interest in utilizing this process. 

Y alue Engineering 

There is another important advan
tage to be gained through tbe cl05C 
cooperation of the military and in
dustry. Both of us are concerned 
over the large amounts of mon«ry· re
quired to translate theory into prat· 
tical achievements. This is particu
larly true in the field of electronir 
developments. This is an urgent 
problem for the Navy because elec· 
Ironies is now a substantial, if not 
major, part of the cost of a combat 
ship or aircraft, and that figure i~ 
steadily increasing. Navigation. firt 
control, communications, the deter· 
tion of enemy aircraft and subma· 
rines, guidance systems for missiles-
all involve electronics. We S'J>an tht 
entire electronics field-in depth a; 

well as width. 
What this means is that unless • t 

can combine forces to push electronic 
costs downwards, we shall one da~ 
place upon the shoulders of the In· 
parers-who include you and m~ 
the final straw that will break their 
backs. Fortunatelv, there are wan 
of sharply cutting' these costs if ,;., 
but expend the effort to utilize thelTL 
One of the principal means is simplv 
to decide when something is just good 
eno~gh for the particular job to bf 
done. The Navy, following the lead 
of an industrial concern, namely Gen· 
eral Electric, has embarked on such 
a program. Developed by the Bureau 
of Ships, we call it value engineerint. 
I know that the AFCEA is aware of 
this program and its potential for 
producing efficient and reliable eler· 
tronics equipment that is less complr~ 
and less costly. 

The Navy, however, cannot do thr 
job alone. We can lilt one end, but 
industry must lift the other. The fact 
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[ the matter is that the military en
ineer in designing a piece of equip-
1ent and preparing its specifications 
not in a favorable position to fore

·e its high cost and overcomplexity. 
his does not bec-0me apparent until 
1e contractor actually begins to form 
1e physical product. What we want 

the contractor, before he begins 
·oduction, to tell us what it will 
)Sl and how complicated it will be to 
:oduce what we are requiring. Jn 
feet. what we are trying to do is to 
!\'elop the concept that the manu-
1cturer is part of a defense team, 
orking with the military to develop 
design which is reliable, simple, 

11d does the required job without 
<cessive cost- a design we can all 
e proud of. 

Making Progreu 

Part of the Navy's contribution is 
l analyze simply the intended use 
r an item of equipment. Right away 
his can cut at least ten percent off 
he price tag. We had hardly gotten 
•ur feet wet in the electronics phase 
•f our value engineering program 
iefore we ran into this example. A 
ype of Navy radio receiver includes 
1 filter, a crystal calibrator, and a 
~omplicated anangement for display· 
ng the dial readings, none of which 
1s necessary. The filter, because it is 
1esigned to handle a power supply 
ranging from 50 to 400 cycles, costs 
~104. We discovered that this re· 
~eiver is never used in locations with 
~arying power requirements and that 
the commercial 60 cycle filter, which 
we can buy for $2.50, would be per
fectlv adequate. The calibrator also 
proved to ~ unnecessary because its 
function is performed by several 
other pieces of equipment on the ship. 
The dials are lit up by means of a 
lens ref:1ecting a pilot light off u 
mirror back onto a frosted glass. This 
Rube Goldberg contraption costs 
8200. Here is something that industry 
could have warned us about in ad
\'ance. A simple ordinary pilot light 
would serve the purpose nicely. Jn 
fact, the built-in spare pilot light in 
this equipment is no more than that. 
The total savings on these items would 
be $385. When you consider that 
there are about 5,000 of these re
ceivers in use, that's a savings of 
nearly $2 million. 

When you add to this what can be 
saved by redesigning the equipment, 
our value engineering people esti· 
mate that 30 percent of the original 
cost could be sliced off. This would 
not be unusual but typical of what 
value engineering can accomp1ish in 
electronics. I might add that the 
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Bureau of Ships program, which be· 
gan in April 1954, reduced shipbuild· 
ing costs during its first year by sev
eral million dollars, and that does not 
include electronics equipment. 

I believe that the benefit to the 
Navy and the taXJ>ayer is obvious, 
Lut the program is also directly re
warding to industry. Take tl.e case 
where progress brought about by re· 
search was being thrown away until 
value engineering came along. As 
many of you know, our early World 
War II electronics equipment was 
made of organic materials that re
quired fungicide spraying to prevent 
growths. Research gave us new in
organic materials, but no one changed 
the specs that required spraying. The 
manufacturers were unhappy because 
the spray got into the wiring and was 
causing excessive rejects. No one 
thought to change the specs, until 
value engineering demonstrated that 
the spraying resulted in a loss to the 
Navy of S350,000 a year. That did it. 

Actually, the Navy has already re
r eived encouraging indications of 
support from industry. Several elec· 
tronics firms have recently inaugu· 
rated value engineering programs of 
their own. A few months ago Dan 
Noble of Motorola wrote the Bureau 
of Ships that its program appeared to 
him to be a hard-headed, construe-

tive, common-sense approach to the 
soh~tion of some of the design, devel
opment and production problems 
which are created by a degree of 
arms-length specifications and con· 
tracting approach. He also notes that 
this must be a "shared responsibil
ity. " He feels that "the implementa· 
tion must come from the services, 
and full cooperation from industry 
will support the program." 

This meeting of minds is gratify
ing. It means that instead of getting 
further bogged down in the morass 
of mounting costs and deepening 
complexity, we can pull at least one 
foot out of the mud. 

Everything costs money these days, 
including basic research which can 
hope to get only so much as its share 
of the defense pie. 

If defense costs can come down
er at least no longer continue to 
shoot up- then everyone will benefit. 
Basic research certainly cannot afford 
to be given a smaller share. Without 
it, our progress would slow to a 
crawl. It's not just our problem, it's 
your problem as well. But with the 
ri~ht attitude and the right approach, 
I think we will have it well in hand. 
After all, as citizens, what we want is 
a strong defense, at minimum cost, 
with honor and reasonable profit. 

--------
TELEPHONE AND TELEGRAPH EQUIPMENT 

Radio Engineering Products Is currently producing o number of types of equipment 
electrically and mechanically interchangeable with standard Bell System apparatus. ' 

CARRIER-TELEPHONE EQUIPMENT 
CS Carrier· Telephone Terminal (J687S6). A kit for adding a fourth toll-grade chamel 
to e11isting C sys1ems is available. • Cl Carrier· Telephone Repeater (J687S7) • 121A C 
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Vt Telephone Repeater (J68368F) • Power Suppfy (·J68638AI) • VI AmpK!Mrs 
(J6863SE2 and J6863SA2) • V3 Amplifter (J68649A) • V-F Ringers (J68602, etc.) • 
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0-C TELEGRAPH EQUIPMENT 
1681 Telegraph Repeater (J700378) • 10E1 Telegraph Repeater (J70021A) • 12882 
Teletypewriter Subscriber Set (J70027 A). 

TEST EQUIPMENT 
2A Toll Test Unit (X63699A) • 128, 13A, 30A (J64030A) and 32A (J6-4032A) Tral\S"' 
miuion Measuring Sets • l11A2 Relay Test Panel (J66118E) • 118C2 Telegraph Trans• 
mission Measuring Set (J70069Kl • 163A2 Test Unit (J700458) • 163C1 Test Unit 
(J7004SO). 

COMPONENTS AND ACCESSORIES 
2SSA and 209fG Polar Relays • Repeating and Retard Coils, sevetol types • 184. 
185, 230A and 2308 Jock Mountings. 
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Industrial Luncheon 

DEFENSE 
Research and Engineering 

* * 
The theme of this National Con

vention, "Marconi to Mars," is pos
sibly a little premature, but it is 
nevertheless quite appropriate. It is 
certainly symbolic of the fantastic 
things now being accomplished 
through application of the technology 
of electronics. 

I don't think we have yet estab
lished two-way radio communication 
with the Martians, but it must be be· 
cause they are not cooperating. Our 
research and experimentation in the 
field of radio astronomy should at 
least have let the little green men 
know we are here. Surely, the Man 
in the Moon knows, and so do the 
meteors blazing their way down 
through the centuries, because for 
some time they have been used as 
"electronic backboards'' for our re
searches into extending communica
tions beyond the limited horizons im
posed by the physics of our own 
pla11et. 

On that day in 1898 when Marconi 
realized that he had successfully 
established the first wireless commu
nication circuit in history, I wonder 
what his thoughts would have been if 
he had been able to foresee the tre
mendous impact of his pioneering ac
complishment upon civilization with
in only 60 vears. He would undoubt
edly have felt mixed emotions, had he 
realized that the extension of the 
same basic principles of electromag
netic propa1Z:ation by which he trans
mitted intelligence across the English 
Channel would. in the lifetime of hi~ 
own children, have such a profounn 
influence upon the advancement of 
civilization but, at the same time, 
would pi:ovide the potential means 
for the virtual destruction of that 

* 
dvilization during the darkness of a 
single night. 

A few years ago, it was my privi
lege and pleasure to act as host and 
guide to a group of British Naval 
officers who were visit ing this coun
try to review our research and devel
opment programs in electronics for 
application to weapons control. In 
connection with this mission, we vis. 
ited a representative cross section of 
Government laboratories and indus· 
trial concerns working in this area 
and in allied fields. Near the end of 
our tour, one of the companies dem· 
onstrated a new radio transmitter 
that was being developed for our 
Navy-a very complex multichannel 
device "';th remote control and lit
erally jammed with relays, stepping 
switches and tubes. After studying 
the equipment in some detail, one of 
the British officers casually remarked, 
"I say, the wireless has a bloody lot 
of wires these days." 

This expressive remark is most 
pertinent to the situation that today 
exists across the board in military 
electronics. Our electronic devices 
have become exceedingly complex, 
and in practically every modern de
fensive and offensive weapons system 
we do have a "bloody lot" of wires 
ann electron tubes. 

Electronic Defense 

During the brief span of years 
since the beginning of World War 11. 
this relatively young technology 
which we call "electronics" has come 
to play a vital role in our national 
security. In less than a quarter-cen
tury, electronics in military opera. 

James M. Bridges 
Director ol Electronics 
Ollice ol Asst. Sec. ol 
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lions has expanded from its first rtla· 
lively simple application in radio 
communications to its present stata! 
as a basic ingredient of navigation, 
target detection, identification, threat 
analysis and weapons control. Thr 
annual military expenditure for elec· 
tronic equipment and systems is a~ 
proaching four billion dollars. In 
1937, a Navy destroyer's electronic 
equipment contained about 100 
vacuum tubes and a bomber aircraft 
about 30. Today, the various equip
ments in a destroyer use well ow 
5,000 tubes and the bomber, aim~ 
that many. In a single location, O\'tr 
50,000 electron tubes are emplo~·rii 
in the electronic systems now being 
installed for the defense of the con· 
tinental United States against 3.it 
attack. 

As a result of this phenomenal 
growth and technological advanct in 
military electronics, the intricacr of 
equipment and systems has con· 
stantlv increased. Our imaginalio~ 
may have run away with us al timt' 
when we created devices that 1me 
unnecessarily complex. Neverthel~. 
we must face the facts and recognizt 
that complicated weapons and we.a~ 
ons systems are needed to maintain 
our national security and that thri r 
complexity will progrt-.ssivel~ in· 
crease. 

A guided missile system is a good 
example of this enormous compouml. 
ing of complexity. A single, !"~~
range, surface-to-air guided mi~1I( 
may require the integrated applira· 
tion of a long-range detection radsr. 
an acquisition radar, a trackitli ra· 
dar, computers, a guidance transmit· 
ter and complex communication, di,. 
play and control devices on the 
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·ouud, aU functioning together in 
·eci~e relationship with the missi\e
Hn electronics, which include a 
dio receiver, a computer. a homing 
.,·ice, an auto·pilot and a fuze. 
:ery element of this extremely in
icate system has requirements o{ 
·rformance and environment that 
1sh to the limit the capabilities of 
e present state of the electronic art. 
But this and other guided missile 
i;tems are absolutely essential to 
1r national defense. The gun sys· 
ms, which are rapidly being re
aced by guided missiles, were con· 
derably simpler, but they are no 
nger efiective against the high alti· 
.des and speeds of modern military 
rcraft. We are very fortunate that, 
trough its technical and industrial 
:sources, this country has been able 
, develop and produce these complex. 
1issile systems in time to keep our 
efense on top of the advances in air· 
raft performance. Scientists and en
ineers in electronics have had the 
>ughest job in these missile develop. 
ients, and they can be very proud of 
ileir accomplishments. Tremendous 
redit is also due to the officers and 
ivilians in the Services who had the 
-ision and the courage to undertake 
md carry on the early guided missile 
levelopments in the face of almost in
.urmountable problems of technology 
ind funding. 

The ChaUen1e 

As complicated as these guided 
ooissile systems are and as costly and 
Jifficult as their development was, 
these factors are relativelv minor 
when compared with those of some of 
the weapons and weapons systems 
now being planned or developed for 
future use. And this brings me to the 
main topic of my discussion: How 
can we, in the military services and 
in industry, meet the challenge of ad
vancing our electronics technology 
rapidly enough to fulfill the urgent 
requirements for these new weapons 
and to develop, engineer and produce 
them in time to maintain our weap· 
ons superiority? 

To all of us who are concerned 
with research and engineering in the 
area of military electronics, this is 
indeed a very great challenge-and 
we cannot afford to fail. The techni
cal problems are staggering; their 
solution will call for a greatly in· 
creased effort in electronics research 
and development. We can be con· 
fident of our ability to meet the chal· 
lenge successfully ; this country has 
the greatest and the most progressive 
electronics industry in the world, and 
our scientific and engineering talent 
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in this field is second to none. Even 
so, J must emphasize that we can fall 
far short of the goal unless we use 
our great technical capabilit ies in the 
most economical and effective fash· 
ion. 

Ri•ing Co•t• 
It does not appear that the level of 

defense appropriations will be appre· 
ciably increased during the next sev. 
eral years. Secretary of Defense Wil· 
son has slated on several occasions-
and I think most of us will agree-
that the present level of defense ex
penditures is about ell that the mili
tary and civilian economy can tol· 
erate and still maintain its sound 
structure and balance. Although some 
increase in defense appropriations 
may be possible as the national 
wealth advances, it would hardly be 
to a significant degree over the next 
few years. 

1f this assumption is correct, we 
face a very serious problem in de· 
veloping and making available the 
advanced weapons that we need to 
maintain our military superiority
even our equality. The cost of de· 
veloping these complex equipments 
and readying them for production 
bas risen sharply; for the electronic 
portions, the cost has skyrocketed to 
the highest level. 

Much of this increasing develop· 
ment expense is due to greater sys· 
tern complexity, higher &alaries, ris· 
ing prices of materials and the con· 
tinual compression of time scales. But 
the cost of electronic development 
ha& increased so terribly over recent 
years that we cannot really account 
for it on the basis of these changes 
alone. I am convinced that there are 
other factors associated with our 
methods of planning and managing 
military research and development 
that contribute significantly to the 
rising costs. If this country is to stay 
ahead in weapons development with· 
out going into bankruptcy, we must 
find ways to be more economical in 
the conduct of our programs. 

I wish to make it quite clear that I 
intend no criticism of either the mill· 
tary departments or industry in this 
respecl All our efforts have been so 
concentrated on trying to solve the 
tl:emendous technological problems 
associated with these new develop
ments that we have not had the time 
to dig into the intangible causes of 
the fearful increases in cost. But the 
situation is becoming so serious that 
we must now take the time to study 
this problem carefully and objec· 
lively. 

A major portion of the cost o{ re-

search, development and engineering 
is reflected in technical effort. So 
when we talk of skyrocketing re• 
search and development costs, we 
really are speaking about vastly in· 
creased numbers of engineering man 
years. Because our supply of sci
entists and engineers is limited, the 
availability of technical people to do 
the work may represent an even 
greater problem than the actual dol· 
lar cost in carrying out our future 
development programs. It is even 
doubtful that the availability of sub· 
stantially more dollars for electronic 
research and development would sig· 
nificantly increase our developmental 
capabilities, because it would only 
tend to super-saturate our already 
saturated technical resources. This 
constitutes a further incentive and 
justification for a careful analysis, by 
both the military departments and 
industry, of the management of mili
tary research and development Lo 
determine what steps can be taken 
toward better e<ionomy and more 
effective utilization of technical man. 
power. 

Problem S1udie1 

Many people in the military de· 
partrnents and in the Office of the 
Secretary of Defense are extremely 
concerned about these interrelated 
problems of cost and technical man· 
power utilization. On March 16, 
1957, the Secretary of Defense, rec
ognizing the seriousness of the prob
lem, established a committee to study 
the extent to which current policies 
and procedures concerned with the 
design and development of military 
materiel impair the efficiency of tech
nical manpower utilization in the in
dustries serving the Department of 
Defense. The responsibility for form· 
ing this committee and directing its 
activities bas been assigned to the 
Assistant Secretary of Defense for 
Research and Engineering. 

The objectives of this newly 
formed committee were stated by Sec
retary Wilson in a recent memo
randum to the secretaries of the three 
military departments and the inter
ested Assistant Secretaries of Defense 
as follows: "The study should encom
pass those problem areas in which 
corrective action can be expected to 
promote the most efficient use of 
technical manpower in the execution 
of design and development projects 
and programs. Among the items 
which the committee should consider 
are: Engimering Records, particu· 
larly requirements imposed on indue· 
try for drawings and specifications 
which lead to ineffective utilization 

"J ., 
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r technical manpower in design and 
~velopment. Con&raciual Practices 
avolved in the selection of design 
1d development contractors by bid· 
ing and other methods which tend to 
:ssipate technical manpower re· 
•Urces in industry. Technical Ad
ini.slraJion of De3ign and Devel.op. 
ent Contracts to include the wide 
1riances that exist in industry in the 
.1e of engineers and other technical 
~ople on similar projects or con. 
acts and the extent to which tech. 
ical manpower is wasted by un· 
!alistic classification and processing 
f engineering changes." 
You can appreciate the magnitude 

; well as the intangible nature of the 
roblem areas involved in this studv. 
7hile it is expected that some of the 
roblems can be solved by revising 
ertain policies and procedures with-
1 the Department of Defense, the 
chievement of major economies in 
!>e use of research and development 
esources will require an earnest and 
~holehearted endeavor on the part of 
\.merican industry. 

Although I have emphasized the 
teed for more economy in the use of 
1ur research and development dol
ars and technical manpower, I don't 
~·ant to leave you with the impres
;ion that this is our only research 
md development problem in the area 
)f military electronics. Having the 
money and engineers to do the job 
ahead of us is only the means to the 
end. Even then, we face a most diffi. 
cult task in advancing electronic 
technology on many fronts to meet 
the new demands. 

Requil"emenl• 

During the past decade, weapon 
develope1'11 have been withdrawing 
from our "hank account'' of basic 
electronic technology much faster 
than we have been replenishing it. In 
fact. it has been neceMary in recent 
years for those engaged in system de
velopments to sponsor research and 
development on tubes, component 
parts and haaic electronic techniques. 
This has resulted in lengthened time 
cycles for weapon development, com
promises in desired weapon perform
ance, duplication of research and de
velopment efforts and a serious de· 
parture from the principles o{ stand
ardization. 

It is essential that research and 
technical development effort in the 
area • of electronics be substantially 
increased if the demands of new sys· 
tem developments are to be met on a 
timely and economical basis. For 
reasons of security, 1 cannot state 
specifically where this increased effort 
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is most urgently needed, hut I can 
say that significant advances are re
quired in many areas of electronic 
components and technology, and we 
must have breakthroughs in some. 

Considerable progress in funda
mental electronic research is being 
made in Government, academic and 
industrial laboratories. Nevertheless, 
the fruits of these efforts must be 
more specifically directed toward 
military applications through a co· 
ordinated and intensified program of 
applied research and technical de. 
velopment. 

As I have already pointed out, it 
is very costly-in many cases, waste
ful- to perform this applied research 
and technical development in con· 
nection with system developments. To 
be effective, this work should be 
planned, funded and executed apart 
from specific weapons system pro
grams, but it must fully consider the 
requirements of these system pro
grams. 

Reliability 

More money will be required to 
establish and maintain an adequate 
research and technical development 
program in the area of electronics, 
but these funds must be made avail. 
able even if they must be obtained 
from the appropriations for weapons 
and weapons system development for 
production. Those people in the Gov· 
ernment who are responsible and 
have the authority for appropriating 
defense funds should realize that in 
electronics we have the basic building 
blocks for all weapons and that, un
leM sufficient money is made avail
able to improve this fundamental 
building material, advanced weapons 
developments may not be possible. 
We cannot build tomorrow's weapons 
with today's electronic components 
and technology. 

Thus far, I have emphasized the 
need for more economy in the ex
penditure of funds and technical man· 
power in carrying out military re· 
eearch and development programs, 
and I have presented the requirements 
for more research and technical de· 
velopment effort in electronics to meet 
the demands of advanced new weap· 
one and weapons systems. 

To these are added further prob. 
lems. On the less glamorous side, we 
must find the answers to some mighty 
tough engineering questions too. You 
know that we have been working 
very hard, both in the military serv
ices and in industry, to build enough 
reliability into our military equip· 
menta and systems to make them 
effective in service. In this we have 

been making excellent progress, but 
the job is going to get much tougher 
as our systems become more complex 
and as we press farther into areas of 
new technology. So, in the future, we 
will have to place even greater em· 
phasis upon reliability engineering. 

Still on the engineering side, we 
urgently need much more effort in 
the areas of standardized design 
methods, designing for automatic 
manufacturing processes, · obtaining 
better and more reliable tubes and 
components parts and improving our 
general engineering specifications and 
practices. 

Seeking Solutio,.. 

r shall now summarize the major 
problems confronting industrial or
ganizations and the Department of 
Defense in the area of military elec
tronics. First, with respect to the sky· 
rocketing costs of electronic develop· 
ment and engineering, we must deter· 
mine the causes for this serious situa
tion and immediately take corrective 
action. 

Next is the question of successfully 
carrying out essential research and 
development work in the face of a 
technical manpower shortage. We 
must make sure that the services of 
every scientist and every engineer 
working on military programs are 
being utilized for maximum effective. 
ness. 

The third item to he considered is 
the real, fundamental problem of ad· 
vancing our basic electronic tech
nology fast enough to meet the re· 
quirements of new weapons and weap
on systems. To do this, we must put 
more emphasis and more dollars on 
applied research and technical de
velopment. 

Certainly not the least of our prob
lems is that of achieving the excel
lence and maturity of engineering 
that is needed to make our new weap· 
ons and systems acceptably reliable 
for service use and ready for pro. 
duction in the quantities required for 
mobilization. 

The solution to these problems can 
be accomplished only through the 
combined and cooperative efforts of 
industry and the military services and 
by the most effective teamwork be
tween our scientists and engineers. 
It -is our challenge that we must re· 
solve these questions in rime and 
successfully to reinforce and strength
en the future security of this country. 

I feel sure that, in seeking solutions 
to these critical problems, the Armed 
Forces Communications and Elec
tronics Association can and should 
play a vital and inspiring part. 
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A vital product need just ahead on 
in the field of INFRARED· . For detectm 
potential asgressor, Hot stuff • comes th 
IR• has numerous significant advantages: target 
size is not critical .. . a passive seeker, it never 
divulges its source or location ... will outperform 
radar of comparable dimensions. IR can't be 
jammed ... when detecting, it 
can 't be detected. LMEE . .. pio-
neering these advantages ... has 

through 
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- GOVERNMENT 

V PROGRAMS TRANSMITTED TO CUBA The FCC has given the go-ahead for inauguration 
r overseas telecasting by authorizing the first use of •over-the-horizon• pregram 
roadcasting. AT&T and Florida Micro Communications, Inc., Miami, both received 
ermission to transmit ultra-high frequency television programs between Florida and 
\.l.~a. a distance of 180 miles, via the tropospheric scatter technique. 

'~CHUTES UTILIZED FOR TALKING TO THE ENEMY Air Research and Development Command 
~C) has announced-S-nev parachuting public address system as an aid to talking 
.he enemy into surrendering. The development, nicknamed 'Talk Down,• is for the 
tse of psychological warfare units trying to get enemy troops to give up. This 
>omb-shaped device goes •on the air' at 4,000 feet with a tape recorded message 
~bout 250 times louder than that of an average TV set. Instead of hovering over the 
~rea with a loud speaker which is risky under ground fire or bad weather conditions, 
tl-ley can now drop their peace appeals from high a ltitudes. The system was devel
OJ>ed on an inter-service and industry project monitored by ARDC's Wright Air Devel-
01>ment Center. Cook Research Laboratories, Skukie, Illinois, has the development 
contract. 

BALLOON RECORD SET IN MINNESOTA In June, Capt. J. W. Kittinger, Jr., a jet pilot, 
rode a huge plastic balloon to a record 18 miles high, beating the old manned
balloon mark by four miles. Kittinger landed safely in the helium-filled bag, 
suspended in a 3 by 7-foot gondola, after soaring to 96,000 feet for one hour and 
50 minutes. Total flying time was six hours arid 34 minutes. The test was cut short 
when the voice transmitter failed on the way up due to antenna trouble. This as
c ension, one of a series, may prove valuable in future rocket and manned-satellite 
flights. Later this summer the Air Force will attempt a manned-balloon flight to 
100,000 feet to remain for twenty-four hours. 

•ROBOT• TRACTOR AT FORT BELVOIR A tractor that can be operated anywhere within 
Tange of the radio by which it is controlled is undergoing tests at the Army Re
search and Development Laboratories-. Fort Belvoir, Va. The tractor, believed to 
represent the first application of the remote control principle to construction 
equipment, may prove invaluable in construction work in radio-activated and combat 
zones and in fighting large fuel storage fires. From a jeep or helicopter equipped 
with a standard military radio transmitter and a special control box, normal opera
tions can be performed from distances up to 15 miles, simply by manipulating the 
buttons on the control box. By mounting small television cameras on the tractor, 
it is believed that the remote operator could manipulate without any information 
from a visual observer. 

CONTRACT AWARDS: The~ has announced the following contracts: Servo Corp., a~
velopment of a high accuracy direction finding set (AN/TRD-15), $143,563; Chrysler 
Corp., guided missile components, $3,782,738; Chrysler Corp •• 900 M48-A2 Tanks, 
$119,000,000; Collins Radio Co., 12 radio transmitting sets (AN/FRT-22) and 
4(AN/FRT-26), $1,137,225 • . ~grants include: Sperry Rand Corp., super-radar used 
to guide anti-aircraft TERRIER missiles toward targets (SPQ-5), $51,550,398; Gen
eral Electric Co., development of T64 gas-turbine engine, $58,500.000; Eastman Kodak 
Co., production of VT fuses, $3,000,000; Northern Ordnance, Inc., TERRIER launching 
equipment, $20,000,000; Hercules Po~der Co., testing of experimental missile propul
sion systems, $3,500,900; Aerojet General Corp., JATO units and spare igniters, 
$3,500,000; Elgin National Watch Co., guided missile SIDEWINDER fuzes, $700,000. 
The AIR FORCE awarded contracts to: Page Communications Engineers, Inc., design, 
procurement, installation and test-operation of scatter commWlications systems for 
SHAPE, $3,500,000; Lockheed Aircraft Corp •• continuation of ramjet engine flight 
test program, $14,500,000; Hughes Aircraft Co., modification of airborne electronic 
control systems used in all-weather jet interceptors, $1,071,239; Boeing Airplane 
Co., Bomarc missile, $7,109,195. 
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- INDUSTRY -

SENSITIVE CAMERA OPERATES UNDER WATER Admiral Corporation has developed a new mi.11 
tary television camera for-riiEtU:--S:-Navy's Bureau of Aeronautics with such extr ... . 
sensitivity that it can be operated under water. It was announced that special -' 
circuitry in the new image orthicon TV camera permits it to be used for reconnais
sance even under the most adverse conditions. The camera is used in conjunction 
with a television monitor on which the phase of the signal can be reversed and the 
picture size can be controlled. 

NATO TO BE LINKED ~ FORWARD SCATTER COMMUNICATIONS SHAPE has issued a letter of 
intent for the engineering and installation of one of the most modern and extensive 
military communications systems in the world. This new network will combine over
the-horizon tropospheric forward scatter and line-of-sight radio relay links exten 
!ng from Eastern Turkey around the broad crescent throughout NATO Europe to Northe 
Norway, with its main center in Paris, France. This estimated $9,000.000 contract 
was signed by International Standard Electric Corp •• the overseas management sub
sidiary of IT&T and Hycon Eastern, Inc. 

RADAR AIDS IN THE KITCHEN Scientists at Raytheon Manufacturing Company's Food Lab
oratory are-Using radar's electronic energy to preserve fresh and cooked foods so 
they can be stored on a kitchen or grocer's shelf at room temperature indefinite1y : 
without refrigeration, and without loss of flavor, texture, or nutrient va1ue. 
preserved food weighs only a fraction of the fresh product. From 70 to 95% or ~z 
fresh foods' weight is water, •hich is removed by applying microwave energy whil.e. · 
the food is held under vacuum at below freezing temperatures. The food can be ~~ 
stored to its original fresh condition in minutes simply by immersing in hot •a~ '~~ 
Still in the laboratory stage, this •freeze-drying• process has tremendous pote~ . ; 
tialities for the military in their supply problem--on the sea, in the air, and Oii . 
the ground. 

THE TOUGHEST METALS KNOWN TO ~ A new furnace, pioneered in titanium melting ~+ 
described as •a major metallurgical breakthrough,• is being made available in th~~ 
metals industry. This announcement came from Titanium Metals Corp. of America, 
Allegheny Ludlum Steel Corp., and the Lectromelt Furnace Division of McGraw-Edi _·· 
The furnace, called a consumable electrode vacuum remelting furnace, melts titanl·: 
zirconium, high alloy steels, or other ferrous or non-ferrous alloys which are r•¥ 
markably free of impurities . Such high-performance metals are used in buildin8 ) . 
aircraft and engines, missiles, and atomic reactors. One official said the pre- :· 
cision low-cost melting technique was in great part responsible for advancing ti
tanium to a tonnage metal at constantly lower price levels. 

-GENERAL-

RADIO AMATEURS TRANSMIT A •FIRST• The first successful transmission of sports pic
tures and Sunday comics to the Antarctic was made on Sunday. May 5, via radio rac
simile. The transmission was accomplished by radio amateurs in the U. s., more 
than 8,000 miles from the point or reception. The pictures were transmitted to the 
Antarctic by W2KCR at North Syracuse, N. Y., and the Operation Deep Freeze Com
mittee of the Radio Amateurs of Greater Syracuse as a function of the American Red 
Cross Amateur Radio Morale Message Service. The new radio picture transmissions 
are a forecast of similar and more personal transmissions in the future. 

U.S. AND PORTUGAL LINKED BY DIRECT TEX CIRCUIT RCA Communications, Inc. has an
iiO'Wiced the opening of a direct radio-teletypewriter exchange service (TEX) between 
the U. s. and Portugal. The new point-to-point circuit provides increased capacity 
for handling the two-way TEX calls made by business-men. Now, circuits to Hol1and 
and France, over which Portuguese TEX traffic was routed previously, are able to 
carry heavier volumes of calls, and calls between Portugal and Japan, Hawaii, or 
the Philippines will all be processed more rapidly. Rates for TEX service between 
the U. S. and Portugal will remain at $3.00 a minute for a three-minute minimum 
call. 

'ELECTRONIC EQUIPMENT• RECEIVES RECOGNITION The International Telephone Directory, 
a Yorldwide classified business phone directory, will have a special section under 
the general classification o! •Electronic Equipment• in its third edition which is 
slated to be published January 1958. Sub-classifications bearing the prefix 
•electronic• are as follows: •Engineers,• •equipment designers,• •industry,• •meas
uring and testing d·evices, • •research,• •tubes and equipment," and •tube-machinery 
manufacturers.• 
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This skilled machinist uses a Lindner 
jig borer with electronic Autopositioner 
and rotary indexing table to produce 
a precise test fixture for the MD-9 
Hemisphere Sight used in the B- 52 
bomber. Other General Mills-built 
bombing or fire control units fly with 
the B-47 and B-58. 

*B-52 gunners are better marksmen 

because of this General Miiis craftsman 

Maintaining accuracy of the MD-9 Hemisphere Sight 
for the tail defense system in B-52 bombers calls for 
unusually close tolerances. Holding these tolerances 
requires exacting test fixtures. We designed, engineered 
and built many of them. 

Wt'd like to tell you more about how we 
combine creative engineering and fine precision 
production to urve industry and 
military. Our unified team can handle 
research, development or manufacturing-or tlw 
whale packqe. Send for facts, Dept. SG7 

The optical device in the picture has ftat, microfinished 
surfaces with angular accuracy within two minutes of 
arc surrounding lens openings. The critical ftat areas 
and openings are located from beanng holes that arc 
held within + .0002', - .0000'. 

Test fixture in place on M0.9 HcmisphcR 
Sight which we build under subcontract for 
the Crosley Division of Avco. 

MECHANICAL DIVISION 
CRtATIVf RCSO.llCH ANO OtVCLOPM{NT • PllEC/$/ON CNOINUlflNO -'NO PlfOOtJCTION 

Google 



photoprogre 

by FRANK SMITH 
PHOTO EDITOR 
SIGNAL 

The white doh pictured here ere tun9sten •tomr. They ... ,, 
to9r•phed by muns of the fleld ion mic:ro,eopc. 

Photography Of Atome 

Photographers interested in the photography of particles 
too small to be seen by the most powerful microscope 
will doubtless be interested to know that photographs of 
individual atoms of tungsten, rhenium and some other 
metals, have been made by means of the field ion micro
scope developed by Dr. Erwin Muller of Pennsylvania 
State University, University Park, Pa. 

The field ion microscope is an improved version of the 
field emission microscope which was invented by Dr. 
Muller some years ago. 

Briefly, the field emission microscope consists essen
tially of an evacuated glass envelope which is shaped 
somewhat like a small TV tube. Leading into the glass 
envelope are two current carrying wires which terminate 
in a very fine point and form the emitter (cathode) . 

The inner surface of the tube is coated with a conduct
ing film which forms the anode. 

The viewing screen is formed by coating the inside 
convex face of the tube with a phosphor powder which 
produces vjsible light when electrons or ionized atoms 
impinge on it. 

Jn operation a negative potential of several thousand 
volts is applied between the cathode and anode. A visual 
image of the lattice structure of the cathode tip then 
appears on the phosphor viewing screen. 

Jn the field emission microscope, the emitter tip is 
charged negatively, whereas in the field ion microscope, 
the emitter tip is charged positively. The positive ions 
which form the image are made from a thin gas of 
helium atoms introduced into the microscope. 

In contrast with the electron microscope which gives 
a resolution of about 10-20 angstrom units, the field ion 
microscope gives a resolution of the order of three angs
trom units and since alomic dimensions are of this order. 
they can be resolved. Magnification is of the order of 
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two million and the images produced are bright enoug. 
to be recorded by sensitive film with an exposure tim 
of one minute. 

Professor Muller has worked out a color print tech 
nique by means of which changes in the atomic strucrun 
between pictures taken at different times may be shown 
For instance, a copy of the first picture is illuminate< 
by green light and a copy of a second almost identira 
picture is illuminated by red light. The two pictures an 
brought to coincidence by optical means and the r~ult· 
ing picture is then photographed on color film. Jn !ht 
resultant picture, all atoms that occupy identical position! 
on both photographs appear bright yellow, the on~ that 
are only on the first picture appear green and the on~ 
that are only on the second picture, red. The color pir· 
tures are quite striking and allow one to view the di;. 
tribution of the loosely bound atoms over the cnstal 
hemisphere. 

The field emission microscope is expected to play an 
important part in studies of certain properties o{ metal; 
such as fatigue, creep, evaporation, etc. 

New Air Force ''Cat Eye" Light Amplifier 
According to the Office of Information Servi~. Air 

Research and Development Command, Baltimore, Md .. a 
new light amplifier called the "Cat Eye" may provide thr 
means for answering the questions about the "canab·· on 
the planet Mars. 

The ''Cat Eye," which grew out of a rei;earch prngnm 
of the Air Research and Development Command under 
the sponsorship of ARDC's Aeronautical Research Lair 
oratory at Wright Air Development Center l'W . .\DC I. 
Dayton, Ohio, can see a scene at night and reproduce if 
with daylight brightness, even when the human eye ca~ 
see nothing. Research work on "Cat Eye" light amph· 
fiers was conducted for ARDC by Westinghouse Corp. 
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nd the Radio Corp. of America. 
Conventional photographs of planets and other heav

nly bodies taken even with the bl.lescopes suffer from 
'le "jitters." The "jitter" is ca by tremors of air 
1asses in the earth's atmosphere ch affect the resolu-
ion of distant objects such as planets and galaxies, be
ause the light is deflected first in one direction and then 
n another. An example is the shimmering of st~rlight 
een on a clear night. This shimmer causes the photo· 
raphs to blur, since conventional photographic tech
,iques require exposures of several seconds for Mars, and 
ven longer periods for more distant planets or the stars. 

Jn operation, the "Cat Eye" light amplifier senses and 
1mplifies the always present light unseen by the human 
·ye. Photons, the electro-magnetic waves which appear 
tS light over certain frequencies, are sensed and imaged 
m a photosensitive surface. There they are transformed 
rum photons lo electrons, accelerated, and produce 
~lectro-stat ic images. These are further amplified and are 
iensed by an electron beam. The resultant signal again is 
implified into the cathode ray tube. 

Photographic exposure times can be reduced 16,000 
time! with the light amplifier, according lo Mr. Radames 
K. H. Gebel, of WADC's Aeronautical Research Labors· 
tory. This will permit photographs that might reveal 
the nature of the "canals" and other features of Mars, 
and also make it possible to see perhaps 100 times farther 
into space than with the finest telescopes using conven
tional photography. 

The W ADC's Aerial Reconnaissance Laboratory is 
11\anning integration of the "Cat Eye" into reconnaissance 
systems which can take aerial pictures at night. 

Electron-Image Recording by Xerography 

An interesting method of using Xerography for the 
purpose of recording of electron images of the type pro
duced in electron microscopes and electron diffraction 
cameras is described by P. B. Sewell in the April 13, 
1957 issue of Nature (London). 

Sewell states that by using an accelerating voltage of 
50 kv., electron diffraction patterns have been recorded 
on vitreous selenium films about 60 microns thick, 
developed for use with X-radiation. 

A limited number o{ experiments has shown that, using 
50 kv. electrons, the particular selenium plates employed 
require an exposure similar to that used with Ilford N. SO 
photographic emulsions. 

A diffraction pattern just visible on the fluorescent 
screen requires an exposure time of about five seconds. 

The author states that the following points are of 
particular interest with regard to the possibility of using 
the technique to record electron images: 

(1) The vitreous selenium plates are free from out
gassing effects at room temperature, 

12) Xerographic plates of the type developed for 
radiography can be used for recording electron images 
produced in electron optical instruments using beam 
accelerating voltages between 45 and 55 kv., 

(3) Such plates require an exposure similar to that 
USed with the high-contrast photographic emulsions 
commonly employed in electron microscopy and electron 
diffraction, 

14) The use of suitable liquid developing techniques 
makes possible image resolution beyond the limits attain
able with conventional photographic materials, without 
sacrificing the plate sensitivity, 

( 5) The high image-contrast and wide latitude of ex· 
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posure that have been demonstrated with Xeroradiography 
could be advantageous in the recording of electron 
microscope images, which frequently exhibit low relative 
contrast. 

Your author has long thought of the idea of a truly 
electronic camera for ordinary use wherein the light or 
optical image of a scene is picked up hy an image tube 
and converted into an electron image which is instantly 
and directly recorded by electronic means as a dry pho
tograph. thereby doing away with the conventional silver 
halide film with its attendant chemicals, darkroom and 
processing. 

Sewell's experiments seem to indicate that such a 
camera may not be beyond the realm of possibility. 

Image Converters in Photography 
One of the interesting developments in recent years 

is the increasing use of image converter tubes in the field 
of photography and particularly in high speed photog
raphy. However, it is not alone in the field of high speed 
photography that these tubes are useful, but also in 
astronomy for direct photographs of star fields and 
~tellar spectra. 

Although it may not be so well known, it has been 
amply demonstrated that the information recorded per 
unit time by a photographic film can be greatly en
hanced by exposing the emulsion to accelerated photo
electrons instead of photons. In order to do this. an 
image converter must be used and the film must be 
placed inside the converter. Since the film contaminates 

vocuuitt toe• 

P~oroorop~JC plo1t. l1h11t 
bt rnoud ntor fa 1t tor 
t•pOIUrt 

The above is a sehemetle diegram of the Hiltner im•ge converter 
tube with protecting foil end plete chenger. In recent yHtt, use of 
the imege converter t'lbe in high spHd photogrephy has lner .. sed. 
These tubes prove velueble not only in +he field of high speed 
photogrephy but elso in estronomy for di.-.ct photogrephs of stu 

field end stellor apeetre. 

or poisons the photocathode and shortens its life-perhaps 
to the order of one hour-a method had to he found to 
overcome this. W. A. Hiltner of Yerkes Observatory. 
Williams Bay, Wisc., under a contract sponsored by the 
Office of Ordnance Research, U. S. Army, has experi· 
mented and demonstrated an ingenious method of doing 
this by inserting a thin metal foil between the photo· 
cathode and film. The foil bas the property of transmit-
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ting the electrons but holds back the contaminates (water 
vapor) of the film. Thus, an effective barrier is set up. 

The image converter was made by the Farnsworth 
Electronics Cor}>. and is a modification of a standard 
image converter with the phosphor replaced by a thin 
aluminum foil. 

Other workers, notably Professor Andre Lallemand of 
the Paris, France, Observatory, use converter tubes con
t>tructed along somewhat different lines but also with 
good results. Image converters which are said to be 100 
times more efficient than a photographic emulsion for 
reacting to photons have been reported and the use of this 
tuhe for astronomical photography seems to be assured. 

Quite a different use for image converter tubes is re
ported in a paper entitled "Millimicrosecond Photography 
With an Image Converter Tube'' by R. Carroll Maninger 
and R. W. Buntenbach of Precision Technology, Inc., 
Livermore, California, presented at the 1957 IRE Con· 
vention in New York City. 

The authors describe a camera that uses a new type 
image converter tube which is designed for image con
trol, focussing and deflection by pure electrostatic means 
as opposed to electrostatic-magnetic means in previous 
type cameras. 

Some applications of high speed cameras such as 
photography of the growth and decay of electrical dis· 
charges, detonation propagation, shock wave formation, 
etc .. require cameras of ultra high speed. 

The apparatus described in the paper consists of a 
specially designed image converter tube, associated pulse 
circuitry, and oscilloscope recording camera. The use o{ 
the image converter tube and its associated circuitry in this 
camera is unique in that it acts both as a shutter and as 
a means for moving images across the face of the sta
tionary recording film. The camera can take a multiple 
framed sequence with controlled time spacing between 
frames and with exposure times during each frame as 
short as ten millimicroseconds. 

The image converter camera is easily synchronized with 
the events being photographed and under certain con
ditions, the camera requires less light from the event than 
other types of cameras. This results from the ability to 
obtain li~ht amplification within the image converter tube 
itself. The image tube used is an RCA Type C73435A 
with nominal characteristics. 

The resolution capability of image converter tubes is 
customarily referred to the cathode. The authors state 
that the first six C73435A tubes had a resolution capa· 
bility of 14 to 28 line pairs per millimeter. This corre
sponds to some 20 to 40 line pairs/ mm on the screen. 

The authors fu rther state that considerable success has 
been achieved with Type 44 Polaroid film, and the con
venience and ease of developing this film makes its use 
highly desirable. 

Ex.icon-Expanded Image Contrastor 

The development of a new color X-ray viewer with the 
exotic name of "Exicon"-Expanded Image Contrastor
that increases the readability of X-ray pictures through 
the use of contrast enhancement and color TV techniques 
has been announced by the Philco Corp., G&I Division, 
4700 Wissahickson Ave., Philadelphia 44, Pa. 

The "Exicon" X-ray viewer performs three essentially 
different, but equally important, functions to extract 
quickly and accurately a maximum amount of information 
from an X-ray transparency, according to Dr. J. Gershon. 
Cohen, Chief o{ Radiology of the Einstein Medical Center. 
Northern Division, Philadelphia, Pa. Dr. Gershon-Cohen, 
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who has been in close contact with Philco, Government 
and Industrial Division, research engineers during the 
development of the .. Exicon'' X-ray viewer, said that the 
viewer "enhances X-ray contrast in 'gray scale' variations. 
increases readability by utilizing full color and miLeonifies 
an area being viewed." 

The viewer consists essentially of monochrome and 
color monitors. an operator's console and a flying spot 
scanner. An X-ray negative placed before the fl};ng spot 
scanner will be magnified and separately reproduced in 
enhanced monochrome and color. Negatives mav be 
quickly shifted about to obtain magnified images of any 
portion. The system may be used in conjunction ";th 
closed circuit color TV installations. 

Before processing the information contained on an 
X-ray negative through a contrast, enhancing device and 
a color converter. the information must be transformed 
into an electric signal. This is accomplished through tbf' 
use of a flying spot scanner. The heaTt of this device is 
a cathode ray tube. By means of a sharply focused. in
ternally generated electron beam, a very small spot of 
high luminous intensity mav be produced on the tube"s 
phosphor screen. This bright spot is then focused b~- a 
lens system upon the X-ray transparency under examina· 
t ion. 

An amount of light. proportional to the transparenC'~· 
of each small area of the negative, passes through thr 
ne~ative and is picked up by a photo tube. There t~ 
light is transformed into a video signal which is then 
amplified. This signal is then fed to a constant enhancing 
device in which adiacent areas having a difference in 
brightness that is hardly discernible, may have their 
relati\•e contrast enhanced well above the threshold of 
visibilitv. This TV signal is now fed to a black-and.white 
monitor and throu2h a color monitor where the X-raY 
picture is reproduc~d in color. · 

On the color monitor, the strongest signal obtaintod 
from particularlv transparent sections of the X-n)· 
negative will be portraved as the color red; the weak~ 
signal will show up as blue. Between the extremes, cQlors 
range throuf!'h orange. yellow, chartreuse, f?Teen and 
cyan. The system has been made sufficiently Rexible so 
that different color sequences may be realized. It is al.-.o 
possible to electronically convert the image from a nega
tive to a positive in an instant. 

Other uses for the new system now under study are: 
aerial reconnaissance, air traffic control and various in· 
dustrial techniques such as those employed in the fielru 
of metallurgy. chemistry and pharmacology. 

New Photographil' Sdence and Engineering Sodety 

One of the signs of the times- particularly as it relat~ 
to photography and its advancing use in science and 
technolo~-is the recent formation of a new technical 
group, the Society of Photographic Scientists and Engi
neers, Washington, D. C. 

The new societv which has been formed is the result of 
the merger of the. Technical Division of the Photographic 
Society of America (PSA) and the former Society of 
Photographic Engineers. 

The new society which will consist of some 1.200 scieo
tific and eni(ine.ering members scattered throughout the 
world is dedicated to the "application of photography to 
science and science to photography." 

A new official journal of the society to be called 
Photographic Science and Enginee.rinl.{ made its debut in 
June, 1957. The new journal featured papers and art icl~ 
of scientific and engineering interest to the profe5$ion. 

<Co11ti11ued on pase 40} 
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Hycon fille r Model 100 KUC 
Shown Y, sin 

Accurate phase and 

frequency response 

for Single-Sideband 

Transmission ... 

Compotiblo Slngle-Sidobond Ttonsmillet Adopter. 
developed by Kohn Research lobQratoriH for Sto· 
t ion WMGM, u1es Hy<on f llter Model 100 KUC. 

todio Tower of ltoodco•t $lotion WMGM (50.000 waits) 

another problem solved by HYCON FILTERS 
The first domestic broadcast installation 

of the Compabole Single-Sideband Modulation 
Method has recently been completed by Broad
cast Station WMGM of New York City on an 
experimental basis. Advantages of this system 
are improved fidelity, improved range in the 
presence of co-<:hannel interference, resistance 

WCTllC.Al S,f.Ct'1CAttOHS IM ... 1 100 tCUCI 
C•Nl•t Ffe~11enc)' 1 100 ICC 

""°""'"'ron al ,.,,,,., r 300 "" 2 db moxfmym 
All•1111alle11 QI COJrlt1 • .coo qw 2 116 "'°"'"'1111'1 
Alfen11atlon ol carrier lOO q>e: 60 db minimum 

tl\ ... nlon lon. IO db mo•lrnurn 
Poubond b1ponM Votlollon: 'h dti 
llf\IMc!lan<o: 8200 oh1M 
D1m•n•lo1": S v," " )"',. 2 ~ .. 

Al.$0 AVAl~AIU · ~'>cl•I IC)O t<4e-t.w•r Sideband 
~odotl I 00 K'A- CcJ1Jltt Stlt<llori 

to fading and reduction in spectrum space. 
Because of their ability to meet the stringent 
requirements for the SSB. frequency selecti~e 
networks, Hycon Filters were chosen for this 
installation by Kahn Research Laboratories, 
designers of the CSSB Transmitter Adapter. 

Whether your selectivity problems are .in 
transmission or reception, AM or FM, mobile 
or fixed equipment, Hycon quartz crystal Filters 
offer you these advantages: LOW COST -
standard models; LOW DISTORTION-pass
band uniformity within ± Y.i db; HIGH ST~
BILITY - inherent in crystal resonators, also 
freedom from microphonic behavior; ZERO 
MAINTENANCE - hermetically sealed, re
quiring no realignment or readjustment. Hycon 
Eastern, Inc. can assist you in the selection of 
filter characteristics best suited to your needs. 
Write for Crystal Filter Bulletin. 

"Bridging the Gap Between Science and Technology through Electronics" 

HYCON EASTERN, INC. 
75 Combride- ,orltwoy Dept. G·1 Combr/dfl• 42, Mou. 

Alfllloted wah HYCON MFG. COMPANY, .......... Coll,.,,,le 

Mon11fo<111r.tri of1 Cryitol fllteri, Ultro Stobie 01cillators, ond Magnetic Tape Indexing ond Soon:h Units 
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Work of the ne111· society 111·ill be carried on principally 
thr<1ul!h local chapters located in many principal cities of 
the Lnited States such a& Washington, I). C., .'.\e111· York 
City, Rochester . .'.\. Y .• Chicago, 111., Los Angeles, Calif., 
Dar ton, Ohio and others. 

\fonthly technical meetin~s are held in the \·arious 
1:hapters and an annual technical conference, the first of 
111•hich 1'1'ill be held Sept. 9 to 13, 1957 at the Berkeley
Carteret Hotel. Asbury Park, \. J. 

A,lcJress of the Societ~· of Phot11graphic Scientists and 
Engineers is Box 1609, ~ain P. 0., Washington, 0 . C. 

This new Ni~on "Fisheye" c;emera h•s 180-degrH vertica l •nd 
horitontal coverage. It li1es ltandard 120 roll film and produc;es 12 
c;irc;ular picturu on • 21/4" 1 2V.t' squ•r•. The cemera, repre1entin9 
an import•nt stride in the field of ultra-wide-angle optics, is de-
1i9ned to view objech u • fishaya Hes and is ovaileble only on 

spacial order. 

New "Fisheye .. Camera Take11 180-Degree Picture 

A new camera that has 180-degree vertical and hori· 
zontal coverage has been developed by Nikon, Inc., 251 
Fourth Ave., New York 10, N. Y. 

Called the ''Fisheye," the camera uses standard 120 roll 
film and produces 12 circular pictures on a 2Yi" x 21/.( 
square. The camera is equipped with a Nikkor lens which 
represents an important optical advance in ultra-wide
angle optics. The lens has a focal length of l6.3mm and 
is designed to "see" a& a fisheye sees. 

Because of the wide coverage a viewfinder is not 
ab&olutely required since the photographer can see the 
ap1>roximate coverage from the reflection in the lens. The 
camera is provided with three aperture settings, £/ 8, f/ 11 
and £/ 16 and shutter speeds ranging from 1h second to 
) / 200 second. 

The camera can be handheld and is equipped with an 
automatic film counter and a single-stroke wind-back 
film advance crank. 

Although the camera is designed primarily for scien
tific work, and particularly for sky and cloud conditions, 
ii may he used for any purpose for which extreme wide 
angle coverage is desirable. 

The price of the camera is S3,000 and it is available 
only on special order. 

Viewing Negatives u Po11itivea 

Professional photographers, who are plagued with the 
time-coneuming procees of working proof prints in order 
to determine the he~t negative for printing, need worry 
no longer, for a unique European development which 
make11 poHible the viewing of negatives as positives. has 
been announced by the C. P. Goerz American Optical Co., 
Inwood, N. Y., the American distributor. 

The instrument, which is called the Vertoscope makes 
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it po88ible to \•iew aor 6lm negative instanlly as a 
positive, enlarged 21/2 times. 

The principle of operation of the Vertosc:ope ia • 
follows: A fluorescent screen is excited b, · ultra-orialis 
light radiations, causing it to glow. The glow died• 
cancelled out by the exposure of the fluorescent -=-
to infra-red radiations. 

As the image of the negative is projected onlO ae 
Auor~cent screen, using the infra-red light soan:ie, 6e 
dark areas of the negative do not permit the traznrri • 
of the infra-red radiation. The clear areas of the ~ 
tive readily pass the infra-red. Therefore, the fiuonS&Dtae 
is cancelled in the regions that are of light density ad 
the flu orescence of the screen is not cancelled in diit 
areas corresponding to the dense areas of the film. Tbea 
areas continue to glow and appear bright to the views. 
Thus the values of the negatives are reversed. The imagir 
viewed is the equivalent of a positive print with cof'ft' 
sponding intermediate tones faithfully reversed. 

The process is continuous as long as the H.uore:sttm 
screen is excited by the ultra-violet radiation. V ariatio~ 
in contrast are easily produced by varying the intensit~· 
of the light source by means of a single knob control 
This permits the re·•ersal of thin or dense negati,·es. 

All negatives up to 21,4" x 31,4" or 70mm formal. in 
any length, may be viewed. A rotating negative carrier 
swings 180 degrees for vertical or horizontal subjecl!. 
A larger negative carrier up to 105mm is available.. Two 
''iewing parts permit simultaneous viewing by two 
observers. 

The Vertoscope is equipped with a 1,000 watt lamp 
contained in a housing which is blower cooled. The 
instrument is designed for 110 volt A.C. operation and 
consumes 1250 watts. Overall dimensions of the Verto
scope a re 131/2" x 25" x 161/2". 

A New 360-Degree Azimuth Camera 

A new 360-degree azimuth camera for recording 
horizon profiles, plane table work and similar uses has 
been developed by the Aero Service Corp., 210 East 
Courtland Street, Philadelphia 20, Pa. 

The horizon camera uses 35m.m motion picture 6lm 
and its precision design assures very accurate measure
ment of azimuth angles despite differential shrinkage of 
the recording film or photo prints. 

First used to record vertical and horizontal images for 
the radar station sites of the Distant Early Warning Line 
in Northern Canada, the camera weighs approximate~ 
20 pounds and mounts on a surveyor's standard tripod. 

The horizon camera is available with a choice of !en~ 
and choice of scales for the azimuth angle. Current 
models use a 12- or 20-inch lens and have horizon scalt'5 
of approximately 5 degrees and 10 degrees per inrh. 
A flare-reducing mask permits photographing aim~ 
directly into the sun with good results. 

Set up and leveling for the horizon camera follows the 
same routines as setting up a surveyor's level The 
camera turns through its 360 degree arc in approximate!~· 
one minute, the speed of turning being pre-set to control 
the exposure time. The constant speed drive motor i~ 
operated by a 24-volt battery. 

Film capacity Is approximately 400 feet, sufficient to 
survev about 60 sites. The film chambers are darkroom 
loaded but may be installed or changed in daylight, so 
different .films . may be used as requited to penetrate 
ground haze. Infrared and panchromatic film are thr 
principal types used, 
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THE GAPS IN FREEDOM'S FENCE 

The possibility of low-level bombers, slipping through the continental 
radar fence, has been the cause of much concern in our Air Defense 
Command. But a new "gap filler" radar eliminates the shadow are.as 
caused by the earth's curvature nnd irregularities of terrain ... helps 
give instant warning of the approach of intruding aircraft. 

Vital in the chain of"gap filler" radar sites is n Varian Type VA-87 
klystron amplifler, sending out a million-wait pulse of power a thou
sand times a second on a 24-hour-a-day basis. It provides the abso
lute dependability necessary to our national security. Result-a radar 
that will operate fully automatically, for prolonged periods of time, 
with neither operating nor maintenance personnel at the radar site. 

Complete dependability is a characteristic of all Varian klystrons. 
along with extreme ruggedness, frequency stability, nnd outstand
ingly Jong life in service. Write the Varian application engineering 
department for complete specifications on the Type VA-87, or ask 
your Varian representative for a copy of the Varian Catalog. 

Varian is now building more than 1,000 VA-87 klystron amplifiers for 

the United States Air Force, for use in tf1e ANJFPS-18 gap filler radar 
systems being mam1fact11red by Bendix Aviatiot1 Corp. 

THE 
MARI{ OF 

LEADERSHIP 

VA·87C 
F(cquency range: 2800·2900 Mc 
Penk power output: One mri;:iwntt 

Duty cycle: .003 
Power gain: 60db 

VAR I AN associate• 
PALO ALTO 11 , C ALIFORNI A 

Reprosentotivos in oil princ1pol cities 

KLYSTRONS, TUVELING WAVE TUBES, 8ACKWARO WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
• F SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH ANO DEVELOPMENT SERVICES 
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The Trend of 

Facsimile • 
1n Military Communications 

by A.G. Cooley, Executive Vice President, Times Facsimile Corp. 

Editors :"\ote: The following three articles are the first in a 11eries of technical papers pre-
11ented al the Eleventh AFCEA ~ational Convention. AddiLional article.s will be published 
in sub!equent iHuee of StCNAL. 

Sou;n Mo11s£ HAD HAllDLY 6niehed 
learning the Morse Code before the 
inventor-a of his day were trying lo 
find a graphic means of communication. 
Their goal was a eystem that would 
deliver a menage as a faceimile of the 
origioal. 

The 6ret facsimile equipment wae 
built and teated in 1848. 

A11 other methods of communications 
improved through the years up lo 1930, 
the apparent advantages of facsimile 
for message communications became 
less obvious, and the facsimile pioneers 
directed their atlention more and more 
toward picture transmiHion. One ex
ception wu Dr. Arthur Korn's work 
in transmitting tactical mape for the 
Werrnacht in 1918 and weatheT maps 
for Dr. Bjerknes of Norway around 
1923. 

1 
• 

Tactical map transmitted by Korn, Br.If 
Lltovsk I Ruuia J to Colo9ne. 

Since 1926 the United States Navy 
and the Weather Bureau have been 
interested in facsimile. At that time 
they transmitted weather maps from 
the Navy Radio Station NAA to two 
warships with a system developed by 
C. Francis Jenkins. 

General George Gibbs deecribed in 
a 1930 edition of Electronic1 the trans. 
miS1ion of facsimile messages from a 
Si(tnal Corpe plane ftying over San 
Jo' ranci11eo. 

Commercial photofaceimile, develop· 
et1 and operated by the Bell System, 
p.nl under way in 1925. Me118a~e fac!lim· 
ile hu hl'en a regular part of Western 
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Union'e telegraph system since 1939. 
Now they have approximately thirty 
thousand installations. 

Fauimile was ready for 5ervice 
during the tune-up for World War JI. 
It was used in Spain during the revolu
tion. Its next aervice was in Poland. 
Successful military tests were made by 
the United States Signal Corpe at the 
Plausburg, Ogdensburg and the Louie
iana maneuvers prior to World War JI. 
These tes111 led to the adoption of fac
simile for military uses by the Allies. 

One very important service perform· 
ed during the Normandy invuton was 
the transmission of reconnaissance 
photographs. The photographs were 
take.n by observation planes flying over 
Normandy. They returned 10 England 
where the pictures were developed, 
analyzed, and then transmitted by fac
simile to the front line troops, all with· 
in an hour from the time when the 
pictures were taken. 

From a central weather plotting 
11ta1lon in England, weather maps were 
transmitted to many of the airfields 
so that all missions would be using 
the same weather interpretations, thus 
coordinating their navigation calcula· 
lions. This aided in bringing the planet 
together at their scheduled rendezvous. 
The weather map transmission sy111em 
proved extremely serviceable during 
tactical operatione. 

After V-E day the traffic load fell 
off and the operators entertained them
selves with the transmission of interest· 
ing French photographs. It was decided 
that heller use could be made of the 
equipment. so ii was returned to the 
Stales where the Air Weather Service 
set up a national wireline facsimile 
weather network. 

Around the clock, seven days a 
week over 600 military. Weather Bureau 
and c-0rnmercial meteorological offices 
now receive facsimile charts from 
Suitland. Maryland. where they are 
prepared by Weather Bureau meteorolo
gists. 

Radio transmissions supply weather 
information to ship and shore elations 
for the entire North Pacific and North 
Atlantic areas. Navy ships receive 
special bulletins by facsimile and 
transmit various types of material in
cl1.1ding drawings required in making 
rrnergency ship repairs. 

The Air Force is ueing f acsimle .. 
land lines for administrati.e c:omllli
catione and is Eetting up a ...i 
weather ne.twork lo cover adclili&ml 
requirements. 

The Signal Corps operates a rllll. 
facsimile service with headquarters ii 
the Pentagon. Tbere are circuilt I.I 
Japan, Honolulu, Europe and A£rica. 
Of special value is the circuit to Eritra 
on the Red Sea where the mail etfl'i« 
is particularly poor. The traffic ooosilb 
of engineering drawings, pbotognpli6, 
bills of lading, etc. 

The Weather Bureau uses fa~im.ilt 
equipment of the newsphoto tw It 
transmit photographs of radarscopt 
presentations showing hurricane cloud 
formations. An improved type ol 
equipment of the flat bed scanner typt 
has recently been delivered to the :\ir 
Force for uee in a similar servict. 

Faz Sy•lerru In Pioneerinf Plwf 
The need for a facsimile field unit 

equivalent to the wallUe-talkie }w loag 
been recognized. Two or th~ attempll 
l1ave been made to develop suit&ble 
equipment but miHtary require.meet! 
have not as yet been met. A DC"f 

project of development will soon be 
underway for the Marine Corps. 

The transmission of reconnai&.~nre 
photographs from plane to ground i! & 

project that has received off lltld oo 
attention since the Signal Corps' trant 
missions in 1930. Reconnais..<aort 
photographs contain small detail •hich 
require very fine scanning, appro'J.imare
ly 500 Jines per inch definition. Tran• 
mission over a voice frequency channd 
of a 7 by 9 inch aerial photograph 
would require more than an hour and a 
half. To make the transmission in 6" 
minutes a band width of 30,000 cydes 
is needed. The problem of providing 
such radio channels from plant> 10 
ground base station and channel5 for 
repeating from the base station to bead· 
quarters limits the soope of this appfi· 
cation of facsimile. 

Ho8pital services will 8000 belltfit 
by facsimile. A system ha11 ~ 
developed at the suggestion and under 
the guidance of Commander J. Geriboo
Cohen. Medical Corps. U. S. Na•JI 
Reserve. as a result of his milir-ary 
experience during World War IL 

(Continued on pqe 44) 
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Stretching 3,000 miles across the Arctic, special 
Motorola radar systems stand alert, ready to sound 
a warning at the first indication of an air attack 
over the polar cap. 

The urgency of this distant early warning system 
called for a "crash" program for both development 
and production. Working in tum with the Lincoln 
Laboratories at M.I.T., Bell Telephone Labora
tories, and the Western Electric Company, Inc., 
Motorola engineers came through with radar sys
tems for the complete line within a 14-month period. 

This is only one example of the military electronic 
equipment being developed and produced by 
Motorola for the varied military applications. 

Positions open t.o qualified Engineers and Physi.t;ists 

MOTOROLA 
MILITARY ELECTRONICS DIVISION 

Chicago Area Center· 2710 N. Clybourn Ave. • Chicago, Ill. 
Western Aree Center • 8201 McDowell Road • Plloent•, Arizona 

J1qtzedb Google ......................... __________________ ..., ______ ~~--------~~------~~~ ~ 

,4 h 
~ ·1,_;-

c.ctro11lc 
Coun .. rmeuure1 

ComPC>Mnt o.aio11 

(l.ettoolc 
CoMoutora 
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Many test transm1ss1ons have been 
made 10 Bethesda Naval Hospital, 
Wright-Patterson Air Force Base and 
Rome Air Force Base from several 
field stations at distances of 60 to 600 
miles. The results show that by means 
of facsimile tbe small dispensary unit 
ran enjoy the same expert interpret&· 
tion of the X-ray filmf> as the largest 
and best staffed hospitals. Plans are 
now underway for operational tests on 
a more extensive !!Cale. 

The Strategic Air Command is ex
perimenting with a communications 
system using various commercial types 
of equipment so as to become acquaint· 
ed with facsimile operations with a 
minimum of delay. 

When new and improved equipment 
designed especially for message com· 
munications becomes generally avail· 
able to the military, the facsimile traffic 
load will unquestionably increase, part· 
Jy because facsimile is considered to 
be error-free in operation. While there 
may be some exceptions under certain 
conditions, facsimile does have a very 
substantial advantage over other meth· 
ods in this respect. 

Facsimile is also desirable in military 
work because only a few minutes are 
required for operator training. Some 
of the recently designed equipment 
requires only the dropping of a message 
in a slot and pushing a button. 

Communicators do not even want to 
be bothered with pushbutton warfare, · 
nor do they want to be handicapped 
with the element of time in transmit
ting their communications. The need 
for operating manpower and mainte· 
nance is looked upon with fear and 
disdain. 

To meet this challenge of the com
municators, the facsimile manufactur
ers and the operators of the communi· 
cation channels are working overtime. 
Today's equipment is good. We want 
you to make the maximum use of it 
l'O we will learn the needs of tomor
row's machines. 

Speed Of Trammu•ion 
Let us now consider the problem 

o{ speed. We all think of television as 
an instantaneous operation-so why 
can't we have a facsimile system which 
is also instantaneoos. One such system 
was developed at considerable expense 
tr, a commercial company. Its capacity 
was demonstrated by transmitting the 
one thousand page novel, "Gone with 
the Wind'' in the amazing time of two 
minutes and twenty-one seconds. The 
equipment could tran.sn~lt a half million 
words per minute over a standard video 
circuit. 

Last year The New York Timi's 
wa.n.ted to deliver to the delegates of 
the Repub1ican Convention in San 
Francisco. papers containing the new!! 
in the final edition which is dosed in 
the composinii room al 2 :.45 am, East· 
ern Standard Time. Without the use o f 
jet planes, deliveries of papers printed 
in New York could not be made to the 
hotels in San Francisco by 7 am Pacific 

Time. So, a s pecial set of 1acs1mile 
equipment was built to transmit at the 
rate of one newspaper page in two 
minutes. 

Received copy was on film from 
which engravings, matrices and stereo· 
type plates were made for printing on 
a rotary press. The success of this 
operation has encouraged many mili· 
tary communicators to look toward 
high speed facsimile for future require
ments. 

The facsimile equipment can be de
signed to operate at most any speed 
but each type of communications chan
nel has definite limitations. Over a 
good voice frequency channel normally 
used in telephone conversations, one 
can transmit 2500 pulses or elemental 
.areas per second. This corresponds to 
15 square inches per minute when 
scanning at the rate of l 00 lines per 
inch. Sur.h a rate jg fine enough for 
average copy. In transmitting Thi' 
Times to San Francisco, a llCanning 
rate of 200 per inch was used in order 
to reproduce the small print in the 
financial columns. 

Th.is is an important point to remem· 
ber in facsimile. A system designed to 
transmit small type will be spinning 
its wheels when scanning large type. 
And, it will draw a blank when scan
ning blank areas. 

The first approach toward the trans
mission of the maximum amount of 
information in a given time is, there· 
fore, optimum use of the message 
blank. The next is the transmission of 
more elemental areas per 1>econd. The 
fastest circuits commercially available 
are television channels. They are cap
able of transmitting nearly eight mil
lion elemental areas per second as 
against 2500 over a voice frequency 
channel. Jn other words, the TV chan· 
nel can transmit approximately 3000 
times the information of a voice chan
nel. The channel cost is approximately 
twenty-five times as great. If we are 
permitted to dream, we might say that 
in speeding up by a factor of 3000 
there is a cost savings of over 100 to l. 

This is blue sky thinking of course. 
but there are a lot of blue sky planners 
around Washington and they might 
as well have this idea to work on. 

At the present time no one is known 
to have enough traffic to load up a 
TV circuit and there are relatively few 
points where TV terminals are avail
able. There is, however, encouragement 
for the communications planner who 
wants a serviceable high speed fac
simile system in the rea~nably near 
future. 

In many carrier telephone systems 
a 48kc band is divided up to provide 
twelve telephone channels. The 48kc 
circuit ii< referred to as a group circuit. 
Facsimile tests hove been made within 
the past few weeks over these circuits 
and they were found to have a capacity 
of 200 square inches per minute with 
100 line scanning definition. This is 
equivalent lo 2500 words per minute 
of elite typewriter type. 

Group ci rcuit connections can Lor 
provided to most any point reqwnng 
service. If the group circuits are u:'<'d 
to any great extent for facsimile. one 
of the distortion factors can be eliwi· 
nated with additional equipment and 
the capacity increased approximately 
100 per cenl. 

As facsimile develops in importanre. 
more and more attention wiJI be p11id 
to the design of wireline COIDllDanica· 
tions facilities for the proper tranlai. ... 
sion of facsimile signals. FortaaatdJ, 
the special considerations that fa ...... 
requir.es are also needed for the · 
mission of data processing sipela 
there i5 good justification for the 
of improving the circuits. 

Equipment 
Facsimile equipment designed 

built during World War II requires 
certain amount of manual operaticnL. 
In the interests of operating conveo
ience a continuous type of recorder 
has been developed for meteorological 
services. First deliveries of this 
er in its military form, AN/ 
will be made within the nest 
The commercial version is 
production alter nearly fifteen 
of engineering and development 

Continuous type wHther mep recorder 
AN/UXH-2.. 

The UXH recorder feeds out a con· 
tinuous web or strip eighteen incht'~ 
wide and at the rate of twelve, eightttn 
w twenty-four square inches per min· 
ute. It is designed to operate over mi('f' 
frequency circuits. At the lower spttd 
the circuit requirements are lenient : at 
the higher speed the circuits mu;:t 
meet the highest standards in the 600 
to 2600 cycle range. 

A continuous type of transmitter to 
cooperate with tbis recorder has ju~I 
been delivered to the Bureau of Ships. 
It is designated as the T-643/UX. 

Continuo111 type trensmitter T-643 / UX. 

l 
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THE FLIGHT HEARD ROUND THE lVORLD 

Recently three B-52 bombers flew around the world in 
45 hours and 19 minutes. They were only specks in the 
vastness of the sky, yet they were in voice-contact every 
mile of the way-with SAC headquarters in Omaha, 
with each other, with bases along the route and with the 
KC-97 tankers that refueled them in the air. 

Their speed-of-light contact was the AN/ ARC-21 liaison 
communications set in each of the ships. This is a long
range, pressurized, high-altitude airborne system, capable 

of world-wide communications. It may be operated by 
the pilot, so no radio operator is needed. I t is character
ized by minimum training requirements, simplified 
maintenance, high reliability, positive channel selection 
-with a choice of any 20 of 44,000 frequencie~. 

In this as in other ways, RCA serves our Nation's armed 
forces. RCA scientists and engineers are constantly 
creating, designing and producing new and better elec· 
tronic systems and equipment. 



Flat bed type set AN/GXC-4 for operetion with polaroid film. 

New equipment, AN/GXC-4, built 
fur the Air Force to transmit radar
scope pictures in the flat scanner type, 
will transmit from a polaroid pic
ture and record on a polaroid film 
with a scanning definition of 200 lines 
per inch. Although the basic design ia 
very old, the U. S. Army Signal En· 
gineering Laboratories built the first 
experimental machine that worked 
successfully in scanning wide copy. 

Computer Technique• 
Computer te<:hniques were used in 

the transrnisaion of radio photos by one 
of Korn's systems across the Atlantic 
in 1922, and cable photos by the Bart
lane system in the period around 1925. 
The 5 pulse digital code was employed. 
Before abandoning the cable photo 
system, plans were developed to speed 
it up by making fast jumps along 
scanning lines of uniform density. 

Considerable excitement has again 
been aroused over the possibilities of 
computer techniques. The leaders in 

information theory are confident that 
a method can be devised to reduce the 
channel band width by a factor of 100. 

It is believed that plans for doing 
this are close to completion. But, there 
are certain drawbacks to this approach. 
Any savings in wireline costs may be 
offset by equipment complexity. 

One of the basic information theories 
is that error-free transmission is pos
sible up to the channel capacity, pro
vided that the proper coding is used. 
As the noise increases, the channel 

Portion of coded fecaimll• pich1r•, Korn, 
1920. 

capacity decreases. By varying the size 
of the transmitted characters, facsimile 
can adjust itself to the channel capac
ity as noise changes. 

The facsimile system is in itself a 
simple analog computer. The read-out 

Recording made through heavy noi1~•t•: 135 .,ord1 per minut•. 

Sam• conditions H above, but at 75 w.p.m. 

JO MATCllLESll In pow•r among the art.I of mon is our CD1 ot Printiuq. In itll 
Pfll~T hiqbar intlueoce it i.a the duet 5er<rcxnt of oil 1ho1 i• divine in man. U 

we would. w• may through printing types coo.Jar with all the choice 
.pritll ot prec:edlll9 a<J!5 cmd learn all the knowledge ac:quired by rnen fzom the 

Recording at 135 .,.p.m. with no noise present. 

delivered when transm1ss1on i~ m1cle 
under bad conditions may look liki· 
pretty sorry copy, but at this point It 
is passed on to a second computer 
which for this type of work iE (11 
superior to the IBM 706, Univac, 
Bizmac and the Maniac combined. Thil 
superior computer. which is so efle..'li~ 
when interpreting communication~ ~r~ 
sented in the form of facsimile n:c<lri 
ings, is the human eye and brain. 

I am going to illustrate lo y~11 a 
picture of a facsimile r~rdfog made 
under simulated noisy radio recridog 
conditions. l'ioise full of spikes l<l5 

superimposed upon the facsimile ;ignil. 
From the loudspeakers you will h"r 
the signal as it appeared a t the inpll! 
terminals of the facsimile reoordcr. ~o 
filtering was invC1lved. See photo; at 
lower left corner. 

Que•tioru tfnd Annoen 
I know that many of you hm 

questions outside the limited scop~ ~! 
this paper. 

We often hear the question: Wby i~ 
it that fac~imile ha!' progressed S'.l ~1 .. .,. 
ly while other arts ~uch as telr,·i-loa 
have moved so rapidly? 

The development of facsirnilr h!! 
moved cautiously. partly be<:ause of 1ht 
fear that an improvement in recordiog 
papers will require entirely new ml:(b· 
anisms. Another problem is that oi 
the "chicken and egg'' type. Beforf 1 

low cost mass production design •'an 
he developed, many years of OJX"rating 
experience are required. Few are 11·ill· 
ing to invest in facsimile until ~uch 
designs are ready. 

What is the military doing to supp•l'I 
the development of facsimile? 

Probably five million dollar> hn 
been spent by the military in th1 
development of facsimile since !~. 
However , progress has been sloll' ht< 
cause of the time required in prep3riai 
speci6cati<1ns. procurement of fun~! 
and the letting of contracts. In lioc 
with the statement!1 made by Admirll 
Bennett yesterday, I would like to SJ! 
that fas t progress can be made wht'O 
military funds are available for tbt 
procurement and development of equip
ment based on best commercial pm· 
tices. An example of how such a ~y·iem 
did operate is found in a Bureau »f 
Ships contract wbere the contr~1'll\f 
was required to furnish equipm(nt 
built in accordance with gO<ld <'1nt· 
mercial design and performance (qu:il 
to Cir better than certain JAN appror~ 
equipment. In a very !"horl time tbt 
equipment was developed at no eJ flC'Oi<' 
to the Bureau of Ships except for ' 
nominal rental co!"t. The contracior 
maintained the equipment and ,..a~ 
therefore. cognizant of design dr6· 
ciencies even before the cusiomer knt»' 
it and was able to make conecti0~1 

on a day to day bui>< without ~oi.ng 
through the long harangue of oburrr 
ing a11proval for changes thr~u~ 
('.hannel~. 
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Single 

Sideband Receivers 
by H. F. Comfort, Radio Corporation of America 

T1n: GROWTH Of RADIO CQM)IU:-llCA· 

.icm by use of single-sideband tech· 
'lique& may be said to have been "slow 
'ul sure" over the past twenty-five 
fears. As early as 1922, R. V. L. Hart
iey discussed the "Relations of Carrier 
md Sidebands in Radio Transmission." 
Rut the aeparation of the sidebands 
from the carrier wave and from each 
>lher and their separate use for radio 
:ommunication seems not to have been 
~riously lllldertaken until a decade or 
~ later. In 1933, A. H. Reaves re· 
ported on "The Single.Sideband Sys
tem applied to Short Wave Telephone 
Links." Two years later in the Pro
ceedings of the Institute of Radio Engi· 
11em, Polkinghorn and Schlaack de
scribed "A Single-Sideband Short Wave 
SJslem for Transatlantic Telephony." 
The study of single-sideband techniques 
h«ame quite widespread in the en-
6uing years. 

Widespread adoption of single-side· 
band communication systems was re
tarded for some years by the size and 
complexity of the equipment and the 
requirement of extreme frequency sta
bility. However. at present. techniques 
&rt' available for !lecuring adequate fre
quency stability. At the same time elec
tromeehanical filters. new phasing sys
ltms, transistors. and modular assem· 
blies are reducing the sire and com
plexity of the circuits and equipment. 
Currently, then. the retarding factors 
have been largely re111oved. 

Single-sideband rommunication sy.s
t~ms began to be adopted first because 
of the need for radio speclru111 conser-
1·atiun resulting fro111 the rapid growth 
of radio com111unica1ions for both com
mercial, military. and amateur use. It 
Wa$ recognized that the bandwidth of 
r:idio frequencies required for com· 
munication by a single-sideband system 
wa~ only half as great as for the con· 
vtntional double sideband transmissions. 
ln the second place, studies of the 
lading of amplitude modulated radio 
signals over long distances were be
~inning to reveal that the fading was 
lrequency selective. The carrier wae 
found to fade intermittently with re· 
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spect to one or the other of the 
sidebands and the sidebands lo fade 
with respect lo each other. On radiated 
radio waves modulated to 100% by 
audio frequency signals, the selective 
fading of the carrier with respect to the 
sidebands produced over-modulation. 
The result-which was perhaps noted 
before the cause was fully understood 
-was that large distortion was noted 
in the audio signals recovered from the 
transmitted wave by demodulation a t 
the receiver. 

Distortion of the phase relationships 
of carrier and sidebands due to multi
path transmission is fully as serious 
and perhaps more so than the direct 
relative amplitude changes aoove men
tioned. Both of these troubles are 
11voided by use of single·sideband com· 
munication except for a possible slight 
amount of selective fading within the 
one sideband itself. 

The advantages of single.sideband 
communication in narrower bandwidth 
and relative freedom from selective 
fading still exist today. of course. 
Others are now also recognized. A third 
advantage is that an interfering signal 
near the de~ired frequency is less 
troublesome than with conventional AM 
transmission since. with a suppressed 
carrier SSB trnnsmission. no carrier is 
present at the receiver to heterodyne 
with the interfering signal. A fourth 
advantage i~ the decrease in power 
needed from primary source~ at the 
transmitter for a given radiated power. 
11s compared with a conventional AM 
transmitter. This power gain ha!' been 
indicated by various writers to he in 
the order of 12 to 15 db. depending 
upon the transmi!'sion conditions. 

The purpose of this paper is to 
describe a high frequency communica
tions receiver which hes been designed 
primarily for single-sideband reception. 
In order to make the receiver com· 
patible with current communication sys
tems, the necessary circuitry has been 
included to permit the detection of 
DSB amplitude modulated signals. 

Such a re~eiver must have a system 
of frequency generation. stabilization, 

and control, of such accuracy that it is 
unoecessary to transmit any carrier at 
all for demodulation or synchronization 
purposes. 

Freq~ey Skmdortl 

The concept involved is lo use sepa
rate master frequency standards at both 
transmitting and receiving stations of 
such accuracy that frequencies equal 
lo those al the transmitter, with in the 
required tolerance for distortionless 
demodulation, can be generated locally 
al the receiver without the necessity of 
synchronizing signals from the trans· 
mitter. The frequency standard at each 
of the transmitting and receiving sta
tions is a I megacycle highly stabilized 
crystal oscillator kept in an oven of 
accurately controlled temperature. Each 
is accompanied by the necessary num
ber of frequency dividers, multipliers. 
and pulse shapers to produce both the 
required standard r.f. and pulsed out
put signals. The latter are the precisely 
spaced pulses of 100 kc and 0.5 kc 
repetition rates used to control or 
"lock" the frequencies of the oscillators 
of the Pulse Locked Generator. The 
former are the 3 me and 350 kc stand
ard injection frequencies for the second 
and third receiver mixers, respectively, 
and the 250 kc local carrier which is 
fed to the single-sideband demodulators. 

A block diagram of the Frequency 
Standard developed by RCA is shown 
in Figure L 

The basic unit of this frequency 
standard is the one megacycle crystal 
controlled oscillator which uses a Col
pitts type circuit. Its quartz crystal is 
supported on a 11hock and vibration-free 
mounting within an evaouated glass 
envelope equipped with standard octal 
base conneoting pins. Firmly clamped 
in its socket and mounted in an oven 
of accurately controlled temperature. 
this crystal controls the frequency of 
the oscillating circuit, the pulse locked 
generator, and the whole receiving sys
tem to well within one part in ten 
million under all conditions of shock 
and vibration. 
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The one megacycle output voltage of 
the temperature controlled, crystal os
cillator type frequency standard is 
pas~d through a buffer amplifier to 
both a multiplying circuit and a divid
ing circuit. In the former, mult iplica
tion by 3 gives a standard referenced 3 
megacycle voltage which is fed to one 
of the mixers in the receiver to be 
described herein. In the latter the 
standard frequency is accurately divided 
by 10. resulting in a 100 kc standard 
referenced frequency. This, in turn, js 
fed to a 100 kc pulse shaper and am· 
plifier. Sharp pulses from the latter are 
fed to a pulse locked generator used 
with the receiver. 

The output of the first 10 to l dMder 
circuit is also fed lo a 2 to 1 divider 
cirt"uit and thence both to a 7 to l 
multiplier circuit and a 5 to 1 multi
plier which. respectively, yield ainu· 
soidal voltages of 350 kc and 250 kc. 
These are fed to the receiver for con· 
\'ersion and demodulation purposes re· 
~pectively. In a separate ci rcuit the 
2 to l divider output experiences a 
further division by 100 in two divider 
circuits of 10 lo I ratio each. The 
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rellulting !'QQ cycle signal. still aCCU• 
rately referenced to the l me frequenry 
standard is passed through a pulse 
i;haping circuit and thence to the pre
viously mentioned pulse locked fre· 
quency generator. It is now a tnin 
of pulses with a repetition rate of 
exactly 500 pulses per second, 

Pul11e Locked Cenerato1' 

A pulse locked generator. as the 
n&me implies. is a generator of fre
quencies which are phase locked. or 
held accurately to their reouired viilue• 
by comparison with the time spacing of 
pulfes derived from and controlled by 
a frequency standard. 

The pulses with 100 kc and 500 cycle 
repetition rates mentioned earlier are 
tho~e u~ed for phase and fre~uency 
ll'cking of the pulJ<e locked generator 
now to be de~cribed. 

Figure 2 illustrates the pulse locked 
itenerator or PLC by means of a block 
diagram. 

The RCA pulse lo::ked generator con· 
tains three oscillators. Two of these are 
lt>eked. or phase and frequency eta· 
bilized. by phase compari!!On of their 

oc,r"1llr 
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o:Jt(lUI signa ls re~pectively with .. 
kc and 500 cycle pulses o · 
rectly from the Frequency 
already de."Cribed. Each of 
conventional L-C oscillator. 
quency of the former varies 
27.8 megacycles whereas the 
the laner is only from 300 to 
cycles. 

The output of each oscillat«· 
tn a phase detector. The 100 -
and lhe 500 cycle pulses from " 
quency s tandard also are fe4 
respective phase detectors. N~ 
pha~e of either oscillator 
different at the time of arrival of · 
pulse than it was when an • · · 
arrived, the associated phase 
develops an output error voltaglll 
is of such polarity that, when 
to a reactance tube or volta 
capacitive diode allached t.o the; 
latory circuit, transient changes : ' 
quency and phase of th~ oe.111' II" 
voltage are initiated wruch ttJ8lAlol'6" 
to their µroper values. : ::J. 

The function of the third ~ 
osrillator of the pulse-locked 
is to produce a voltage of ..... · 
quency that. when mixed with *"#' 
sired incoming signal in the ·11Jiia 
three frequency bands of the reei!llir. 
a 2400 kilocycle intermediate ft i. .iD 
mixer output signal results. Fardial 
lower bands an intermediate bat f J 
of 600 kc is to be produced. 

f or the reception of radio .,.._ 
anywhere within the high &cqamq 
communication band of from 2 ao 5l 
megacycles, the master oscillator ii to , 
be frequency controlled by the pahit 1 
locked oscillators over a range diifaat 
from the ahove by the appropriate inJtr. 
mediate frequencies. The oontrollerl 
range in the pertinent equipmenl i• 
from 2.6 to 27.6 me in 500 cycle ~ 
The master oscillator output is £eel Ill 
a mixer for mixing with that of the 2.9 
to 27.8 me oscillator locked exactl1 10 
the multiple of 100 kc nearest that of 
the chosen frequency by the 100 kr 
pulses. The mixer output is compared 
in a pha$e detec~or with the outnul of 
the 300 to 200 kc pul~e locked n~il
lator. Should the outout of the ma,..tr 
oscillator be not exartly on the r~uil"l'd 
frequency to correctly receive the df' 
s ired signal. an error out out voltagt' 'llill 
be developed in the pertinent pha~ df· 
tector. This voltage applied to a rearl· 
ance tube or voltu:e sensitive capaci· 
tive diode causes the fre'luenc~ error 
of the master oscillator 10 be eli~inattd. 
lo each of the thrtt frequency conlrl'I 
loops of the pulse locked irenerator. thl' 
de error voltage is passed through a low 
pass filter to eliminate any souriou~ 
signal or hum voltues from m<>dulatini: 
ii and possibly causin~ huntiop;. rtr .. 
of the controlled oscillator frequenc~" 

Tbii; freou encv control system ha• 
been te!lted under all standard prf
scribed conditions of shork and vilm· 
tion. In no case have the frequent1· 
deviation~ of the svstem exceeded thr 
pre~i:ribed goal of one part in ten 
million. or 3 cycles at 30 megacyclf'l'. 
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Here, In Admiial's Nucfeonics laboralory, radiation tests are conducted with a cobalt 60 source rated at 20,000 curies. 
The observer is shielded by 41 inch walls of magnetite ore within steel shells, and a 42 inch lead glass window. 

Admiral~ research 
foretells the future of components traveling in outer space 

What kind of power will drive man's first vehicle through outer space? It may be an ion 
propulsion device powered by a nuclear reactor. Ionic drive is now under investigation for 
th.e Air Research and D evelopment Command. Investigators recognize the need to shield 
the human cargo against radiation if a nucleur power source is carried aboard. They also 
know that efficient design will not permit shielding the space ship's complex electronic 
equipment. 

Then how will electronic components behave when exposed to nuclear radiation? The 
facts are being established by a continuing Atudy now in progress at. Admiriil for the U.S. 
Air Force. T his study provides advance knowledge to engineers charged with designing 
lhl' space ship's electronic complement. 

Admiral has equipped a special Nucleonics Labomtory which includes one of the world's 
lnrgESl cobalt 60 sources or gamma radiation . New instrumentation and techniques have 
been developed for measuring radiation environments. T he project furthers Admiral's 
~l'Sdership in the field of fundamental nnd applied nuclear research. Detailed information 
IS avail11ble to authorized persons. 

LOOK TO Admir11I FOR 
RESEARCH • DEVELOPMENT • PRODUCTION 
IN THE FIELDS OF: MILITARY TElEVISION 
COMMUNICATIONS UHF AND VHF • RADAR 
RADAR BEACONS AND IFF • RADIAC 
TELEMETERING • DISTANCE MEASURING 
MISSILE GUIDANCE • CODERS ANO DECODERS 
CONSTANT OEl.AY LINES • TEST EQUIPMENT 
ELECTRONIC COUNTER MEASURES 

ENGINEERS: The wide scope of work In progress 
al Admiral creates challengina opportun1hes 
in the field of your choice. Write Director of 
Engineering and Research, Admiral Cctrpora· 
tion, Ch1c.ao 47, Illinois. 

Admiral CORPORATION • GOVERNMENT LABORATORIES DIVISION • CHICAGO 41 
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Fi911r• l 

Figure No. 3 is a photograph of the 
Pul!'e Locked Generator. 

The !let·up procedure is very simple. 
The desired frequency is set up on the 
dials, and this gives u.s the selected 
frequency. But, in order lo obtain tbe 
m_aximum. assurance that the frequency 
wall remain correct under the various 
environmental conditions. a tuning me
ter is provided to permit setting of the 
oscillators to the center of their pull-in 
range. 

Any suhM:quent tendency of any of 
the oscillators to drift from frequency 
and phase equality with the chosen 
multiples of the 100 kc and 500 cycle 
pulses from the frequency standard will 
he prevented by the action of the perti
nent phue detector and reactance tube. 

Sintrlfi...Slieban4 Reeeifler 

Several fa ctors were involved in reach· 
ing a decision on the type of receiver 
to design and the types of communica
tion service ii would provide. 

It was believed that for possible use 
liy the Armed Services such a receiver 
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should be capable of single-sideband or 
twin-sideband operation with either 
partially or fully suppressed carrier, as 
well as possible use for double side
band operation or continuous wave tele
graph. The receiver must have low dis
tortion in multiple tone operation, good 
sensitivity, and freedom from crosstalk 
when operating in the vicinity of power
ful transmitters. For &0me tactical uses 
an SSB receiver for military communi
cations would need only to operate on 
one sideband with completely suppressed 
carrier and would be used primarily 
for speech communication. However, 
it was decided to design this receive.r 
to cover the greater variety of services 
above mentioned. 

A block diagram of the receiver is 
shown in Figure 4. The receiver is 
capable of receiving single-sideband 
transmissions with or without carrier 
suppression, twin channel single-side
band transmissions, conventional ampli
tude modulated signals. frequency
shift-keyed signals, tone modulated con
linuous wave, or continuous wave sig
nalL 
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The radio frequency amplifier ha, 
two tuned circwts ahead of the fu>t 
tube followed by two tuned stages u~int 
pentode tubes. As is sboll"O in thr 
upper left comer of the block d~gram 
the amplified r-f signal pr~ lr0111 
the r·f amplifier to the first mil[tt ~llgr. 
Here the correct freq uency is inj«t~ 
from the pulse locked generator. The 
dials of the pulse locked generator ue 
ao calibrated. however, that they read 
the euct value of the frequency of tbt 
desired incoming signal instead of !ht 
difference between it and the inter
mediate frequency to be produced io 
the mixer. In the r·f section of tht 
receiver, any one of five sets of r-f ooili 
may be chosen by the bandswitch oo 
the panel thus dividing into five band! 
the h.f. range of 2 to 30 megacydt:5. 

An incoming signal in the range of 
the first and eecond bands has illl frr. 
quency changed in the first mixer to 1 

600 kc intermediate frequency U1d 
passe1 directly to the 600 kc or 2nd IF 
amplifier. Signals in tht' range of the 
remaining three bands emerge from 
the first mixer al 2400 kc. pass throll#h 
the 2400 kc or 1st IF amplifier 1ad 
thence to a aeoond mixer into whkb 
an euct 3 megacycle s ignal from tht 
frequency standard is also injected.. The 
result of mixing these 2 signals is 1 

600 kc intermediate frequency. After 
amplification in the 2nd IF ampli6t'1'. 
the signal proceeds to the 3rd mi1er 
in which both the signal and an aid 
350 kc voltage from the standard frr
quency generator are mixed. In c,a;t 

of receiving an inooming r-f signal 
whose frequency is not an exact mul
tiple of 500 cycleR, the VFO switch i. 
thrown to ON. This allows inj ection of 
an oscillatory voltage centertd at 350 
kc at slightly reduced accuracy. but 
adjustable to any frequency -..ithin 
about 250 cycles of 350 kc. and on 
either side of it. 

The 250 kc output of the 3rd mim 
is amplified in an amplifier whose band
width is 6 kc. A 70 ohm output from 
this amplifier is available at t.he rnr 
of the receiver for special uses in which 
a 6 kc bandwidth is required. The 
signal at 250 kc is also fed to four r.ir
cuit branches. The first of these is &11 

ordinary diode circuit which 1ccom· 
plishes detection in case the receirtd 
signal is one using double sidtband 
amplitude modulation. The other tbrtt 
branches are, respectively, ampli6m 
and following equipment for IO'tfet 
sideband. upper sideband, and w· 
rier signals. The upper and lower !iM· 
band branches each consist of their 
respective sideband amplifiers 1nd 6J. 
ters, demodulators, and audio ampli· 
fiers. Both of these branche!' terminalt 
al their respective phone jaek!/-. both ~D 
the front panel for headphone can· 
nection and at the rear of the rrctim 
for connection to the proper 1er01in1l 
equipment. 

Single or double sideband recepli~n 
may be selected by the frcint panel 
function switr.h. With the funrliOll 
switch in the SSB position. either ~idr· 
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'laud can be used \of 'I() ice; \)t voice 
:4D .be u~, \or el.at(\\l\e, in tbe upper 
;idcbaod channel while muW~\)\e tone 
>peration with as many as sixteen fre
~uency-shilt-keyed (FSK) channels is 
>CCurring in the lower sideband chan-
1d. Continuous wave signals can also 
oe processed in the lower sideband 
'>ranch. When the latter type of opera. 
ion is chosen by the CW s witch on the 

panel, a narrow band-pass filter cen
ered at 1000 cycles is automatically 
;?,;tched into the lower sideband audio 
m1plifier in place of the low pass filter 
1ormaUy in use there for the recovery 
Jf speech signals. 

The carr ier amplifier is used pri
narily to supply a carrier source of 
1oltage for automatic gain control when 
1 partially suppressed carrier is trans
nitted. Various degrees of carrier sup
liession can be compensated for by use 
>f the front panel carrier control which 
s u!!ed to adjust the gain of the carrier 
tmplifier. A very sharp filter of about 
~ cycle bandwidth contained in the 
tatter amplifier removes all sidebands 
from the carrier as well as practically 
i.11 noise components. The amplifier 
>utput is thus a noise and modulation 
[ree carrier for use as a source of AGC 
10\tage when needed. 

The completed radio communications 
~eceiver. for the control of which the 
frequency standard and pulse-locked 
~enerator were designed. is illustrated 
in the photograph of figure 5. The 
front panel layout is as follows: The 
two function switches a re shown in 
upper central part of the panel allow
ing reception of either single-sideband, 
•h11ble-sideband or continuous wave sig
nals. The bandswitch is to be seen at 
the center left and the r.f. tuning con· 
trol and frequency dial on the upper 
left portion of the panel. At the lower 
left is the r.f. gain or volume control. 
Next toward the center, near the bottom 
of the panel, is the adjustment for the 
automatic gain control threshold. The 
toggle switch below the latter selects 
a fast or slow AGC time constant as 

desired. The carrier level control is at 
a lower central position. This is used, 
only when carrier operated AGC is 
desired, to raise the level of carrier 
until it is the strongest of several input 
voltages to the master AGC control 
and therefore governs the operation of 
the latter. 

Two headphone jacks for the recep· 
tion either of upper sideband trans
missions or for either lower sideband or 
conventional A~ are a t the bottom of 
the panel to the right o f center. Above 
them are access holes for screw-driver 
adjustment of gain of either of the two 
audio amplifiers of the receiver. At 
the extreme right of the panel are the 
VFO On-Off switch, tuning control , and 
frequency dial, mounted in that order 
from bottom to top of the panel. The 
tuning meter to the left of the VFO 
tuning knob indicates when a given 
radio transmission is correctly tuned 
by the VFO. 

Recei~r Cltaracleri•cic• 
Measurement& made on the receiver 

have indicated its characteristics as 
follows: 

1. Sensitivity: The conventional AM 
sensitivity with 70 ohm antenna input 
and a 1000 cycle lone for modulating a 
2 megacycle transmitted carrier was 
1.5 microvolts input for a 10 db signal 
to noise output. Over the 2 to 30 me 
frequency range the SSB sensitivity 
was from 0.3 to 1.0 microvolts for a 
10 db signal-to-noise ratio using a 1000 
cycle tone for modulation but with no 
carrier transmitted. 

2. Selectivity: The upper sideband 
selectivity is due to the upper sideband 
filter, whose pass band extends roughly 
from 247 to 249.6 kc. 

The lower sideband filter, likewise, 
extends roughly from 250.4 to 253 kc. 
Both filters are of the electromechanical 
type. 

Measured between frequencies where 
the signal response is down 6 db from 
the maitimum of the pass band, the 
bandwidth of these sideband fi lters is 
3.2 kc. 

Figure 5 
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The adjacent channel selectivity of 
the sideband. filters is such that tones 
between 400 cycles and 3000 cydes are 
attenuated at least 55 db in the other 
channel. 

3. Distortion: Requirements for dis· 
tortion limits in the receiver are ap
proximately 1% for teletype and 5% 
for voice. Two tone intermodulation 
disto"ion measurements were made 
using tone inputs of 1000 and 1400 
cycles to the sideband amplifiers. All 
distortion products were found to be 
less than 1 %, indicating greater than 
40 db attenuation below signal level. 

4. JI ariable Frequency Oscillator 
(JIFO ) Stability: Measurement made 
on VFO frequency stability indicates 
that about 40 minutes is required to 
reach a stabilized condition after the 
power source is connected. After this 
period the frequency is constant within 
± 5 cycles. 

A few general observations concern· 
ing the receiver may be in order : 

1. The mechanical design of the 
equipment uses the subassembly type 
of construction with modular cons;truc· 
tion for the tubes and associated com
ponents. The layout can very easily be 
adapted to printed wiring which would 
appear to be desirable in the future 
model design. 

2. In this version of the receiver 
miniature tubes were used in nearly 
all stages of the receiver. In other 
\·ersions it would be possible and de
~irable to use transistors in much of 
the circuitry. Germanium diodes are 
used in the present model in the ring 
demodulators in order to obtain low 
distortion output in multiple tone oper
ation. 

3. Distortion in the audio amplifiers 
is minimized by the use of negative 
feedback obtained by omitting bypass 
condensers for the cathode resistors. 

4. Temperature control and voltage 
l'egulation of the plate and screen 
supply voltages are both used to ob
tain the desired stabili ty in the opera
tion of the variable frequency o~illator 
(VFO) when used. 

The Frequency Standard and the 
Pulse Locked Generator may he sup· 
plied as an integral part of the receiver. 
or as separate units that may be used 
for purposes other than operating the 
receiver. For example, they may be 
used to control the frequency of a 
single-sideband t ransmitter. as a highly 
accurate signal generator, or for any 
other application where a highly accu
rate source of frequencies is required. 

The design of this receiver is the 
result of the joint efforts of the Sur
face Communications Department of 
the Defense Manufacturing Division of 
the Company and the communication 
i;cientists of the David Sarnoff Research 
Center. 

Acknowlt!dsement is made by the 
muhor to Mr. I. I . Grasheim and Mr. 
P. K. Taylor, both of RCA, for their 
assistance. 
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A fully Automatic Teletypewriter 
Distribution System 

by Richard C. Stiles and Leith Johnston, Automatic Electric Co. 

THIS PAPt:R ot:scRJBf.S .~N AliTO MATI C 
teletypewriter distribution l\ystem de
signed and built to meet the require· 
ments of an agency of the government. 
The system receives te letypewriter 
me~sage11 from many geographically re
mote points and distrihutes each me~ 
sage to a number of local and remote 
!'lations in the offices of the agency. 

Bt-fore proceeding with a description 
of the system. it seems advi;;able to re
Hect for a few minutes on the type of 
communications involved. This system 
is basically a military teletypewriter 
system. and as such it operates in a 
communications network which is sub· 
ject to many rigorous specifications 
from both technic!ll and operational 
stand&JOints. Automatic Electric Com
pany has prevfously produced fully au
tomatic teletypewriter switching sy:;
tems which are al the present time 
operating in the Signal Corps Army 
Command and Administrative Network. 
The first of these was an experimental 
system installed at Headquarters, Fifth 
Army in Chicago in 1952, and the next 
i.n~talled in 1956.· was a full scale 
switching center of a production type 
now in operation ai Headquarters. 
Sixth Army at DaviS'. California. These 
systems are successfully switching 
many thousands of messages daily. 
Since this system is similar in some re
spects to these earlier systems. and 
since it too must operate in military 
networks, it seems advisable to con
sider some of iti< characteristics. 

In the military organizations a per
son who desires lo originate a message 
assigns a definite degree of precedence 
to the message. This precedence indi
cator. one of six precedence classifica
tions, remains with the message 
throughout iti1 handling. Communica· 
tion personnel attach address or rout
ing indicators. a specified start of mes
sage indicator which consists of the 
character sequence ZCZC. and a speci
fied end of mes$age indicator, and then 
transmit the message over a teletype· 
writer chanuel to the nearest relay 
point. At the relay point the message 
is reproduced on paper tape and may 
or may not he held temnorarily. de
pending upon the availability of cir· 
cuits to~ard its destinati1>n and the 
rdative degree of precedence of the 
message. In this way a message may 
proreed toward it$ destination through 
as; many relay centers as are required 
and as tran11misi;ion facilirles are avail
ahJe. The handling of me~sages at 
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oome relay centers is manual. in that 
operators are required to read the ad
dress and precedence indicators and in· 
sert the message tape in a suitable 
transmitter at the proper time. The 
automatic switching centers, mentioned 
earl ier, accomplish this temporary stor
age and routing automatically. 

It is apparent. then, that in order to 
insure a high degree of reliability, au
tomatic switching centers for use in 
military networks must be built to exact 
specifications. Some of the most impor
tant of these are: 

( l ) They must be capable of switch
ing messages swiftly and accurately. 

(2) They must be compatible with 
all existing networks to the extent that 
they can be located at any point in a 
network without the introduction of a 
similar or specjal equipment elsewhere 
in the network. 

(3) They must possess a high degree 
of reliability. since the loss of even a 
single message in military networks 
cannot be tolerated. This. of course, is 
made possible only by an elaborate 
system of alarms. 

( 4) They must handle messages in 
accordance with all six degrees of mili· 
tary precedence, with the provision for 
interrupting messages of a low prece· 
dence for the transmission of one which 
is extremely urgent. 

(5) They must be capable of auto
matic routing of multiple address mes
sages. 

In addition to all of these general 
features. they must be engineered for 
ease of operation and supervision Ly 
semi-skilled personnel located in vari
ous parts of the world. 

The type of system discussed in this 
paper is similar to these military 
switching centers. It uses similar 
equipment. receives messages of the 
same general type. and receives many 
messages directly from the military 
r.etworks mentioned earlier. Beyond 
these few basic similarities, however. 
there is a radically different conceot of 
operation involved in this system. Here 
the concept is one of distribution lo a 
number of receiving stations rather 
than of relaying messages by receiving 
and retransmitting. 

The agency which will be using this 
system has a requirement for the collec
tion and control of report!' of data and 
statistical analy~is. When re1·eived. thest
reports are normally · routed to several 
different offices depending on the sub· 
ject matter <•f the rep11rt. As an ex· 

ample we can consider the foUo,.ing 
situation. An office in Chicago may 
have several reports to transmit to thf 
control agency. One may concern thr 
total dollar volume of business handltd 
the preceding day. We may say that a 
report of this kind must be routed 10 

five different offices in the agency head· 
quarters, although this fact may bt 
unknown to the originator of the report 
in Chicago. Another report from tbi; 
r,ffice might concern a breakdown of tlir 
day's business into dollar ,·olume quan· 
tities of several individual product.i;. .\ 
report of this nature might be routed In 
fourteen different offices, some of _,hkh 
may have been included in the distribu· 
lion pattern for the report on the om· 
all dollar volume. In all cases the origi
nator of the report need not know thf 
type of distribution involved. It i· 
readily apparent that if such a system 
is used the patterns of distribution can 
be changed at will by the home offict 
without informing the field. 

In order to understand the opm· 
tion of the system, we must consider 1he 
type of network and the general cha'r· 
acteristics of the message to be han· 
died. In the network under considera· 
tion. the control agency i~ at the hub 
of the network with aJJ r.ircuits ltad· 
ing in toward the agency. In 1ho..r 
cases where relay centers are used they 
may be operated by one of the thrre 
military services and may contain aut<'
matic switching equipment of the type 
previously referred to. . 

In a typical message handled by tb1; 
system, the address contains a two ld· 
ter precedence indicator and a thrre 
letter group which identifies the ~ub
ject matter of the mes~age, as shown: 
ZKZK RR ABC DE XYZ 005A 
. 051643Z ( 2CR) (LY) 
TEXT (2CR) (SLY) 
NNNN 
Note also that there is a seque.11ce oi 
characters wluch identifies the end ~r 
the message. The thrtt letter grou11 

which identifies the subject matter r· 
called a Delivery Distribution Indira· 
tor. alibreviated DOI. The mes~W 
originator knows only that the DDL 
consisting of the letters ABC. will idto· 
tify a rnessage concerning 1he da1·· 
total dollar volume. 

This is the bask mes~aite fon'llat rf· 
quired for distribution of the ~()llrt« 
It is quite another matter to addrr'-' 
the message so that it will arrivt' at rhr 
control agency fo r di~tribution. 
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. . . , 

THE CURTAIN OF FIRE Air protection for whole cities and strategic areas is no longer in the 

"talking" stage. It is now being insta11ed-a combination of the deadly fire of NIKE anti-aircraft weapon batteries 

and the U.S. Army Signal Corps' new Martin MISSILE MASTER. As the country's first electronic system designed 

to provide an integrated screen of radar surveillance, target detection and fire coordination, MISSILE MASTER 

makes possible peak effectiveness of anti-aircraft missile battery operation. A measure of the critical importance of 

MISSILE MASTER is the fact that the system already has been designated for a number of our most vital civilian 

and military areas. It is one of the most significa~t defense developments of our time. 

SAl..T/MORE•OENVER· ORl..ANOO 
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Below is shown the same message 
with a special pre6x attached to the 
message which wm permit this routing. 

ZCZCAAA (FIGS)lOl 
--cLTRS)CDE254 ( 2 CR) ( LF ) 
RR RUEPAB ( 2CR) (LF) 
DE RUWPAB ( 2CR) ( LF ) 
ZKZK RR ABC DE XYZ 
-005A051643Z (2CR) (LF ) 
TEXT (2CR )( 8LF ) 
NNNN 

In the above example. the ZCZC is 
the start of message indicator recog
ni:r.ed in the service networks. The au
tomatic equipment in use in the net
work requires this symbol for proper 
message handling. The next sequence 
of three letters and three numbers iden· 
tifies the channel and ser ial number 
of transmission over which the message 
was transmitted as it arrived at the 
distribution center. Please note tha t 
there is more than one set of channel 
number designations depending upon 
the number of line transrniasions which 
were involved in the message transmis
sion from origin to destination. Since 
one of these sets of channel designation 
and number is added for each transmis
sion, the first set appearing after the 
ZCZC is the only significant one. The 
serial number appearing in the sig
ni6cant eet must be verified automat
ically to insure continuity of message 
traffic. 

The next line of the message contains 
the precedence indicator and the 
routing indicator. The precedence in
dicator has been previously explained. 
The six Jetter routing indicator repre· 
sents the address of our control agency 
within the military network. This indi
cator will cause the message to find its 
way through the service networks for 
delivery to the Teletypewriter Distribu
tion System. Tbe next line of the mes
sage identifies the routing indicator or 
address of the message originator. Thus 
it can be seen that the first two lines 
are required to cause the message to be 
delivered to t.he distribution system. 

Nearly all messages handled by the 
system must be delivered to several dis· 
tribution points or offices. It is appar· 
ent that some office8 wlll receive a 
higher volume of traffic than others, 
and thus they will be equipped with a 
greater number of page printers or 
other receiving devices. Most of the 
stations a re located in the same area, 
but a small number of offices are lo
cated at remote points and will require 
special treatment which will be de-
9Cribed later. 

We may proceed now to a description 
of the system operation. 

As a message arrives at one of the 
incoming l ines over a teletypewriter 
channel. it is reproduced by a typing 
reperforator in a paper tape. The mes
sage is typed on the tape for the con
venience of operators and each charac
ter is perforated in the standard five 
unit "Baudot" code. As the message 
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accumulates, the tape reader automal· 
ically starts to read the tape, hunting 
for the letter Z. When this letter has 
been detected, a sequence register is 
activated which acts to register the 
reading of the sequence ZCZC. If the 
sequence is not perfect a fault will be 
indicated. You will recall that the se· 
quence ZCZC is the start of message 
indicator. The receipt of this Bequence 
conditions a second registe r to receive 
a figure shift function, which must pre
cede the first numerical digit . When 
the figu res shift character is received 
it prepares a register circuit which re· 
cords the three digits of the channel 
number. Each digit of the channel 
number must be verified against a cor
responding digit in a rotary switch 
register. The rotary switch register 
keeps a record of all message numbers 
received and advances the register once 
for each message received. Each digit 
of the channel serial number of the 
message being received must be veri· 
tied. Failure to verify any digit results 
in an immediate alarm and temporary 
stoppage of message processing. After 
personal attention by an operator the 
message may be permitted to proceed. 
This process constitutes a channel 
number check and need be accom. 
plished for only the 6rs t set of channel 
numbers on the message. 

You will recall that the 6rst three 
lines of the incoming message con· 
tained information required to deliver 
the message to the distribution system 
and we have used at least a portion 
of the first line to identify the message 
and to check the channel number. After 
the number has been checked the tane 
reader again scans the message tape for 
information. Since the distribution sys
tem is not concerned with the origin of 
the message, the next s ignificant char
acters are those in the sequence which 
appear in the fourth line. This se
quence identifies the start of si(Olificant 
distribution information. so that the 
ZKZK is recorded in a register. At this 
point the incoming line circuit causes 
the tape reader to stop and also r~ 
quests the services of a Director. In this 
system connections are estnblished by 
use of a Director which receives rout
ing information. determines proper 
connections and withdraws from an 
established connection during message 
transmission. The Directors of this 
system are pooled so that a set of two 
Directors are assigned to work with a 
group of 25 incoming lines. In re
sponse to the demand for service from 
an incoming line circuit. an idle Direc· 
tor finds the calling incoming line and 
takes over control of the tape reader in 
the line equipment, Under control of 
the Director the tape reader continues 
to scan the incoming tape and the char
acters read by the reader feed into the 
Director. You will recall that the first 
characters appearing after the ZKZK 
are those of the precedence indicator. 
These are stored on relays in the Di· 
rector for future use. The tape reader 
contjnues and the three characters of 

the DD! a.re recorded in 
At this point the tape read 
to pe rmit the Director 
process the DDI. 

!Y' 

·-· 
,. 

Processing of this dclil'efJ .. iliclllll 
includes as a 6rst step a .. . · 
proceu. For this purpose ·· !l>irtdor 
calls for the translator ana . .nidt it 
uvailabJe to all Directors in • ayML 
When the t ranslator bas ~pel 
the DOI is transferred from lie Direc. 
tor into the translator. Withii·SO a 
seconds the translator retum.a an ilM> 
cation to the Director of one station iD
volved in this delivery indication. TIK 
translator then releases from the Dirtt· 
tor. Having obtained this station indi
cation, the Director must find an avail· 
able printer at the designated statiom 
and prepare it for use. This is attolll
plished by a series of tests in ,_·bich t~ 
Director makes use of the terminil 
finder unit . When a suitablt pa:c 
printer has been seized it 1s plact'd ur. 
der control of the incoming line circu~ 
by action of irs associated incoming 
selector switch and held for future u~. 
Following this, the Director again dr· 
mands the services of the translaior 
unit and again transfers the delim1 
indicator into the transla tor. The Iran.• 
lator in this case returns to the Dim" 
tor an indication of the second slatiot 
involv~d in this indicator. In rtSpoD!'e 
lo this, a page printer associated iii~ 
the second station is sei~ed and bffil 
in the same manner as the 6r~ prin1u. 
foUowing this action the Direcl(lt ~ 
peats this procesa witil aJl station; ol 
the delivery indicator have been ~lttl· 
ed. All the last station of t.he indicali>I 
is being indicated to the Director IM 
translator informs the Director thal oo 
further translations are requited "" 
this delivery indicator. 

When the Director has selrcttd 1 

printer associated with the last stali(J(I, 
the tape reader again is permitted to 
read the tape. A delivery indirator m1r 
contain a maximum of 10 !'talion> 
Therefore. if more than 10 are dc-sirtd. 
the message must include two or mort 
delivery indicators similar lo the 6Nt 
After finishing processing of the 6"' 
indicator a seoond may be read bJ· the 
tape reader. If so, it is proce&~ 
similarly to the fi rst and addi1ion11 
page printers are selected and ht!d fr,. 
further use. 

After completion of proce;;sing of 1ht 
last delivery indicator the tape mdrr 
again continues to read the tape. Tht 
next significant characters are tho~ of 
the sequence DE, which indicalt!- It 
the switching equipment that no fu~· 
ther processing is required. When 1b1• 
sequence has been recorded i11 1br 
register of the Director, a signal is ~nl 
from the Director to the incominl! lw 
control relay circuit which then takr5 

over control of all associote4 pa~e 
printers. At this point tbe Direct.or .rr· 
leases from the connection and 1; im· 
mediately availabJe for service 111 an· 
other line. The line circuit Lhtn 1~ 
mains asl!Ociated with the selected PW 
printers and transmission of the mt>-
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... SENDUST POWDER CORES 

Try . . 
SENDUST CORES : 

in these typical 
applications 

• Cores for loading coils 

• Cores for filter coils 

• Transformer cores for 
voice and carrier 
frequencies 

Write· for a copy of the Scndust 
Core Bulletin SDC-110, contain· 
iog data on standard core sizes, 
electrical and magnetic properties, 
standard permeabilities, etc. 

ADDRESS DEPT. s.77 
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. . . • . . 

. . 
• . . . . . . . . • . 
• . 

They use NON-STRATEGIC MATERIALS 
... you can avoid alloy shortages 

Arnold sells SENDUST Powder Cores in 
this country under exclusive license from 
The Tohoku Metal Induscries Co., Ltd., of 
Japan. They are available in a wide selection 
of sizes, ranging from .800" O.D. to 3.346" 
O.D.-and in permeabilities of 10, 13, 2~. 
30, 50 and 80, although not all sizes ue 
available in all permeabilities. 

SENDUST cores possess magnetic proper· 
ties that are generally superior to iron powder 
cores, but inferior to Mo.Permalloy powder 
cores in the audio and carrier frequency 
range. The eddy current loss for SENDUST 

cores is lower than that of Mo.Permalloy 
powder cores, but the hysteresis Joss of 
SENDUST cores is substantially higher, and 
they also have higher values of elecrrical 
resistivity. In other characteristics of powder 
cores, the two types are somewhat similar, 
but SENDUST cores contain no scartt or 
Jtrattgic mattrial.s and can offer a '°" so11ret 
in timts of alloy shortage. 

Sample SENDUST cores as well as pro. 
duction quantities are available from stock. 
For mort dttailtd informt11ion, stnd for tubnical 
dtlla shut SDC.110. 

waw e120 

ENGINEERING COMPANY 
Main Office & Plant: Marengo, Illinois 

lepetti Poclt•\ lthlaleft Pftifttt 641 laet 6ht 1.-..11 l•• ......... ,, Gillf • 

01atri<t Sol•• Ollie-ea . 
l0Jf011 200 hr\.•!.Y $t. Lo: A~let· 3450 Wllth r• lt.'d 
New YM1 ~so fifth""'-· W0Ji1110Jo11. o.c. 1001-l:Sth St., N w 
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sage begins from the transmitter at the 
incoming line position directly to the 
several associated page printers. The 
entire message is transmitted to all 
stations. 

Although the process juat describe<! 
is the basic plan of the system, there 
are many intereat ing sidelights, eome 
of which are worthy of note here. You 
will recall that the page printers of this 
system are all located at a control 
agency headquarters. There are actually 
over 400 of these page printers and all 
are located within the confines of one 
building. As was mentioned earlier, 
since some of the stations require a 
heavy traffic volume they must be 
equipped with several printers. It is 
the job of the 11witching equipment to 
select an idle printer from the group at 
any one station. This is accomplished 
by 50 point selector switches io the 
terminal finder unit and by a distribu· 
tion terminal control relay gToup in 
the distribution terminal unit. There is 
one cl)ntrol relay group associated with 
each page printer. 

One might ask, "What will happen if 
all printers a1 one station are busy 
when a new message arrives?" The 
traffic of the system has been estimated 
accurately and sufficient printers have 
been planned for each station to insure 
that such an occurrence will be very 
unlikely. However. it must be realized 
that it could happen. Since an incoming 
line circuit must hold all selected print· 
ers until all required printers are avail
able. it was deemed inadvisable to plan 
on holding them for any great length of 
time. Accordingly a feature hae been 
added to the system which will cause 
such an overflow condition to result in 
!he sel~tion of a message storage unit 
mto which a message for any station 
may be placed temporarily awaiting an 
available page printer at the busy sta· 
tion. _In this way unnecessary holding 
of printers at other stations is elimi· 
nated. These temporary storage units 
arc called cross office units and they 
are pooled together such that any one 
o~ them may be temporarily associated 
w1t~ any incoming line and with any 
stallon. A message which is directed 
into one of these cross office units will 
wait until a line to the desired destina· 
tion is available and then will he trans· 
mined to the station by way of the dis· 
tribution terminal unit. Selection of an 
incomiOJ( line and a station is accom
pli~hed for the CTOss office units by the 
action of the Director in the initial ac
tion on the message. Actual control of 
transmission from the cross office unit 
however, is by way of control circuit~ 
within the cross office control relay as
sembly. 

The cross office pool has other uses 
which we would like to c.laborate on'. 
Because the printers are located within 
the same building with the distribution 
system equipment. the transmiHion fa. 
cilities to these points can be rigidly 
controlled and will be very reliable. 
For this reason it is deemed unneces-
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sary to report to numbering messages 
from the distribution equipment to the 
local station. However, there are a 
few stations which are not located in 
the same building, and thus transmis
sion to these stations must be handled 
by either commercial or military land 
line or radio circuits. Since these trans
mission facilities cannot be controlled 
by the agency it was considered neces
sary to number mcsi;ages to these 
points. A message to one of these points 
will be directed to temporary storage in 
a cross office unit. The unit will have 
its outgoing selector switch positioned 
to the desired line by the Director. 
Those terminals on the banks of the 
outgoing selector switches which arc 
assigned to those remote points wiJI be 
connected to line monitor equipment. 
This equipment consists of a monitor 
reperforator. a transmitte r. automatic 
numbering equipment, and the neccs-
8ary relay control circuits. The m<>nitor 
records on perforated tape all tran11· 
missions to the particular line, and 
this record can be used to re- run speci· 
fied mei;sages. The numbering equip· 
ment automatically supplies a serial 
number to each outgoing message. 
These numbers can be manually veri
fied at the remote point to insure se
quent ial continuity. The numbers. 
channel designation, and other perti-
11en1 information are tran!mitted to the 
line by the transmiltcr which can he 
controlled by the number registers and 
the associated circuitry. In operation. 
when a cross office unit has a meS!agc 
ready for transmission to a remote 
point it demands control of the out· 
going line. If the line is idle it may be 
assigned to the particular cross office 
unit for control. After seizure the 
transmitter in the line circuit sends out 
the channel designation and serial 
number. Following this the body of 
the message is transmitted to the line 
directly from the transmitter in the 
cross office unit. While a message is 
being transmitted to this line. other 
messages may accumulate for this line 
u1 various cross office units. When the 
line becomes idle all waiting cross office 
units demand the line and only the one 
carrying the highest degree of prece
dence will gain control of the line. 

Another very important use for the 
cross office pool is its facility for han· 
dling high precedence messages in an 
overflow condition. As was mentioned 
earlier, if a message requires a printer 
at a station which has all of its printers 
busy, a cross office unit may be seized 
to s tore the copy of the message which 
is destined for the busy station. The 
military concept of precedence re· 
quires that messages of the two highest 
degrees of precedence must cause in· 
terruption of a message of lower prece· 
dence, if necessary. Obviously unless 
there is an overftow condition this auto· 
matic interruption would not be re· 
quired. If, however, a high precedence 
message is directed to a cross office 
unit due to an overflow condition. an 
interruption may be required. 

•·· 
When a high precedence meaugt tr· 

rives at a cross office unit and ia ftllh 
for transmission to a local ........ Oit 
control circuits of the Cl'081 a6e ail 
examine the degree of prececle.ct o! 
one of the lines to a givee llDliiill 
Should it be lower than that of~~ 
sage in storage, a decisK>n to ~ 
is made and a signal is &ent from lht 
cross office unit b)· way of the~ 
tion terminal convertor UDit. the dimi. 
bution terminal unit, and the incommi 
!<elector switch unit back into the m· 
conting line unit which is tru.smirtm~ 
the low precedence message. Tim RI· 
nal causes transmission to ceate i11.11t
diate1y to all connected statiOP.5 on 
then causes a special c.ancellaDon r;r. 

quence to be r.ent to all SUt.iOlll. n;. 
sequ~nce advises operating ~ 
that the message is incomp)de od 
that the complete message will JeA,. 
later. After this is accompli!Md !lit 
original connection is released ud !Iii 
cross office unit is permitted to stBd ii; 
high precedence message. An opmtor 
j,; summoned by alarm lamps to tilt ill· 
coming line transmitter to pull tapt 
back and re·starl the interrupted mt· 
sage. It should be apparent that 1hi· 
feature is extremely important. 

The system is very thorou,hly intff· 
laced with alarms and other saft~uanl· 
to prevent loss of a message. ~ts~~c
which arrive at 1he distribution ;v;t~ 
without sufficie.nt di11tribution inf~f!lll· 
tion are routed to special interctpl r· 
sitions so that an operator can rrp111 
1hc message tapes or take other iW· 

rective action. 
One example of the thorou~nr .. 

of the alarm system is the pr<i,i•; ~ 
for immediately stopping transmi;;i!•r 
to a station if a printer at that statifm 
is not feeding paper properly. 

As we have pointed out, the di;trib~ 
lion plan can be controlled by the c1•l•· 
trol agency without informing the firld 
As an example, consider the pos;i~J. 
change of plans which might ocrui 
each day at 5 o'clock when offi~t pit· 
sonnel arc leaving for the day. t:nd11 
these condi!i<ins an entirely dilfotr,t 
type of distribution plan might be o..'<'l 
after 5 o'clock. This is accompliihtd 
in the equipment in a few steond; bl 
removing one strapping plug bw& 
from the translator unit and ~plicin~ 
it with one which carries 110 tntirrl~ 
different type of distribution plan. 

This system is undergoing in~alh
tion testing at the present time and YJ'U 
be put into service later this yw. Al· 
though it is being installed for • i'Jit" 
cializcd application, it must be rea.liziJ 
tha! other uses for a system of thi~ l!rt 
can be found in business and indn.<1~. 
It would seem that wherever a largr 
volume of reports or other -wrilltn com
munications are to be funneled do•11 !• 

a centralized agency for local dimibe
tion or where such information mo"
be channeled to automatic bu.sine~ 111-1· 

chfocs. a system of this typt rould Ir 
used. 
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SIGNAL. JULY, ltSl 

C ., ~le 



- r ~""- - -,.--

· ~~ j 
· .·'.<:L" .-

A Knowing Look 
When Lockheed wanted to watch the in-flight 
behavwr of the gi.ant skis on their 62 ton C-130 
Hercules propjet-they used an IT&T closed
circuit TV system to show engineers inside the 
plmie exactly what was happening. 

Closed·circuit television systems developed by 
International Telephone and Telegraph Corpora
tion are proving to be valuable tools for industry, 
management, and the military. 

When there's a need to see, you can use the eyes 

of the TV camera to overcome distance, dust, or 
hazardous locations-even to peer inside a boiler! 
It takes you anywhere-and sees everything. 

This is another major contribution in visual 
telecommunication and electronic controls by the 
creative engineering of IT&T. 

IT~T 
INTIRNATIONAL TILIPHONI AND TILIGRAPH CORPORATION, 67 lroad Street, New York, N. Y. 

For information about Closed-Circuit Television Systems write Industrial Products Division of ITa.T. 100 Kingsland Road, Clifton, N.J. 

Sl&NAL, JULY, 1957 57 



NEW AFCEA OFFICERS AND 
DIRECTORS 

The following Officers were elected 
at the annual Council and Board of 
Directors meetings during the Na
tional Convention. President- Fre<l
eric.k R. Furth, Rear Adm., USN 
(Ret.), Director of Research and De
velopment, International Telephone 
and Telegraph Corp. 1st VP- Maj . 
Gen. Alvin L. Pachynski, USAF, Di
rector of Communications-Electronics, 
USAF. 2nd VP-Maj . Gen. James 
D. O'Connell, USA, Chief Signnl 
Officer of the Army. 3rd VP- Rear 
Adm. Henry C. Bruton, . USN, Di
rector of Naval Communications. 
4th VP- Joseph E. Heinrich, staff 
supervisor, American Telephone and 
Telegraph Co., Long Lines Dept. 5th 
VP-John R. Howland, General Sales 
Manager, Dage TV Division, Thomp· 
son Products, Inc. Counsel-Ralph L. 
Walker, partner in law firm of Pier
son, Ball and Dowd. 

The following Directors were elect
ed to serve until 1961: Raymond C. 
Maude, Maj . Gen., USAF fRet. ), 
Vice President, Allen B. DuMont 
Labs., Inc.; Percy G. Black, Asst. 
Vice President, Automatic Electric 
Co. ; Roland C. Davies, Publisher 
and Editor, Telecommunication.s Re
port.s; Harry E. Austin, Vice Presi
dent in charge of Pacific Coast Dis
trict, RCA Communications; Edward 
K. Foster, Vice President and Gen· 
eral Manager, Bendix Radio Div., 
Bendix Aviation Corp.; Francis H. 
Lanahan, Maj. Gen., USA IRet.) , 
President, Federal Electric Corp.; 
Joseph R. Redman, Rear Adm., USN 
I Ret. ), Vice President, Western 
Union Telegraph Co. ; Robert C. 
Sprague, Chairman of the Board, 
S prague Electric Co.; W. Walter 
Watts, Executive Vice President, De
fense Electronic Products, Radio 
Corp. of America; Frank W. Wozen· 
craft. Washington attorney. 

AFCEA Honor Awards 
Ten officers graduating with top 

honors irom courses at the U.S. Army 
Signal School were recently presented 
the AFCEA award for outstanding 
scholastic achievement. 

The five men who were in the 
Signal Officers Basic Course were : 
2nd Lt. E. W. Summerford, Hartselle, 
Ala. and 2nd Lt. P. A. Watts, Binn-
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ingham, Ala.; both studied at Ala
bama Polytechnic Institute; 2nd Lt. 
V. L. Anderson, Mabton, Wash., an 
agricultural engineering student at 
State College of Washington; 1st Lt. 
R. M. Johnson, Brooklyn, N. Y. and 
2nd ll. W. F. Colescott, Monterey, 
CaliL, a graduate of the University 
of California. 

2nd Lt. D. M. Keith, Chicago, Ill.. 
a graduate of the University of Wis· 
consin, scored highest in the Com
munication Center Operat'ion Officer 
Course. 

In the Signal Supply Officer Ad
vanced Course, Capt. R. F. Prael, 
New York City, took the number one 
spot. 

Honor man in the Signal Material 
Maintenance Officer Course was 
Chief Warrant Officer Ely Kasten
baum, Far Rockaway, N. Y.; 2nd 
Lt. J. A. Weatherman, Charlotte, No. 
Carolina, a graduate of Georgia In
stitute of Technology, scored highest 
in the Electronic Warfare Officer 
Course. 

In the Field and Fixed Station 
Radio Officers' Course, 2nd LL J. M. 
Robbins, Malvern, Ark., took top 
honors. He is a graduate of Hender
son Stale Teachers College. 

Introducing AFCEA's 
New Group Member 

The AFCEA greeted the Ramo
W ooldridge Corp. of Los Angeles, 
California, as a new group member 
in June. Ramo-Wooldridge is one of 
the large and important electronic 
firms in the Los Angeles area, con
cerned with the research and develop
ment of advanced electronic systems. 

The members of the firm who will 
be company representatives in AFCEA 
are: Wiley V. Conover, Washington 
Representative; G. W. Fenimore. 
Director, Electronic Instrumentation 
Division ; W. B. Hebenstreit, Director, 
Computer Systems Division; A. B. 
Hunter, Dayton Representative ; 
George E. James, Director, Boston 
Division; M. H. Jennings, Boston 
Representative; J. F. Manildi, Di-

• rector, Markel Research; Burton F. 
Miller, Director, Communications Di
vision; Milton E. Mohr, Director, 
Control Systems Division; William 
M. Richardson, Washington Repre
sentative. 

AFC EA 
1624 Eye Street. NW 
W aehington 6, D. C. 

Pbonet EXecative 3-3033 

OFFICERS 
Pruident 

Frederiek R. Furth• 
Jas J' iee-Pruid.ens 

Maj. Gen. Alvin L. Pac:hynaki. 
USAF• 

2nd J'iu.-Pruicfenc 
Maj. Gen. Jamee D. O'Connell, 

USA• 
3rd Yice-Prefil~ 

RAdm. Henry C. Bruton, 
USN• 

4ch Yice-Pruidtmt 
Joeepb E. Heinrich 

Ssh Yice-Pruident 
John R. Bowland 

General Counsel 
Ralph L Walker 

Secreco:ry 
Julia B. Godfrey 

Tree.turn 
Frank Martina 

DIRECTORS 
1'51 

Georse W. Balley• 
W. R. G. Baker 
Theodore L. Bartlett 
Maj •. Gen. Gordon A. Blake, 

USAF 
Donald F. MeCllll'e 
Fl'ed E. Moran 
Lealie F. Mater 
Fred J. Taruer 

1959 
Frederidt R. Farth • 
Ceorse W. Goddard 
William J. HallJ1an 
WUUam Kahler 
Frederick R. Laek • 
Walter P. Mal'ltba11 
Raymond C. Maude. 
E11ery W, Stone 

1960 
Francie L. .Ankenbnnch 
Pen1y C. Blaek• 
Theodore S. Gary 
Cbarle:e F. Horne 
David R. Hull 
Frederfek R. Kappel 
J. Ha1T1 LitBnun 
Dav:ld Sarno&' 

1961 
Harry E. Aa•tin 
Roland C. Davie.a 
E. K. Fcmer 
Francie R. Lanahan 
Joseph R. Redman• 
Robert C. Sprape 
W.W.Watu• 
Frank W. Wo&eneraft 

The President and Vice-Pttsidents 
are ex.officio member$ of the Board 
of Directors. 

Pa-t Pre•identa 
David Samo&' 
Frederick R. Lack• 
Theodore S. Gary 
William J. Balli1an 
W. Walter Watte• 
Joeepb R. Redman• 
Georse W. BaUey• 
Perey C. Blaek • 

• E:reculive Committee Monber. 
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"HUSH·HUSH" ASSEMBLIES FOR 

THE FALCON 
No HIDING place "upstairs" for enemy bombers 

with The Falcon on the hunt. This newest 
guided missile is being produced for the U. S. Air 
Force by Hughes Aircraft Company. 

Some of the "innards" of this bird of prey are 
ATLAS-Precisioneered and classified "confiden
tial." But there's no secret as to how ATLAS can 
help you develop parts and assemblies from pilot 
stage to production efficiency for radar ... sonar 
systems ... computers ... correctors ... all types 
of electro-mechanical devices. Just bring your 
designs to ATLAS. At your disposal on a job 
basis are our men, equipment, techniques; facili
ties available for prototype, pilot run, and or 
volume production. 

When war or peace demands a product, call on 
ATLAS Precision Products Co. (Div. of Pruden
tial Industries), Philadelphia 24, P a. 

Send for booklet, "Precisioneering Electro
mechanical Equipment." 

i 
I 

I 
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AFCEA Group Memhers 
Communication.--Electronic..,_Photo1raphy 

Lllted .. ,.. .,. tit• "'"'' wh .,. .,._,, ... ..,. of th ~ ,_... c ..... ~ ... , llwtlOlficl Auoc...... ., .. , 
-••rdtlp thy l1tdlffh tltel' ,..di,..,. lw tltel' ,,..,. 111 l•d•itrl• ,,.,. l1t _..., tee•r#ty. i.clt 11,., _,,,.........., 9' 
lf1 lcey .,.,,1oy .. , o' oHlcl•I• lw 6-dMdv91 "'-"""'" 111 MC14 tMI lormlns • .,._,. of tit• ,.,.,._It tNI"*' - la • • · 
tronlca .,., l/lltoto9NtMtc ll•ld1, sY•ildl• fol •hie• •11d ••aid•_. to tit• •Mted tetYk•• .,, re-rdt, d~•lo,...,.t, _ _,__ 
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Admiral Corp. 
Aircraft Radio Corp. 
Allied Contn>J Co., Inc. 
Allied Radio Corp. 
America.n Cable & Radio Corp. 
.\merlcan Electn>nic Laboratorin, Inc. 
.\merican lnetltate of EleetrieaJ 

Ena!neen 
American Machine & Fo1111c!J')' Co. 
American Radio Relay Leape 
American Telephone & Telepapb Co. 
American Teleplaone & Telep-apb Co., 

Lon• Unn Dept. 
Ampex Corp. 
Amphenol Electronic• Corp. 
Anaconda Wire & Cable Co. 
A. R. F. Products, Inc. 
Amold Enclneerina Co. 
Adu Pred.don Prodaca. Co. 
A1uomatlc Electric Co. 
Automatic EICC1ric Solea Corp. 
Aatouatlc Telephone & Electric Co., 

Ltd. 
Darker cf: Wiiliam.on, lac. 
BarTY Control., Inc. 
Bell cf: eo .. eu Co. 
Bell Telephone Company of Pa. 
Bell Telephone L.borotoriu, Inc. 
Dendlx Radio Division, BendJx Avta. 

tiOA Corp, 
Blaekbal'D Electronic Corp. 
Bliler E lectric Co. 
Bomac Laboratoriee, Inc. 
Brlt11b Thomaon-Roaecon Co., Ltd. 
Brano-New York lndaetriee Corp. 
Burroacha Corp. 
Calllomla Water & Telephone Co. 
Cambridae Thermionic Corp. 
Capitol Rodlo Enafneuln1 lnetltate, 

Inc. 
Carolina Telephone & Telearaph Co. 
Central Tedanlcal lnathate 
Cheupcake & Potomac Tel. Co. 
Cincinnati & Subarboa Bell Tel. Co. 
Colline Radio Co. 
Columbio Broodcaetlna Systc.m, Inc. 
Compa1nie Francaise Thom1on-

Boueton 
Cnntr11 ve• Ttaliona 
Convalr. Division of General Dyuomlc. 

Cori>. 
Cook Electric Co. 
Copperweld Steel Co. 
Cornell.Dublller Electric fA>rp. 
Cralc Sy1tem1, Inc. 
Croeley Dhialon·Avco Ml•· Corp. 
Dana, P. A., Inc. 
De1lanere for lnda.etry, lne. 
DeVry 'fecbuical lnetitute 
Dlll!nond St11te Telephone Co. 
Dictaphone Corp. 
DuKone Corp. 
t>uMont, Allen B., Laboratorlee, lac. 
E&1tman Kodak Co. 
Electronic A11oclatea, Inc. 
Electronic Commanlcatione, Inc. 
Elrin Metallormen Corp. 
FaltthUd Camera ct Ja1trament Corp. 
Fomewortb Electn>rdct Co. 
Fedenl Tclecommnnlcalloa 

Laboratonea 
Federal Telephone & Radio Co. 
General Aniline & Fibn Corp. 

,,,., ,,,..,. ...... , .. .,,.,..,.,., 
General Cable Corp. 
Genenl Comman.leatJom Co, 
General Elcetrie Co. 
General Tclepbo- Corp, 
Gilfillan Bro1-. Co. 
Globe WirelC18. Ltd. 
c.;ray Manafactnriq Co. 
Hollamott Electronics Co. 
Haller, Raymond and Brown, Inc. 
HaUlcnCtere Co., The 
H.lold Co. 
Bommorland Manalactarlnr Co., The 
Bueltine Electronice Division, 

Haseltine Corp. 
Heinemann Electric Co. 
Hercule. Motor Corp. 
Hitemp Wiru, Inc. 
Hoft'man L.boratorie1, Inc. 
Rosan L.boratorie1, Inc. 
Hoover ElectronJu Co. 
Bopkin1 Enalnccrina Co. 
Baahct1 Aircraft Co. 
H:rcon E .. tern, Inc. 
Illinola Bell Telephone Co. 
Indiana Bell Telephone Co. 
Indiana Steel & Wire Co. 
laetitate ol Radlo Eqlncen 
lnternatioual Ba.incu MochJnee 
International Rcalatance Co. 
International Telephone & Telq-rapb 

Corp. 
Jacobeen Manaf actariJla Co. 
Jan1ky & Doiley, Inc. 
KeJl011a Switchboard & Sapply Co. 
Kin Tc.I 
IClehudunldt Laboratoriee, Inc. 
Kolled Korda, Inc. 
Lanedale Tube Co., DMalon of Philco 

Corp. 
Leich Salee Corp. 
Lenkurt Electric Co. 
Leos Electric Mannfactari.n1 Co. 
Lewyt Manafac•urina Corp, 
Libra11COpe, Inc. 
Lorol Electronice Corp, 
Machlett Laboratoriee, Inc. 
Mognavox Co. 
Molda Development Co. 
Mallory, P. R., & Co., Inc. 
Moterlel Telepbonlquc Co. 
Michiaan Bell Telephone Co. 
Mo.ntromery Co., The 
Motorola. Inc. 
Mountain Statca Telephone & Tele-

papb Co. 
Mullord Ltd. 
Muter Co. 
Mycalex Corporation of Amcria 
Natlonol Co., Inc. 
Nelton Technical En1erprl1ea 
Nem..clarke. lac. 
!liew Enaland Tel. & Tel. Co. 
New Jereey Bell Telephone Co. 
New York Telephone Co. 
North Electric Co, 
Northwcatem Bell Telephone Co. 
Oak Manafactarina Co. 
Ohio Bell Telephone Co. 
O'Kccle &: Merritt Co. 
Ode Elevator Co., Electro.Uc Dlvtalon 
Pacific Mereary Televl.elon Mfa. Corv. 
PacUic Telephone a Telernapb Co. 
Packard-Bell Co. 

Pa•e Co-Rnkadona Ensfneen. 1-. 
Phelpa Dodae Copper Prodae .. ~. 
PhJlco Corp. 
PbotornapbJe Sodety of America 
Pl-1 Co., Ltd. 
Prodellu Inc. 
Prodaclloa Rcecarch Corp . 
RadJart Corp. 
Radio Condemer Co. 
RacUo Corporation of Ameria 
Radio Corporation of America, 

DeCenac Electro.Uc Prodaeta 
RCA Creat Brlt&in, Ltd. 
RacUo Eqlnecrinc Laboratorfea, be. 
Ramo-Wooldridse Corp. 
Raytheon Manufactarin1 Co. 
Red Bank Dhialoa, 

Bendix Aviation Corp. 
Recvea lnatrument Corp. 
Remlnatoa Rand, Dl"Woa of Sperry 

Rand Corp. 
RemJer Co., Ltd. 
Rocke lntematJoul Corp. 
Saxoab'DJ"I Ceramlca 
Sodety o( MotJoa Picture & Tele.Woe 

En1inecrs 
Soaotone Corp. 
SoanclScribcr Corp. 
Soatbem Bell Telephone & Telqnpla 

Co. 
Soutbem New Encland Teleplaonc Co. 
Soatbwcetern Bell Telephoae Co. 
Spcny C:rroecope Co.. Dlvb&oa of 

Spu17 Raad Corp. 
Sprape Electric Co. 
Stackpole Carboa Co. 
Standard Telephone & Cablee, Laci. 
Sa.anlord Re.eareh ln1tltate 
Stelmo, Inc. 
Stewart-Warner Corp. 
Strombera-Carlaon Co., Diviafon of 

Generol Dynamics Corp. 
Surprenant Mia. Co. 
Sylva.Ua Electrlc Prodacte, Inc. 
Technical Moteriel Corp., Tlae 
Tele-Dynamice, Inc. 
Telephonlce Corp. 
Teletype Corp. 
Tenaollte lnealated Wire Co., lac. 
TexH laatnlmente, Inc. 
Tlme1 Foceimile Corp. 
T.M.C. (Conada) Ltd. 
Trad Electronlca Corp. 
Tran1ltroa ElectroaJc Corp. 
Triod Trana(ormer Corp. 
Tun1·Sol Electric. Inc. 
Uahed Telephone Co. 
United Tran.aformer Co. 
Watermon Prodacb Co,. Inc. 
Websaer·OUcoao Corp .• CovenuMDt 

Dlvialon 
Weit Coaal Telephone Co. 
Weatem Electric Co., Jae. 
Wcetem Union Telecrapb Co. 
Wcadn1boute Elutrie Corp. 
Weaton Electrical lnatnuneat Corp. 
Wheelock Slra.al1, lac. 
Wickes Ea1lnccrinc &: Conetrnctioa Co. 
Wilcox Electric Co •• Inc. 
WUlarcl Stora1e Battel"T Div,, 

Electric Ston1e Battery Co. 
Wiecon.1la Telephone Co. 
WoUcnHk Optical Co. 
Zenith Radio Corp. 
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AFCEA CHAPTER>--National Diredor of Clupters: Maj. Cen. A/yin L. Pacltynsl<i, USAF 
RECH:>NAL VICE PRESIDENTS 

Ret1io11 A: Henry R. Bing, N. Y. Tel. Co., 140 Wert St., New York, N. Y. H- lql•11d Stn.1, H- Ywlf, H- Jer#t. 
RetlOlt I : George C. Rvehl, Jr,. 2118 St. P111I St., lieltimore, Md. O.lfrw•re, Dldrict ol Col11••I•, ICentuclry, Mllryl•tt4, OW., 

,.,.,...,,.,.,.;., West Vlrvl•lo •ntl VlrulnJcr. 
Region C: Relph S. Grirt, So. liell TIT Co,. Atlent,1, Ge. Soul,._,,.,,. Stcrt•• •l•ltfl At/.,.tie •11tl G•H et19d~,_ Nllf~ 

C•toli'"' to Loflid.,,• l11el11dl111 Te1111e,.... 
Region D: Col. George L. Richo11 1 Hq. Feivrth Army, Fort Sam Heiurton. TeL H- Medco, T•ua, Ok .. .._, Atfr.,. .. ._ 
R.,lo• I: Jeihn R. Heiwlend, Dege Televl1io11 Div,. Thomp1on Product1, Inc., W, IOtfs St., Michigan City, Ind. Mlcltigo11, l"'le•, 

111111011, Wl11C01tal11, Ml•neeot•, low•, MJ111011rl, IC•nau, H .. toak•, Nortlt Ocrlroto, Souflt Ocrlroto, w,..s.,, 
Colon1do, 

R.,lon 1: Col. Lloyd C. P1"on1, 1807 16tft Ave., Sen Francisco, C.lif. Ariao110, Utolt, H..,otlo, C•lilo111HI, ldoh, 0..,., 
: Mo11to110 011d W•1ltlngt011. 

CHAPTERS: PRESIDENTS AND SECRETARIES 
AR.IZOHA: Pres.-Arthvr M11d9ett, Fort LIXIHGTOH: Pres.-Mej. K. J. Heilmes. ltOCICY MOUHTAIH: p,..,-IYfOll E. TM. 

Hvechuce, Sec.-lt. Col. Clerence O. Leaing'ton Signe! Depot, Lexington, Ky. dy, Movnteln Stefft Tel. Co .. 17 N. Weber. 
Cob11rn, P.O. Bo• 2811, Fort Hvechuce. Sec.-'MichHI E. Keller, 309 Hill1boro, Cciloredo Springs. Colo. S.C.-C.pt. 

ATLAHTA: Pres.-Cherles M. Eberhart, lexing·ton. Frenci1 D. Teppi11, USAF H~. ADC,&! 
Southern Bell TIT Co., 805 PHchtrH St., L.OHD01"4: PrtL-Cept. Edwerd F. Met&- AFB, Colo. 
N.E. Sec-Albert J . Certey, Sovt+iern ger, USN Pvrchaaing Office, APO 100, R.OMI: Pres.--Mej. Willie1t1 B. Bocline, k · 
lieU TIT Co., 51 fwy Street, N.E. New York. Sec.-Mej. R1111 C. Fou, my Sec. MAAG, APO 7'J4, N. Y. Sec.-

AUGUSTA-10RT GOR.DON: Pres. - Col. MAA~;.UK, Army Sec., Box 28, USN 100, John E. Coluuuo, MAAG Army, APO 
Bra.ton E. Smell, 9600 TU SigTrngCmd, FPO, N. Y, 794, N. Y. 
Fort Gordon. Sec.-Lt. Col. William O. LOUISl.M•#A: Pre1.-Cherles PHrson, Jr., R.OMl-UTICA: Prea.-Allen A. KunH, ltt 
Beuley, Hqi. TSESS, Fort Gordon. Sovthe·rn Sell Tel. l Tel. Co .. 520 Beronne Center, N. Y. Sec.~errell S. Kirby, 904 

IAL.TIMORI: Pre1.-Geor9e C. Rllehl, Jr~ St., N,8 w OrlHnL S.c.-A. Bruce Hey, Floyd Awe., Rome, N. Y. 
2118 St. Peul St. Sec.-Trevor H. Clerk, Southern Bell Tel. l Tel. Co., 520 Seronn• 
Weatlnghouse Electric Corp., Air Arm St., Nt1w OrlHns. 
Div., Friend1hip lnt'I. Airport. 

IOSTOH: Prea.-Fred E. Moren, Wertern 
Union Tel. Co., 230 Congreu St., Borton. 
Sec.--Lovis J. Dvnhem, Jr~ Frenllin Tech
nlcel lnatihlh, 41 Berkeley St.. Botton, 
Meu. 

CENTRAL FLORIDA: Prn-Willerd L 
Moor, 3002 Fair Oab, Tempe. Sec.
Russell R. Rendell, 22 Garden Drive, Apt. 
7, McDill AFB. 

CHICAGO: Pm.-Henry J . McDonald, Kel-
1099 Switchboard l Svpply Co., 6650 S. 
Cicero Ave., Chicago ]8. Sec.-Jemt1 F. 
Weldon, SlgC Sl!flply Agency; 615 W. 
Vu Buren St. 

DAYTOH-WRIGHT: Pre1.-Syron IC. Boe++· 
cher, AVCO Mfg. Corp., 37'J W. First St. 
Sec.-Chulea D. Small, Emerson Electric 
Mfg. Co., 410 W. First St. 

DICATUR: Pre1.-Mej. Reibert M. B11m1, 
402 E. Prairie, Decetur, Ill. Sec.-Cep+. 
Welter L. Beddingfield, Decetvr Signal 
Depot, Decatur. 

FORT MONMOUTH: Pres.-Col. Robert B. 
Tomlinson, 4 Rvuel Ave., Ft. Meinmouth. 
Sec.-Hury C. Ross, Box 249, Hill1ide 
Rd., Atlantic Highlands , N. J . 

fRJ.HICfURT: Pres. - Georg• A. Speer, 
Engr. Sec., FSA, APO 757, New York. Sec. 
-Lt. Herry A. Chelelien, 7772 Svc. Co., 
APO 757, New York. 

GUI.I COAST: Prea. -Ancil Z. Araeneeu, 
ll50 Park Court So., Biloxi, Miu. Sec.
Joseph A. O'Connell, Sovthern Bell UT 
Co., Gulfport, Miu. 

GREATER DETR.OIT: Pm.-Col. Jemt1 I. 
Vanderhoof, Hq 30th Air Div., EADF, 
ADC, Willow Run AF Sta., Mich. 
Sec.-J. R. Snton, Michigan Bell Tele· 
phone So., 305 Michigan A.,.. 

HAWAII: Pres.-Col. Glenn S. Meader, 
Si9Sec, USARPAC. APO 958, S. F. Sec.
Jed R. Rt1d, 284 Wailupe Circle, H1>no· 
lvlu. 

ICAH$A$ CITY: Pru.-Wllliem R. Wht1I· 
er, AT&T Co., 324 E. I llh St. Sec.
W. L. C•rroll. ATIT Co., 124 E. I Ith St. 

ICEFL.AVfK: Pres.-Maj. J ohn D. Lynch, 
1971st AACS Sqdn., APO 81 , New York. 
See.-T/ S9t. Donald P. Hell, 1971st AACS 
Sqdn., APO 81 , New York. 

ICOR.EAH: Pres.-Col. Welter E. Lon, Sf9C, 
Ith Army, APO 30 I. S. F. Sec.-Wendell 
B. Cumen, Hqs. KMAG, 8202d AU, APO 
102, S. F. 

MOHTG'OMIRY: Pres.-Lt. Col. Lee M. 
Peschel!, Air Cmd l Steff College, MH
well AFB. S.C.-lrvln Gu .. 11heimer1 Jr •• 
Muca1"til• Peper Co., Ill Commerce St. 

HAGOY,A: PreJ.-Col. Sttve J . Gecller, 
Hq. 5th AF, APO 710, S. F. Sec.-H. R. 
Henqtn, Boa 707, Hq. 5th AF, APO 110, 
S. F. 

HIW YiOR.IC: Pres. - Benjamin H. Oliver, 
AT&T Co., 195 lrotdwey, New York, N. Y. 
Sec.-ILt. Ceil. David Talley, Fed. Tel. & 
Redio Corp., 100 Klngslud Rd., Clifton, 
N. J , 

HEW YtOU UHIVIRSITY: Pm.-Robert 
A. Fi1~:h, 218' Davidson An., New York 
68, N. Y. Sec.-Sheldon Brown, 587 Bed 
St •• N11w Yorl 55, N. Y • 

HORTH CAR.OLIHA: Prts.-lt. Col. Cug. 
CJI• E. KyHr, Post Sl90, Fort Sregg. Sec. 
-Maj .. F. G. Sheviek, Abn l Electr Soard, 
Fort !regg. 

HORTH TIXAS: Prt1.-H. J. Winemenn, 
Tesu lnstrvmenh, 6000 Lemmon Ave., 
Delles. S.C.-John W. Willi1m1, 4913 
Coekf'l1ll Ave., Fort Worth. 

HOR.THIASTERH UNIVIRSITY: 360 
HvnliPtgton ""'·• Beaton IS, Mus. Div. 
A. : Pre•s.-Wilfred J . Pie.rd; S.c.-Thomu 
R. Kin1g, Jr. Div. B: Pres.-Neel W. At· 

kin1on: Sec.-Jeson Brook&. 

HORTHWIST FLORIDA: Pres.-Col. R. 
B. H. Rockwell, Hq. APGC, Eglin AFB, 
Sec.-Cept. Edmund G. Forkner, Hq. 
APGC:, DCS/ M. ME, Eglin AFB 

OR.AHGI: Pres.-Fred A. Cullman, Radie· 
lion, line., SOI Common...,Hlth Ave., Or. 
lando, Re. Sec.-Mej. Donald E. Dobbins, 
Orlando AFB, Re. 

p,1t' Pres.-Br. Gen. Frank W. Moormen, 
U. S. Army A~eche France, APO 230, 
N.Y. Sac-Lt. Ceil. Cherles E. Harrison, 
>.ut. !Military Atteche, APO 230, N. Y. 

PHll.AC.111.PHIA: Pres..-William F. Powell, 
Jr., Bell Telepho11e Co., 1835 Arch St. 
Sec.- ·Robart G. s..,;ft, Diamond Stete 
Telephone Co .. 12 I N. Broad St. 

PHfl.IPl~tNE: Pres.-M•j. Ted E. Reger, 
SAM.A.P, APO 74, S. F. Sec.-Jed Walsh 
Philco Gen. Del., APO 74, S. F. • 

PITTSBltJRGH: Pros.-H. W. Mitchell, Bell 
Teleph1one Co., 1001 liberty Ave. Sec.
H. W. Sl,epard, Jr., 386 Arde~ Road. 

SACRAMIHTO: Pres.-Lt. Col. CleNllCt 
M. Godfrey, Secremento Sign.I Depot. 
Sec.-Cept. Robert McMorro•, 9SI u 
Sierre Drive. 

SAH fRAHCISCO: Pm. - S. N. Btriot, 
Mackay Redio, P, O . Boa 1241 1 Pelo Alto, 
Cellf. S.C.-lCerel W. Goouens. Pec~c 
TlT Co., 140 New Montgomery St. 

SAH JUAH: Pres.-Wymen S. Borden, P. R. 
Tel. Co., Bo• 4275, Sen Jvan, P. R. Ste.
Albert Crumley, Radio Corp. of P. l., 
P. 0. Bo• 10073, C.parra Heighti, P. l. 

SCOTT ..ST. LOUIS: Pres.-Col. ct.er!• W. 
Gordon, 3110 TI&rp Cmdr., Scott AFI, lft. 
Sec.-Alle.n L Eiaenmeyer, P.O. Bo1 456, 
Trenton, Ill. 

SIATTLI: Pres.-Reymond J . Leine, Sll 
E. 123rd Sac..-MerTill R. StllH, 916 W, 
122nd. 

SOUTH CAROL.IHA: Pres.-Crndr. H. C. 
Rodin, Bldg. 10, Cherleston Noel Sllip. 
yard, Chenesto11. Sec.-F. l. Devis. Soulll· 
trn Bell TlT Co .. Owen Bldg., Colu1111>it. 

SOUTH TIXAS: Pr ... -Col. Albert H. s~;. 
der, 1122 MCS &rovp, Rendolph AFI, 
T ••· Sn.-S. J. Ke1ne, South...+ R .. 
s .. rch Institute, Boa 2296, S.n Antonio. 

SOUTHIRH CALlfORHIA: Pm.-Cllerles 
A. LaHu, RCA Victor Div., 1560 N. Yi11t 
St., Hollywood. Sec.-Jack Werner, Jr. 
4000 Wern•r Blvd., 811rbenl. 

SOUTHIR.N COHHICTICUT: Prea.-Ed· 
win a. Hvney, So. New Engl•nd Tel. Co.. 
Boli 1562, Nt¥r Ha'ltn. Sec.-J. A. Leo
pold, Dictaphone Corp., 375 Howu4 
A.,.., Bridgeport. 

SWITZIRLAHD: Pr••· -Williem P. Le11. 
Lear Radio, Geneve; Sec.- Robert V, 
Lindsey, Intl. Telecommunic•+ions Unio~. 
Geneva. 

TIHKIR..OKLA.HOMA CITY: Prel.-Loy.l 
G. Dorsett. Dorsett Labs.. lne., Nol'IN•· 
Sec-Col. Williem L. G regory, llOl 
AACS W ing, Tinker AFB. 

'TOKYO: Prea.-James T, Rern1ey, Hq. 
FEAF ,Box 228, APO 925. S. F. Sec
Paul W Beder, SigO, AFFE.8A RHr, APO 
l4l, S.F. 

W ASHINGTOH: Pres.-L. Hunn Robi,.,. 
1.on, Motorola, Inc., 1145 19th St. N.W. 
Soc.-Ralph Irwin, Westinghouse Bectric 
Co,, 1625 IC St., N.W. 
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U. S Air force Photo 

Designed basically for night photographic work, the Martin RB-57 is employed by USAF TAC, powered by two Wright J-65 jet engines. 

WADC'S WEAPONS GUIDANCE LABORATORY GIVES 
ACCURACY TO AIR FORCE BOMBS, MISSILES AND AIRCRAFT 
The Weapons Guidance Laboratory at the Air Research 
and Development Command's Wright Air Develop
ment Center performs applied research and develop· 
ment of all Air Force weapons guidance equipment. 

Included under this broad category are airborne 
bombing systems and equipment, weapon defense sys
tems, offensive fire control systems, missile guidance 
equipment, electronic jamming systems, chaff systems, 
navigation systems, manual navigation aids and special 
test equipment peculiar to the requirements of the 
weapons guidance systems or equipment. In addition, 
all components of the foregoing are the province of this 

I j," 1-. , .i,~ i ii , 'I rH..., 11! ,d ... 1111 tl1t ti• 1 •11 • 11 
1•''": ..... 1 tl.1 l>11.11111111it id D·l·1 1-.• 

laboratory. The facilities available for these studies 
include various gun ranges, temperature and altitude 
chambers and other specialized test and evaluation 
installations. 

Weapons Guidance is one of the laboratories that 
form the Wright Air Development Center. W ADC, in 
tum, is the largest Center under the Air Research 
and Development Command. At its location at Wright
Patterson Air Force Base, Ohio, upward of 10,000 mili
tary and civilian workers are engaged in research, devel
opment and testing of aircraft, guided missiles and all 
types of associated Bight and ground equipment. 
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PORD INSTRUMENT COMPANY 

•NOIN•aft9 

DIVISION OF SPIRRY RAND CORPORATION 
31-10 Thomson Avenue, Long l1lond City 1, New Yort. 

Beverly Hills, Col. Dayton, Ohio 

ef u11wual alallltlel ca11 fl11• a futuN at fOIO IMSTIUMEM'T COMPANY. Write fOf' lnfermatltn.' 
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Engineer of Ford ln1trument Company check
ing unit de1igned by the Company for the Air 
Force to be certoin that its magnetic effects 
will not affect other instrument& In the aircro~. 

Google 
63 



Chapter News 
and host for the meeting, 
group to order and introdu 
Plant Manager Ed W. Sc 
briefly explained the elect 
of the factory. 

The audience then was 
small groups and given an· 
guided tour of the plant w 
cently doubled in capacity 

Aqu•ta-Fort Gordo-Shown dYrin9 ff.e M•y mHtin9 er•, left to right: Joe S. Stone, 
'lice Pres .. Souff.ern Bell T&T Co.; Col, Clarence R. DYnlap, Chief of Personnel and Admin. 
Div., USASTC, Fori Gordon; Col. Thomaa A. Pitcher, Chief of Staff, USASTC; 9Ye1t 1p .. ••• 
George M. 0Hn, Asst. Vice Prea., AT&T Co .. and Col. Bradon E. Smell, chapter president. 

new precision production r 
for a new classified Balli 
contract. The tour covered 
duction stages of the AN 
ordinate Data Transmitt' 
Burroughs' contribution to 
SAGE continental air def 
Included was a close insp 
automatic printed circu.it 
essential to the production of · Augusta-Fort Cordon 

George M. Dean, Assistant Vice 
President of the American Telephone 
and Telegraph Comp:rny, New York, 
was guest speaker at the chapter's May 
16th meeting and de!!Cribed some of the 
measures being taken by AT&T to 
litrengthen this Nation's "military pos
ture." 

After a brief explanation of the 
AT&T system, Mr. Dean told the mem
hers of the defense role that could be 
played by "by·pass routes" now being 
installed around populous cities. The 
system will enable telephone calls to 
pass around, instead of having to gu 
through, congested areas. 

"We are ringing the biggest cities." 
he said, "at a cost to our investors of 
i;ome $100.000,000. While this arrange
ment will have some beneficial effec.t on 
normal peace-time telephone use, it is 
primarily a defense measure to insure 
continued service. if this country is ever 
attacked by enemy bombers." 

The AT&T executive estimated that 
if the Nation were to "become a bartle 
ground" only about 20 per cent of nor· 
mal civilian telephone traffic could he 
maintained. The emphasis, he said. 
would be only on military and emer· 
gency service calls. 

Mr. Dean also discussed the instal
lation of the ''advance warning" radar 
network being strung across the top of 
the North American continent by West
ern Electric Company. an AT&T sub· 
sidiary. He described it as a "terribly 
difficult job." 

Among the visiting guests were 
Charles M. Eberhart. president of 
AFCEA's Atlanta Chapter, and Joe S. 
Stone, Vice President, Southern Bell 
Telephone & Telegraph Company. Col. 
Braxton E. SmaJI. chapter president, 
served as host. 

Clticago 
The Navy Electronics Supply Office. 

Great Lakes, was the scene 0£ the May 

27th chapter meeting. 
Principal speaker was Capt. Richard 

S. Mandelkorn, Commanding Officer 
and Director of the U. S. Naval Radio
logical Defense Laboratory. San Fran
cisco, whose subject was "The Problem 
of Living with the Atom." 

Host for the occasion was Capt. H. J. 
Goldberg. Supply Corps, U. S. Navy. 
O:immanding Officer of the Electronics 
Supply Office and a Director of tbe 
Chicago Chapter. 

The chapter's April 25th meeting was 
addressed by Hardy G. Ross, Project 
Manager of DEW Line for Western 
Electric Company. He supplemented 
his talk with a color sound film and 
slides which gave the audience a vivid 
picture of the construction and instal
lation problems encountered in esrah
lishing the radar chain in the wilder
ness o{ the Arctic Circle. 

Detro if 
The Burroughs Corporation, group 

member of the AFCEA, hosted tht' 
chapter at its Tireman Plant in Detroit 
on May 10th. 

Following luncheon in the plant din
ing room, Harry B. Rottiers, Oirec.tur 
of Defense Contracts for Burroughi< 

in cards for the T-2 data 
system. 

The chapter reptirls the 
little doubt as lo rhe signi 
electronic data processing . 
puter equipment to modem dei 
the important position Burrou 
in the field. 

During the business sessioo., 
chapter's annual elections were 
and the following officers were chosen 
for 1957-58: president-Col. James I. 
Vanderhoof, Commander. 30th Air Di· 
vision; vice presidents-Harry B. Rot· 
tiers, Burroughs Corporation; R. . .\. 
Berkfield, Michigan Bell Telephone 
Co.; A. A. Minowitz, Rett Product~ 
Co.; treasurer-J. H. White, Michigan 
Rell; asisistant trensurer- K. C. Crumb. 
Michigan Bell ; secretary-]. R. Su· 
ton • .Michigan Bell; assistant secret.al')' 
- H. A. Dawson, Michigan Bell. 

Fort Monmouflt 
Col. Robert B. Tomlin!'-On, director of 

the Signal Equipment Support Agency. 
was elected president of the chapter 
during the annual elections on May 
17th. 

Other officers named were: via 

Claica1c>-Chapter officers ere pictured with ttt•ir hod• at ff.e Navy Bectronic:s $ypply Ofli~ 
on May 27th. left to right: front row--Jemes F. Weldon, secretary: 6. R. Huse, direct«: 
Henry J. Mc:Oon•ld, president: Col. A. N. Niemi, director; second ro--COI. Melvin Kt111· 
•amp, director; Captains H. F. Kuehl, H. J. Goldberg, Ric:herd S. Mandelkorn end t.4. H, 

Glunn of the Electronics SYpply Offic•, end Carrington H. Stone, vice president. 
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"An Infinite capacity for taking pains" 

The above familiar phrase is usually given as a de6nitioo 
of genius. We borrow it as a job description. 

The lengths w which our Qualiry Control people go, 
co insure the relia.bWty of our complex p roduc:u, are uuly 
painroiking, and are applied equally co componencs we 
make ounelves and those we purchase from outside 
supplieN. 

for ex.ample, consider , ·acuum cubes, che heart of 
hundreds of projecu in our Elt.'Ctronics Division. No spot 
ch«k <atis6es here {even if chat's all our customer speci
fies )-but a whole series of critical tcm, including such 
pr«ive evaluations as chesc: 

lnsputio,, of tube ch11racuri11ic1 to rigid Strombcrg
Carlson spcciJicauons-pcrformed oo special equipment 

which can do in a half-hour what would cake days on coo· 
ventfonal testing de' ices. 

l mprctio11 by X-r11y, looking for deeply hidden poten
tial faults which could cause matlunetion at any time afcer 
first use. 

lmpu1io11 by ,,,;croscop~, seeking welding faults, minute 
cracks in glass, and even inlinitesimal loose particles inside 
the rube. 

And cubes a.re only one conet'rn. AIJ components m~c 
pass similarly rigid ccsu, co assure operating performance, 
ruggedness and reliability in the completed equipmeoc. 

You am'c put 11 price on "taking infinite pains.M You 
'~" place your confidence in a company where this is 
everyday proet.'<lurc. 

STROMBERC-CARLSON COMPANY GD 
Cl. "' A DIVISION OF C•NIR A L. DYNAMICS CORPORATION 

!;1n1ral Offlc11 Md fKtorltt ll ltchttllt, N. 'l'.-Wtsl CoHt plentt II Saa Ditto Ind lot An11l1t, C1llf. 

Google 
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CHAPTER NEWS 
president&-Halsey F. Hubbard, Equip· 
ment Support Agency; Norman Free
man, Stromberg-Carlson Company; sec
retary-Harry C. Ross, Equipment 
Support Agency; treasurer- Esther M. 
lpri, The Signal School. 

Directors selected were: Arthur L. 
Adamson, Col. Olin L. Bell (retiring 
president), Brig. Gen. Earle F. Cook, 
Col. Fred J . Elser, Raymond L. Gil· 
barte, Col. Joseph E. Heinrich, Brig. 
Gen. Stuart S. Hoff, J. Peter Hoffman, 
Edward F. Kolar, Col. Paul 0. Lang
guth, Lt. Col. J. P. McGovern and 
Harry Sundermeyer. 

A dinner-dance at Gibbs Hall Offi
cers' Club followed the business session. 

Cull Coast 
Election of officers was the main item 

of business at the May 6th dinner meel· 
'ing. Ancil Z. Arseneau, Keesler Air 
Force Base, was chosen to bead the 
chapter during 1957-58. 

The other new officers are: vice 
president-George D. Sheffield, South
ern Bell Telephone and Telegraph 

Detroit-·Annual election1 were held on Mey 10th. Shown above ere the new ~e1idtm, 
Col. Jem111 I. Venderhoof, USAF, and the new first vice president, Herry B. Rottien of tlw 

Burrou1Jhl Corporetion which wu host to the chepter for this meeting. 

rean Ministry of Communications per· overseas and ship-to-shore radio serv· 
sonnel. ices to points in and beyond the Pacific 

San Francisco 
The re:gular bi-monthly meeting was 

held at the Algiers Restaurant in Red
w-0od City on May 16th. 

Area, using over twenty radio Iran;:. 

mitters which are arranged for h.-in· 
plex and poliplex operation. 

The late departure of the visitor>, 
many of whom had never seen a major 
trans-oceanic radio-telegraph statilln 
before, attested to the program intert>t. 

San Juan 
Each of the last two meetings were 

in honor of a charter chapter membrr 
who was being transferred. The diMtr· 
meetings took place at the Officm' 
Club, Fort Brooke .. 

Fort Monmoulla--Col. Olin L. Bell, retiring chepter pre:~ident (left center}. congratuletes 
his 1uc:ceuor, Col. Robert B. Tomlin1on, following t+le Mey 17tli election1. At eirtreme left i1 
Norman Freemen, new aecond vice-president, end et right, Herry C. Ross, new secretery. 

Tribute was paid on April 25th 10 

Arthur T. Cline, Engineer-in-Charge of 
the FCC Office in San Juan, who was 
being transferred to Atlanta as bead 
of the FCC Regional Office in tha.t 
area; and on May 23rd to Paul .~. 
Girard, President of the Radio Cor· 
poration of Puerto Rico and a former 
president of the chapter, wh<> was leav· 
ing for Rio de Janeiro to be Manager 
of RADIONAL, the Brazilian a.ffilialr 
of IT&T. 

The annual elections brought 1he 
following into office for 1957-58: pmi· 
dent- Wyman S. Borden, Puerto Rico 
Telephone Company; vice-presidt11t
Capt. Gifford Grange, USN, command· 
ing officer, Naval Communicati<>ns Sta· 
tion; secretary-Albert R. Crumley, Jr .. 
Radio Corporation of Puerto Riro; 

Co.; secretary - Joseph A. O'Connell, 
Southern Bell Telephone and Tele
graph Co.; treasurer - Donald E. 
Payne, Keesler Air Force Base. 

The chapter extended a vote of 
thanks to Maj. Don L. Poling, out
going president, for his leadership 
during the past year. 

Program feature of the meeting was 
the Bell System film. "Voices Beneath 
the Sea," which describes the laying of 
the Trane-Atlantic telephone cable. 

Korean 

Chapter members and guests met at 
the Chosen Hotel in Seoul on April 
26th. Among the sixty-five present were 
Korean Minister of Communications 
E. J. Lee and the newly appointed Vice 
Minister of Communications, Maj. Gen. 
E. T. Cho (Ret.). 

Following dinner, the group was 
taken on a conducted tour of the Seoul 
Central Telephone Exchange by Ko-

66 

Following dinner, the seventy-five 
members and guests visited the trans
Pacific 1radio transmitting station of 
Mackay iRadio and Telegraph Company 
at Palo Alt<> for a conducted tour of 
the facil;ities. The station handles the 

Koreon--The Korean Mini1try of Comrnunicetions eonducted the program for the Apn1 76tft 
meeting in Seoul. Left to right ere: Mr. E. J. Lee, Minister of Communications; Col. Wt~ 
E. Leh, .Jr., chapter president; end Maj. Gen. (Ret.) E. T. Cho, Vice Minirler 0 

Communicetions. 

Googl<. 
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CHAPTER NEWS 
treasurer-Jose A. Pabon, Insular Po· 
lice Communications Department. 

Directors: Felix Gros, Civil Aeronau
tics Administration; Kinne Prachel, 
Prachel's Radio & TV Service; Marcel 
Roth, Puerto Rico Telephone Com
pany ; Homero Cordero, Radio Cor
l!Oration of Pueno Rico; and Maurice 
Doran, 10th Naval District Headquar
ters. 

The retiring president, James P. 
Fitzwilliam, was given a vote of thanks 
and appreciation for his leadership 
during the past year. 

Scott-Sf. Louis 
"Earth Satellite for Geophysical 

Studies" was the program feature of 
the May 3rd meeting. Presented hy the 
Bendix Radio Division, Bendix A vi a
t ion Corporation, Baltimore, the pro· 
gram consisted of a lecture hy Ernest 
A. Duquet of Bendix which was supple· 
mented J>y slides and was followed by 
a question and answer period. The 
program was introduced hy Joseph 
~foncrief, Public Relations, Bendix. 

Special guests of the chapter were: 
Brig. Gen. Bert E. Johnson, Staff Judge 
Advocate, Headquarters Air Training 
Command, and Col. William D. Cairnes, 
Deputy Base Commander, Scott Air 
force Base. 

The new officers and directors elected 
at the April meeting were introduced, 
with Col. Charles W. Gordon, the new 
president, presiding. 

Committee chairmen recently ap
pointed were introduced as follows: 
membershii>-LL Col. Anid E. Dahl
berg and Edward H. Gray; meetings 
and program-Allan L. Eisenmayer; 
publicity-Howard D. Yund; industrial 
relations--CJitiord G. Wassail; finan
cial-Earl F. Hagen; hospitality
Walter W. VanSkiver. 

Soutb Carolina 
Mr. J. S. Bonner, General Coordina

tor of Civil Defense Services of the 
Southern Bell Telephone and Tele
graph Company in Atlanta, was guest 
speaker at the May 3rd runner-meeting 
held at the Columbia Hotel in Colum
bia. Jn an illustrated lecture on latest 
developments in Civil Defense, Mr. 
Bonner described the new alerting set· 
up of the Air Force and the Civil De· 
fense System which was placed in effect 
throughout the United States on May 
I. 1957. 

New chapter officers were elected 
during the business meetfag as fol· 
lows: 

President - Cdr. Harry C. Rodin, 
Electronics Superintendent, Charleston 
:'\aval Shipyard, and Electronics Assist
ant lo Industrial Manager. Sixth Naval 
District; vice presidents - W. Thomas 
Edwards, South Carolina Chief Engi
neer, Southern Bell Telephone and 
Telegraph Co.; Col. Hubert N. Sturdi
\·ant. Commanding Officer, 8th Com
munications Group, Shaw Air Force 
Base; secretary-treasurer-F. Lawrence 

SIGNAL, JULY, 1957 

Farnsworth BAS THE ANSWER: 

How to throw an 

Attack ... counterattack ... offense ... defense- for every 

tactical movement there must be an effective answer. That is why 

we must he able to employ a defense that liteully .. throws a 

monkey wrench" into the enemy's operations. 

Our very survival may depend upon what is known to the 

military as-countermeasures. These embrace most of the 

sciences; they call for vast knowledge, many skills and unlimited 

imagination . . . in the use of radar, infrared, microwave, 

and other techniques. 

Farnsworth scientists and engineers have these abilities and 

facilities . . . that is why they have been selected to devise, test, 

and produce various electronic countermeasure systems and 

equipment that will confuse, etall, and stop the enemy. 

CARllllt O,POITUNITllS1 There ore important 
ne,.- openings on our profe8&ionol staff for 
graduate engineere ond acientiah in these field&. 
Write for informotion. Confidential. 

FARNSWORTH ELECTRONICS COMPANY, Fort Wayne 1, Indiana 
A DIVISION OF INUINATIONAL llLEPKONl AND HLf.OIAPK C:OIPOIATION 

'{J7 



RETMA 
6Va" COAXIAL 

50 OHM LINE 

HIGH POWER • LOW l01S 
CONSTANT IMPEDANCE 

For Mllltory and Commordal Sorvicoa 

• Mode in accordance with RETMA 
Standard TR-13• for latett industry 
recommendations on coaxial trons
rnluion linH 

o Oimendonolfy interchangeable with 
all other RETMA monufoc1ured lines 

• Broadband choracterhtlct provided 
by Prodelln-ploneered pin-type re· 
octonce·compensoted Teflon insulatori 

• Available from stock ln oll tlzes 01 

sp.cifled by RETMA 

• Complete line of associated Compo
nent• ond connedot1 also available 

Prodelin 60 ohm lines in all sizes 
are currently in world-wide use 
for the most critical military and 
commercial services and ka'Ve 
been performance-proven under 
the severest operating conditions 
for more than ten years. 

Do,t. S 307 lo'9•" AYo .• , Keaniy, H. J. 
Manllfocturen of the World' a fl.,.lf Mlcre>
WGft and Talevl1lon Antenno1, w,,.,. 
OuW.. and Coaxial Tranamlaalon Unas 

.,. 

San Francuco-A tour of the trans-Pacific radio transmitting nation of Mackey Radio Md 
Telegraph Company at Palo Alto featured the May 16th meeting. Above, Sidney N. S.rto&, 
(second from right) chapter preaident and manager of the Mad ay Radio station, uplaiu 

01cillo1cope pattern to a group of members. 

Davis, South Carolina Inventory & 
Costs Engineer, Southern Bell Tele
phone and Telegraph Co. 

Board of Directors: Hugh C. Pul
liam, Vice President, South Carolina 
Continental Telephone Co.; Capt. Ar
lington C. Krajnik, 727th AC&W 
Squadron, Myrtle Beach Air Force 
Base ; Cdr. Albert B. Kunz, Reserve 
Electronics Officer, Sixth Naval Dis
trict. 

Soutlt Texas 
For the June meeting, Eberle Park. 

the picnic area for Randolph Air Force 
Base was the scene of a special get
together and a barbecued chicken din
ner. 

During the SQCial hour preceding din· 
ner, the young people of the Randolph 
Riding Club put on a jumping exhibi
tion in the riding ring adjacent to the 
picnic area. Following dinner, the 
catering for which was done by the 
chapter treasurer and his wife, Capt. 
and Mrs. Blaine Shockey, two color 
SQUnd movies were shown depicting the 
VOLSCAN semi-automatic and the ILS 

fully automa_tic instrument landing sy!
tems. 

This experimental picnic meetin~ 
was such a decided success that I.he 
chapter plans to feature a similar 
gathering annually. 

Southern Connecticut 
The program of the May 16th din· 

ner-meeting consisted of two films fur· 
nished by the Southern New England 
Telephone Company. One, entitled 
"Voices Beneath the Sea," told the story 
of the laying of the Trans-Atlantic 
telephone cable, and the othe"r depicted 
the establishment of stations in the 
DEW Line. 

Special guest of the chapter wa! 
Henry R. Bang. AFCEA Regional Vke 
President, who addressed the group on 
regional and national affairs of I.he 
Association. 

Tinl<er-Ol<laltoma City 
"NA V AIDS for the 1 et Age" was the 

subject of the April 26th dinner mttt· 
ing. The program was presented by 
John C. Mercer, Technical Assistant to 

Scou.St. Lorai.-Seated, left to right: Ernest A. Ouquet of Bendi1 Radio, principal spNler 
et the Mey 3rd meeting; Col. Charles W. Gordon, chapter pre1ldent; Joseph Moncrief o4 
Bendi1 R.dio; end Brig. Gen. Bert E. Johnson, ATC, Scott AFI. Standing, la~ to right: Col. 
William O. Cairnes, Deputy Bue Cmdr., Scott AFB; Robert E. Melling, chapter dired'Of: 
B. R09er Roberds, vice-president; Allen L Eisanmeyer, secretary, and Proaper L Ki111tll1. 

treasurer. 
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CHAPTER NEWS 

Director of Materiel, 1800tll AACS 
Wing, Tinker Air Force Base, who re
viewed the problems of high speed air· 
craft and navigation in face of in
creased air traffic. He supplemented 
his remarks with color slides and a 
film on TACAN. 

At the May 31st meeting, Delbert F. 
Cravens of Southwestern Bell Tele· 
phone Company was elected chapter 
president. Other new officers were 
chosen as follows: vice presidents -
Robert E. Davis, 188lst AACS l&M 
Sqdn.; John C. Mercer; Col. William 
L. Gregory, 1800 AACS Wing; Jack 
W. Grewell, CAA; secretary-Lt. Col. 

Among the 410 members and guests in 
attendance were General of the Army 
Omar N. Bradley, former Chairman of 
the Joint Chiefs of Staff; a number of 
former Chief Signal Officers of the 
Army; and AFCEA's new National 
President, Rear Adm. Frederick R. 
Furth, USN (Ret.). 

Highlight of the program staged by 
the Signal Corps and introduced by 
Maj. Gen. J ames D. O'Connell. Chief 
Signal Officer, was the "appearance" 
of Brig. Gen. Albert J . Myer, who 
organized the Signal Corps and served 
as the first Chief Signal Officer from 
1860-1863 and from 1866-1880. General 
Myer, most ably impersonated by Col. 
Leon J . Fishkin, Office of Technical 
Liaison, OCSigO, congratulated his 

lf'ashincton-The Present meets the Past. Mej. G en. J1me1 D. O'Connell, Chief Signal 
Officer, greeh Brig . Gen. Albert J. Myer, the first Chief Signal Officer of Hie Army (imper
ionated by Col. Leon J. Fi1hkin), who eppeared at the chepte r's June 11th celebretion of 

the ~7th anniverHry of the founding of the Signal Corps. 

Albert A. Rudd, 1800 AACS Wing; 
treasurer - Maurice Williams, South
western Bell Telephone Co. 

Board of Directors: Lt. Col. Richard 
Amann, 188lst AACS l&M Wing ; 
Orin Cline, Gilfillan Bros.; Fred W. 
Coble, RCA Service Co., Inc.; Loyd G. 
Dorsett, Dorsett Laboratories, Inc., re
tiring chapter president; Hal Doolittle, 
Southwestern Bell Telephone Co.; 
W. A. Kitchen, Oklahoma Gas & Elec
tric Co.; Grant Landon, Oklahoma City 
Fire Department ; M/Sgt. B. F. Nieder· 
kom, 1800 AACS Wing; Frank Rohrer, 
Western Union. 

The program for this meeting was 
arranged and conducted by Lt. Col. 
Richard Amann, Deputy Commander 
Qf the l88lst AACS Engineering and 
Installation Group. He gave a stereo· 
11honic sound demonstration which in· 
cluJed audio, high fidelity, and tape 
recording and reproducing. 

Washinfton 
Tbe 97th anniversary of the founding 

of the Army Signal Corps was com
mem1m11ed at the chapter's June 11th 
luncheon-meeting at the Willard Hotel. 
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Corps 1>n its accomplishments but also 
cautioned it against complacency and 
over-confidence. "After all'', he said to 
General O'Connell. ..you have just 
gotten aroWld to getting rid of your 
pigeons!" 

As was to be expected, General Myer 
reminisced on some of his experience>
in organizing the Signal Corps durini:: 
the Civil War but he went on to show a 
surprising knowledge of modem tech
nology, thus proving that the Signal 
Corps gets the message through not 
only in this world but in the next. 

General Myer paid tribute lo several 
former Chief Signal Officers present. 
He presented a "one-time Albert J . 
Myer Award" to Maj. Gen. George I. 
Back, for "having done more than any 
other Chief Signal Officer in history to 
accwnulnte statistical information on 
the value of the ACAN system". He 
also paid tribute to Maj. Gen. Harry 
C. Ingles for having done tbe spade 
work in organizing the AFCEA, com· 
menting " I wish I had had such an 
association as this to hack me up in 
1860". He cited Maj. Gen. Spencer B. 
Akin'& service as General MacArthur's 

Signal Officer in the Pacific as "a 
wonderful example 1>£ the type of c1>
operation which should exist between 
a Commander and his Chief Signal 
Officer". He also said, "the closest the 
Signal Corps had ever come to being 
a joint command was when Akin had 
his own Navy and Air Force while 
he was MacArthur's Signal Officer". 

Also featured in the entertainment 
was the Second U. S. Army Chorus 
from Fort George G. Meade. 

During the business session, Chapter 
President M. C. Richmond formally 
presented the new officers and directors 
of the chapter for 1957-58 as follows: 
president · L. Harriss Robinson; vice
presidents · Maj. Gen. W. P. Corder
man, USA; Col. B. M. Wootton, USAF ; 
Capt. J . S. Dorsey, USN; and Harry 
M. Stephey; secretary · Ralph A. 
Irwin; treasurer · John R. O'Brien; 
general counsel · F. 0. Willenhucher ; 
board of directors . Percy G. Black; 
Claude B. Blair ; John N. Boland ; 
Capt. Will I. Bull, USN; Brig. Gen. 
A. F. Cassevant, USA; Ralph I. Cole; 
Francis Colt de Wolf ; Francis H. 
Engel; Paul Goldsborough; Maj. Gen. 
D. D. Hale. USAF; Thomas B. Jacocks; 
Keith B. Lewis; Col. I. F. Stinson. 
USAF; Capt. W. E. Sweeney, USN; 
and Rear Adm. J. N. Wenger, USN. 

Following the installation, the chap· 
ter gave an enthusiastic vote of appre· 
ciation to President Richmond and 
George Sheets, out-going secretary. for 
outstanding direction and execution of 
Washington Chapter affairs during the 
past year. 

Admiral Furth gave a short greeting 
to the chapter and congratulated it on 
its record of activities. 

Seated at the head table were: Gen
eral of the Army Bradley; General 
O'Connell; Admiral Furth; Maj. Gen. 
H. C. Ingles, former CSO 194347; ~aj. 
Gen. S. B. Akin, former CSO 1947-S.\ ; 
Maj. Gen. G. I. Back, former CSO. 
1951-55; Brig. Gen. J , H. LaBrum, 
USA (Ret.); Rear Adm. H. C. Bruton, 
Director of Naval Communications; 
Maj. Gen. A. L. Pachynski, Director of 
Communications· Electronic$, USAF; 
Rear Adm. J. N. Wenger, Director of 
Communications-Electronics. JCS; Brig, 
Gen, A . .F. Cassevant, Chief, Procu~~
ment Div., Dep-Log ; Maj. Gen. W. P. 
Corderman, Deputy Chief Signal Of
ficer; Maj. Gen. V. A. Conrad, Com
manding · General, Fort Monmouth; 
Brig. Gen. J . Dreyfus, Chief, Procure
ment & Distribution Div., OCSigO; 
Brig. Gen. W. P. Pence, retiring Chief. 
Combat Development & Operations 
Div., OCSigO; Brig. Gen. K. F. Zitz· 
man, Chief, Combat Development and 
Operations Div., OCSigO; Capt. G. L. 
Caswell, retiring Asst. Director of Na
val Communications; Capt. J. S. Dor
sey, new Asst. Director of Naval Com
munications; outgoing President Rich
mond, Secretary George Sheets; L. 
Harriss Robinson, new president; 
Ralph lrwin, new secretary; and John 
O'Brien. new treasurer. 
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MODEL GY. ln<ludes raring• through HO wait> 'on· 
tinuous duty and 300 weirs intermillenr duly. Oul 
puts to 6.50 volt>. 

MODEL G. The all new ''Twirwolt" Oynamolor. 
Operates from 6 to 12 volt input. 

TYPE SF. Built to tke most eaadlng specificotlons. 
Up to 7 5 walh continuous duty and 200 walls 
lntermillent duty. Input YOlloge 6 to 115. Ourpul 
voltage up lo 7 SO voli.. 
For further information sond for 8ulltotln 1530. 

SANGAMO 
Electric Company 

Electronic Co111po11e11ts Division 

SPRINGF I E L D, ILLINOIS 

make SANGAMO 
your major source! 

FOR COMMERCIAL ANO MILIT ARY 

Sangamo Dynamotors are available in two basic 
design series: the rugged "G" series for commer· 
cial use, and the "S" series for special purpose 
and military applications. Both types are small, 
compact, yet capable of unusual output and high 
efficiency under the most rigorous conditions of 
service. 

D EPENDABLE DELIVERY SCH EDULES 

Sangamo utilizes the latest production techniques 
in the manuf actw·e of power supply units. Push 
line type of operation contributes substantially 
to accelerated production-aids in fulfilling all 
delivery schedules. Specify Sangamo for depe.nd· 
able units and dependable delivery that meets 
your production schedules. 

EXPANDED PLANT FACI L ITI ES 

A new 200,000 square foot "controlled condi· 
tions" plant, in Pickens, South Carolina is geared 
for full capacity production of Dynamotors, 
Rotary Converters. Generators, Special DC 
Motors- all built to meet your most exacting 
specifications for quality and performance. 

ENGINEER I NG HELP AVA I LAB L E 

Simgamo maintains a complete engineering and 
technical stafT to assist nny organization with its 
power supply planning. Ask for an engineering 
analysis and recommendntions for power supply 
units to meet your special application problems. 

vGoogle 
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ITEMS 01= INTEREST 
From Government, Industry and the Services 

New Defense Weapon 
The Department of the Army has 

re~·eaJed the successful development 
,f a versatile air missile system de· 
signed to reinforce the low·altitude 
;apability of U. S. defenses. 

Able to destroy the lowest flying 
Jircraft, this new defense weapon, 
,nown a.s the HAWK, will carry a 
lethal, modern war-head. The missile 
can detect, track and attack craft in 
the blind zone of conventional radars 
and at ra nges insuring effective pro
tection of defended areas. It will 
complement the defense against high. 
altitude air attack provided by the 
Army's N IKE. 

Flexible and mobile, the HAWK 
can operate in the continental United 
States air defense complex at fixed 
\nstallations or with fast moving 
combat troops of the field Army. In 
its mobile role the HAWK also will 
be adopted by the U. S. Marine 
Corps. 

Site selections for the new weap· 
ons already have been initiated in 
the New York City and Washington
Bahimore areas. 

The HAWK, which uses a solid. 
fuel propellant, is about 16 feet long, 
14 inches in diameter and utilizes ra
dars of un iq ue and highly effective 
design. 

It was developed and will be pro
duced by Raytheon Manufacturing 
Company, prime contractor for the 
entire system. (See Cover) 

"Sapless" CoYBrage For MATS 
A new air-to.ground communica

tions system has been designed to 
provide "gapless" coverage for Mili
tary Air Transport Service planes ap. 
proaching and leaving East coast air 
fields. A combination of telephone 
land lines and UHF radio, the devel· 
opment was announced by MATS 
and the Long Lines Department of 
American Telephone and Telegraph 
Company. 

The system permits contact with 
aircraft about 400 miles from control 
centers at McGuire, N. J., and Dover, 
Del., Air Force Bases. As a plane 
flyinp: the North Atlantic route ap· 
proaches the East coast, its radio 
signals are aulomatfoally picked up 
by the nearest receiver and relayed 
hy wire to McGuire and Dover. 
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With previously used systems the 
approaching pl1ane had to be within 
range of the base to communicate 
directly. 

Automatic speech level regulation 
and improved !tonal quality are char
acteristics of the system. 

Effective range of the radio equip· 
ment will be increased 20 per cent by 
use of high-gain antennas. 

The Air Force's Ryan X.IJ Ve rtijet, pictured 
here, is cepa ble of taking off in e vertical 
attitude and qwiclkly switching to high t p .. d 

horii1ontal flight. 

The Ryan X-13 Vartijet 
The U. S. Air Force Ryan x.13, 

world's first \I ertijet (vertical take
off and landing jet airplane, VTOL) 
has demonstr.ated successfully its 
ability to take off straight up, make 
the transition to high speed hori· 
zontal flight, then back to vertical 
hovering for a zero speed landing, it 
has been officinlly disclosed. 

Under the hush of military secur· 
ity, the VTOL research craft, first of 
an entirely new class of high·per
formance jets, has been flying for 
more than a year at the Air Force 
Flight Test Ce-nter. First flight was 
December 10, 1955, piloted by Peter 
F. Girard, chief engineering test pilot 
for Ryan Aeronautical Company. 
San Diego, de!iigners and huilders of 
the X-13. First: complete VTOL fli~ht 
in full opera1tional sequence was 
made by Girarrd on April 11, 1957. 

RisinJ?; and d!escending on a column 
of seething exfaaust gases, the Verti· 
jet depends solely upon thrust from 
its jet engine for both direct lift and 
high speed conventional flight. 

A Computer Composer 
Mathematicians Dr. Martin Klien 

and Or. Douglas Bolitho have proven 
to their satisfaction that an electronic 
digital computer is capable of writ· 
ing popular music. 

Reasoning that if humans could 
write poor quality popular music at 
the rate of a song an hour, they 
could compose music of an equal 
caliber faster with a machine. 

In less than a month they educated 
the Datatron Digital Computer to 
write songs at the rate of more than 
4,000 an hour. Composer and ASCAP 
member, Jack Owens, set lyrics to one 
of the melodies, five recordings were 
made and the tune, "Push Button 
Bertha," was introduced on the ABC 
network. 

However, the Library of Congress 
refuses to issue a copyright since 
they have never been confronted 
with a machine written piece of 
music. 

New Insurance Plan For Sellicemen 
A $10,000 group life insurance 

program, designed to provide service 
men and women with the maximum 
amount of family protection at low 
cost, is being offered to members of 
the Armed Forces Enlisted Personnel 
Benefit Association, it was announced 
recently by the Board of Directors, 
representing all of the Services. 

Available to all grades of "regu· 
lar" enlisted personnel of all Services. 
the group life insurance plan is de
signed solely to assist the serviceman 
on active duty. No medical examina
tions will be required. 

Supplementing the benefits offered 
by the Survivors Benefit Act where 
necessary, the plan formerly was 
available only to commissioned and 
warrant officers. 

Regardless of age or travel re
quirements, the monthly contribu
tion will be S9.00 for all members. 
except those performin~ hazardous 
duties. Such members will contribute 
Sl2.50. 

Master Sergeant John J. Klasinski. 
Army representative on the Board of 
Directors, said it is anticipated that 
annual refunds will be made to re· 
duce the cost of the plan to members. 

The pro~ram will be underwritten 
by Mutual of New York and upon 
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Association membership termination, 
the insured can convert the life in
surance, without medical examina
tion (within a specified period of 
time) to any permanent form of in
surance customarily issued by this 
company. 

Facsimile Set Speeds Battle Pictures 
The Army has produced a new, 

portable, high-speed radio facsimile 
system capable, in five minutes, of 
rushing a high quality photo lo a 
destination miles away. This is said 
to be the fastest way to convey a 
photo from one spot to another. 

Developed by the U. S. Army 
Signal Engineering Laboratories, 
Fort Monmonth, N. J., the device can 
flash vital military reconnaissance 
pictures by radio to command head
quarters in time to affect critical de
cisions. 

The new system fits easily into the 
back of a radio-equipped jeep or car 
and can send a picture to its com
panion receiver 40 miles away. A 
photo can also be dispatched thou
sands of miles over standard tele
phone lines as well as around the 
world by long range circuits. 

Mounted on a light reconnaissance 
plane or helicopter, the set is able to 
speed aerial surveillance pictures di
rectly to battle headquarters from the 
aircraft. 

In addition to combat application, 
the facsimile can speed military 
weather predictfops and prove valu
able to newspaper photo reporting. 

Combining high-speed Army tech
niques with Polaroid film, the sys
tem. the fastest of its kind in the 
world, produces a finished print in 
one minute without use of a dark· 
room. 

Denison Research Foundation 
Organized 

In view of today's more or less uni
versal interest in the subject of re
search and development, coupled with 
the shortage of available engineers, 
William C. Denison announces the 
organization of the Denison Re
search Foundation, a non-profit cor
]Joration. 

Denison Research, located in Co
lumbus, Ohio, will serve industry 
and the U. S. Government by provirl
ing talent and facilities for conduct
ing a wide variety of research. Initial 
emphasis will be on projects in the 
electronic, mechanical, metallurgical, 
ceramic and management fields. 
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Tiny aillicon wafers, or solar batteries, grouped in long narrow cluden on t+.e crown l 
Army'1 new helmet radio, can provide all the electt'icel power needed to oper~t• the i.; 
mi+ter- receiver. Like +he original helmet radio, +he su11-powered version i1 e developmeol 
the U. S. Army Signet Engineering Laboratories, For+ Monmoutft, New Jersey. Teemed t 

small nickel-c:admium atorage batterie1 for peak power ancl nightime operation, t+.e 501.r 1 
c:an pr1~vicle c:urren+ for es muc:h H o yHt, ea compared wjtft dry cell life measured i11 I.. 

Army Helmet Radio 
Acc:ording to the Department of 

the Army, eltposure to sunlight may 
soon be all that's needed to obtain 
electri1cal power for year long ope~a
tion 0°f both transmitter and receiver 
of a )helmet radio now under devel
opment. 

The helmet-house<l radio experi
ments proved so promising that simi
lar power is now under consideration 
for the walkie-talkie and other light 
field radios. 

The:se experiments, conducted at 
the U. S. Army Signal Engineering 
Laboratories, Fort Monmouth, N. J., 
have shown that solar batteries, 
which convert light to electricity, can 
power the world's smallest transmit
ter-receiver. 

Lon1g, narrow clusters of tiny solar 
cells ure placed on either side of the 
crown of the helmet. Powering the 
radio for normal daylight operation, 
these silicon wafers also charge four 
small nickel-cadmium storage bat
teries to operate the set at night as 
well a1s supply peak current in day
time. 

Use: of the solar cells in combina
tion with rechargeable nickel-cad. 
mium batteries would provide power 
for manv months, possibly a year or 
more. With dry cells now used in the 
helmet radio, battery life is less than 
a day if used continuously. 

Radar-Equipped Blimp 
Blimps, with a radar antenna rotat

ing in1side the airship's skin. will be 
the rn~west addition to the Nation's 
defem1e arm, the Continental Defense 
Command revealed recently. The 
radar·equipped blimps join the con
tinuing ocean patrols. 

Test flights of the blimps ha'e tc 
conducted since lanuarv. accordi 
to General Earl E. Partridge, ca 
mander m chief of the Air DefrG 
Command. Beginning Januan l 
four of the "ZPG" blimps. built I 
Goodyear Aircraft Corporation. m• 
a 10-day continuous sentry flight 011 

the Atlantic. Weathering a 37-hOI 
blizzard and long periods of " ze11 
zero" visibility, they set records f• 
endurance. 

"The airship," said General Pa 
tridge, "has established its positi11 

as the ideal electronics carrier :;uil 
able for operation and antisQbmarin 
warfare as well as radar early warn 
ing." 

New Guided Missile DeYBloped bJ 
British 

The British Navy has de\•e loped a 
ship·to-air guided missile, known as 
the "Seaslug," which is capable nl 
engaging enemy bombers al ant 
height where modern aircraft can 
operate. 

Propelled by a motor and four 
rockets, the "Seaslug" will attad 
bombers which evade fighter dr· 
fenses of the F1eet. Targets are de
tected by long range radar and !;ub· 
sequently plotted for range, he-i~hr 
and bearing. 

The missile is operated and firl'<l 
from positions within the ship !hat 
do not necessitate crew exposuft'. 
Firing of the missiles requires a 
smaller crew than the conventional 
gun in a major warship. However. a 
large number of officers and men art 
engaged in maintenance and prep· 
aration for launching. The "SeasJu{ 
is projected from a triple-omp 
launcher automatically fed from a 
magazine below decks. 
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Dynamics Corporations Acquire 
REL Stock 

It has been announced recently that 
namics Corporation of America 
1 acquired all the outstanding stoclc 
Radio Engineering Laboratories. 

:. 
l'he company's growing commu· 
.'!lions operations, including Radio 
~neering Laboratories, will be 
150lidated in a new 170,000 square 
•l building. This step will combine 
one building the manufactuTing of 
ir ship-to-shore marine radio
:phones, television broadcasting. 
gle side band communications and 
pospheric scatter telephone equip
nt. 

Fire Truck Combats 
Large Scale Fires 

\ highly mobile aluminum fire 
ck, designed for effective employ
nt in combating large scale fires , 
I those involving non-conventional 
Is, has been developed by the U.S. 
ny's Engineer Research and De
opment Laboratories, Fort Belvoir, 

~anufactured by the Walter Motor 
. of Long Island City, ~- Y., the 
ck is equipped with a turret to 
nhat large fires inaccessible by 

hose. It carries a l,000-gallon water 
tank and 150 gallons of concentrated 
foam. A pump driven by the main 
engine provides for discharges of fire 
extinguishing foam at rates up to 
6,000 gallons a minute. 

All equipment is enclosed in insu
lated compartments heated by an au· 
tomatic gasoline·fired electrically con
trolled coolant heater. The entire 
uni t. built to operate in temperatures 
as low as 65 degrees below zero and 
as high as 125 degrees, is also capa
ble of withstanding the harmful ef
fects of salt water, high humidity, 
fungi, molds and tropical insects. 

Army to Sponsor Symposium 
The United States Army, in cooper

ation with all military services, De. 
partment of Commerce, and the Na
tional Security Industrial Association, 
will sponsor the Third Joint Military
) ndustry Packaging and Materials 
Handling Symposium on October l , 
2, and 3 at Fort Lee, Virginia, home 
of the U. S. Army Quartermaster 
Corps. 

Top level defense and industrial 
leaders will address the sy mposium 
entitled, ' 'Packaging and Materials 
Handling in Action." The sympos
ium will relate packaging and ma
terials handling to conditions in the 
field and will familiarize defense and 
industrial personnel with new de· 
velopments in critical areas of mutual 

interest. Exhibits and field demon· 
strations will be featured. 

Further information is obtained at 
the Procurement division, Deputy 
Chief of Staff for Logistics, Dept. of 
the Army, Washington 25, D. C. 

Remote Vahlclr Control 
Lear, Inc., of Grand Rapids, Mich

igan, has introduced a unique sys
tem for remote control of vehicles. 
Equipped with the Lear system, a 
vehicle may be used for obtaining 
data or information from remote, 
hazardous, or otherwise inaccessible 
areas via a television transmitter. 
Easily installed in any tracked or 
wheeled vehicle, the system uses elec
tromechanical actuators to control 
the functions usually performed by 
the driver. The vehicle may be con· 
trolled by radio or through an elec
trical cable which permits a variety 
of driver locations. Ordinary manual 
operation of the vehicle is not ham· 
pered, and quick switch-over from 
manual to remote control is easily ac
complished. 

The system was designed to op
erate under the most extreme envi· 
ronmental conditions and has been 
used in actual testing of U. S. Marine 
Corps land vehicles under dangerous 
surf conditions. In this application, 
the LVT was controlled by Tadio 
from a hovering helicopter or from 
an observation post on the beach. 

(Continued on pafe 76) 

Technicians for Industry 

Send For Your 
Free Copy 

TODAY 

NAl, JULY, 1957 

,..... -

The current shortage of engi
neers is equalled by a shor~ge 
of ram pelenl electronics rech
nicians. H owever, the solution 
to rhe shortage of technicians 
can be quire simple. 

A booklet has been prepared 
describi ng the details of our 
Employers' Plan. Find our how 
easy it is to obtain one or a 
whole staff of rechnicians who 
can "chink'' electronics. The 
Plan has benefited dozens of 
companies like R.C.A., Con
tinental Oil Company, West 
Coast Telephone Company, 
Humble Oil Company, etc. 

W e ~u~ve this plan can bene
fit you if you a re looking for 
good technicians. Send the cou• 
pon today and get the fu ll 
story, ·\cm·di/11d 

Trc/111 fr11/ I 1111/il 11fe 

• • • • • • • • • • • • • • • • 
• Fiii out the coupon for your Free copy! • 

Ch.>VPl1ln1I lnstll ute or Rodio Elroclronics 
• 4900 ~~uclid Bldg .• Depl. ~.n • 
• Clrvrlnnd 3, Ohio • 

l'J..,..,. ... ng '"" lnlurtnali'1n un >our l-:m11h>)'t.,.." Plan fin e 1nu1lnt h-.hnh.·1•r•. 

e NM.1E-------------

• l •OSITJON-------- --

e COMPANY----------~ 
• ADORES·.:>-~~~~~~~~~~ 

• CITY------STATE~·----

• 
• 
• 
• 
• 
• • • • • • • • • • • • • • • • • 
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TUNG·SOI: 
GOLD BONDED 

6 ERMANIUM COMP 

DIODES 

You 
can 

bend 
the 

leads 
like 

this, 
without 

cracking 
the 

glass! 

kt 11 -:• 

IT'a TM• 

"lllNO •• 

TUNO•aOL 

UCTION 1 

Herc's the answec co the problem of how co make com. 
pucer diodes so the .lead wires c~n be sharply bent close 
~~.the gl~~ bo~y without aa~kmg the end seal. It 's the 
nng seal des18n, an exclusive Tung.Sol construction 

feature embodying a metal collar fused imo the end 
seal. The collar a6sorbs rhe strain of lead wire bends 
thereby prcvcncing damage to the diode enclosure. ' 

Tung.Sol Diodes with " ring seal" construction will 
be supplied in the standard RETMA or JAN types. The 
Tuns·Sol junction.forming technique features an dee· 
tronically-conrrollcd bonding cycle. The result is a 
consistently accurate bond which assures maximum 
uniformity of electrical characteristics. • 

'TYt-ICAL DIOOa CHARACTUU5TICS1 

hok lftvetH Vo«toe• 7S volt• 
f...,,.ord Cwr.,.r Ar 1.0 volt 7SMA 
···- ,.,, .... At -50.0 '°'" so Microo .. p•rM 
l.c:o¥ety Time le11 Than 1.0 Mia0t.c:Gf\d 

....... 111oll1•1u TOI SBMICONDUCTOll DIVl5ION, Tuns.Sol El«· 
uic Inc., 9' Ei.i>1h Avenue, N~k ~. Nt'W Jtney. 
•A ..... ,.,.,c••• A!lanta Ga.; Columbus, Obio; Cu.l•tr City Calif. · 
Dtlluf Tnu; Dm•tr. Colo.~ Oecroi1, Mich.; Jrvin11on, N. }.; Mdros.'. 
Park, U.; N ...... rk, N. }.; Snrtle, W11h. 

•Nc1a~ ,,.,.0•111111-.011 ••• v1cs1 Your name wnt be 1clcltd 10 our 
Special M1llin1 Un to 1utom11ically receo~e nnw claai 11 i< ~oma 
avojlabl•. 
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PERSONNEL CLEARING HOU 
AFCEA ~lftllber• Aet1U.ble 141 1_.,ecrw 

The P'lt•• of SIGNAL ore o,.. to octhe AFCIA~ ·=·~ 
who ore 1eekh19 politio111 i11 tho coa••11icetiom. • 
011d ,ho .. graphic l11du1trtea. A•r IHll!Nr 11 -tttw .. 
frM of cho,.o i11 tfil1 colu1H for th,.. in .. el ... 
aiH. Pl"M limit your aotlco to fiYD ll11n. I• 1cpl(lllL 
ployen ore 01kod .. odtlre11: lox --·• SIGNAi.,. ~ 
StPMt, H. W., Wahi111to11 6, D. C. Lett.rs will ......... 
to tho AFCU m-ber. 

Fn:w E!'lc1:-ittR: Eu:cTRo:-<1c, Cot.onrN1eu10:-1, ~Alll~t.: ~t. ' 
Data proceuing and automation. DOD project coordllatila. 
Branch Manage.men!, &alee promotion, customer relation&. SUJTf!l 
snd report&, aubcontract and material expediting, program pbt
ning, production control, prioritiee. Box 123. 

RE.PRESENTATtVJ;. with all clients performing R & D or suppl! 
work for Wright Field and other agencies, needs !PO.re lines 1> 

develop with both military and commercial potentiaL PrefCl:lb! 
are electronic& or photographic equipments and ANP (have A£C 
Access) or packaging material. Box 124. 

MA:o!UFACTtJRERS REPRESENTATIVE, WASHINCTON, D. C. Long~ 
lishe<I and contacting all government procurement poinb iii 
Washington, D. C., has opening for an additional accounL Prdrr 
a company manufacturing an end-use item and which is ~ 
doing aome buaineu with the military. Can alao CO'ftT' ftii. 
delphia and Fort Monmouth. Replies con6dential. Box 125. 

MANUFACTtiRERS LIAISON REPRJ::SE:-OTAJt\'E. Retired Lt. Colowl. 
Communicationi!·Electronics Officer with twenty.one ye-an es· 
perience. Education: Electrical Engineering and Busin~ .\·1· 
ministration. Familiar with Operational Suitability Testing and 
R & D. Desires 10 represent manufacturel"I! or act as liai!'On IN 
companies conducling business with Eglin Air Foroe Ba,.,_ 
Florida. Box 126. 

MANUFACTURERS REPRESENTATIV'E with over sixteen yea.rs f'l· 

perience, partly as a USAF employee. in negotiating and 
liaison engineering of contracts with the U SAF a t Wri¢it 
Field and Gentile AF Depot has time available for additional 
companies desiring or doing Air Force business. Box 12: 

Gol'et'llnHmt alNf MUIC.rt1 Podt~ A.,.U.W. 

Go"""'"'•"' °"" Military a1e11cio1 ore i11vltad to llM this 
colum11 to 011nounce available po1itiolll which lftay be •I 
i11terelt to tho reotlen of SIGNAL. Notice• will be publidied 
three times if 11ot co11colle4 before. Ap,liconh owly .. i!Mli· 
coted 111 l11dlvitluol 11oticea. 

ELECTRONIC Tt:cHNICIAN (17,570-$8,645 plus 25% (non-taxable• 
cost of living allowance). Major duties are to plan. direct a..nJ 
supervise the qperation and maintenance of carrier, repeater. 
terminals, telegraph and ueociated equipment installed in tht 
toll teat rooms. Includes inspections o! faciliiiea to det~ 
required training, the organizing of the lrafoing and when uccer 
sary the actual conducting of the training. Three years ge11enl 
experience required and three years specialized e:iperienoe. lo· 
quiries should be direcled to Civilian Per110nnel Officer. Aluh 
Communication Syslem, 550 Federal Office Biulding. Seattl!' ~. 
Wash. 

ELECTRONIC ENCtl(&ERS GS-5 through GS.12. The&e positioD.S ha•e a 
salary range of 14,480 through $8,645 per annum. Employees in the:;<' 
positions serve ae adviaora and consultants to Signal Corps Con
tracting Officers on technical phases of procurement of Sign&} 
Corps equipment during the period of llOlieitation and durioi 
the life of the contract. Submit resume and the Ar:med Forces 
Communicationa !Ind Electronics As90ciation will forward llmt' 
immediately to employer who will acknowledge your appllcation 
direct. 

SUPERVISORY GENERAL ENctNEER ($6,950 a year ) . To sene 15 an 
aseistant to the military post engineer. Function of the Depot 
Facilities Division is relaied to maintenance, care and Pl"C1lel'fttion 
of all buildings, slructurl!&, an<.I righls-of-way and other real aiu1~ 
of t11e drpol; re!!JOnsihl!' for fire protection and preventie for 
the depot, and management of depol facilitic~ Inquiries may h.. 
directed to the Civilian Pe~nnel Office. Decatur S ignal ~pc>t. 
Decatur. lllinois. 

EAST COAST P1cro1uu CENTER bu an opening for a .rudi1• 
elcc1rician at $2.51 an hour. Duties include operating moat dt.<'-

(CoTllinued on pa6e 76) 

SIGNAL, JULY. 14157 



RCA Microwave Radio Systems are designed 
with future needs in mind. They do not face 
obsolescence because of users' growth. High 
channel capacity permits orderly growth up 
to a total of 120 channels for voice. data 
transmission, supervisory control and other 
purposes. 

RCA was one of the earliest pioneers in the 
development of microwave for commercial 
communications. Today, RCA Microwave 
Systems provide users throughout the world 
\\ith many important features ... operation 

RC A Microwave specialists will be glad to 
answer any questions and help plan you.r in
stallation. Mail coupon for further particulars. 
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in the most advantageous frequency bands, 
simplified installation and minimum main
tenance cost. 

Serving their users with dependability and 
precision, RCA Microwave Systems are now 
operated by utilities, gas and petroleum pipe
lines, cross country t urnpikes, and govern
ment agencies. 

More than a million channel miles of RCA 
Microwave Systems in service ... perform
ance proved throughout the world. 

SPECIAL NOTE TO RCA CUSTOMHSt 

Ask obO<ll lhe RCA "Pockoge EJtponslon Pion" whidl 
~Arms your wl•e dlolco of RCA CW-20 or MM-26 
Miciowove for your <ommunlcollons sys1em. A minor 
Aeld modlflcolion l"ill bring your system up to •8, 72 or 
even 96 chonnel copoclty, dependi"g on your re·· 
vised requirements. 

Radio Corporation of America 
Communications Produch 
Dept. U-291 , Building 15-1 , Camden, N. J , 
fl Tell me more about RCA " Pocko11e Expansion Plan.'' 

We hove RCA Mlcrowove. 

j Send 101 .. 1 lilerolvre on RCA Mlao.,ove Radio 
for use in _____ ________ _ 

NAM£---------TITL£------

COMPANY----------------

ADOAESS----------------

t·rv __ -- ZONE--COUNTY---STAT£--

, ' Hove reprosenlolive conloct me. 

01(11! ecJ'JyGooglc 
L_...::_::_::::;;:;==::::::::==::!::::======== ........ --------------------..... --~ =:ii..-----· 



trical equipment, required for motion picture production. K.nowl· 
edge of lighting elfeci. and ewitchboard wiring required. A 
poaition is alto available for an architeetural draftsman at '4.525 a 
year. Situation requirea ability to ueeute deaigne and plans for 
motion picture eettinge,, and to paint and dreu eeta, dioramas 
and other pictorial repreeentations. Clerical duties include filing, 
developing and printing of blue printa, and a minimum amount 
of typing. For further infonnation, write to Civilian Peraonnel 
Otlice, Army Pictorial Center, Long Ieland City, l , N. Y. 

PHYSICIST-GS-9. Qualified upen OD radiology reeponaible for 
the operation of the film badge aenice unit and for the monitoring 
of penonnel, material, equipment and radioactive aourcea. Ac
countant-GS-9. Reaponaible for teceivin& and analyiing all 
reporta- generated by the Finance and Accounting Branch; prac
tical applic&tion of accoWlting theorie& Coat Aocountant- GS-9. 
Serve• aa Stafl Accountant for the Maintenance Diviaion responaible 
for performing professional accounting work in connection with 
coat accounting and Army Industrial Fund activities. Electronic 
Engineer-GS-7. Reeponaible for independent accompli1hment of 
profeulonal engineering work u related to reeurch, develop
ment, deaign, evaluation, standardization, modification. etc., of 
prototype production and fabrication models of electronic equip· 
ment. lnquiriee should be directed to the Civilian Peraonnel 
Director, Lexington Signal Depot, Lexington, Kentucky. 

MEDICAL OFFICER GS-12. This poaition pays $8,645 per annum. 
The employee will be reaponaible for the operation of a Federal 
Civilian Health Service type of diepenury containing ~xamination 
snd treatment rooma and equipment. Examines military penonnel 
having initial respoD8ibility for diagooais and dis!><*tion of cases 
for treatmenL Submit reaume and the Armed Forces Communica· 
tiona and Electronica Al!60ciation will forward Mme immediately 
to employer who will acknowledge yoar application direct. 

FORT MONMOUTH VACANCIES 
Supv. Physicist (Genera.I), GS-14; Electronic Engineer (Gen
eral), GS-14. 

Duty Stati"11: Pasaden&, California. 
Electronic Engineer (Radio}, GS-13. 
Duty Station: Christ Church. Hampehire, England. 
Electronic Engineer (General), GS-13; Duty St.alion: Fort 

Monroe, Va., Fort Knoi, Ky., Fort Blisa, Texae, and Fort Rucker, 
Ala. Electronic Engineer CRad.io, Instrumentation}, GS-12; 
Chemical Engineer, GS-U; Electronic Engineer (Radio, General 
& Wire Com.municatione}, GS-11; Meclianical Fngineer (S&s, 
Signal Equipment), GS-11; Training Otlicer (General Fields}, 
GS-11; Mechanical Engineer and Mechanical Engineer (Signal 
Equipment), GS.9; Employee Utilization Repre$Cntative, GS-9; 
Instructor (Radar, Radio-Microwave, Wite Sound Reeording), 
GS-9; Radio & Electronic Equipment lnataller and Repairer, 
WB-15. 

U.S. C1v1L SERVICE CoMMISSION. Vacancies now exist for Elec· 
tronic Technician positions in the Civil Aeronautica Adminiatra· 
tion in Alaska. Starting salaries are 14,080 and '4.525. No 
written test requi red. F11ll information on bow to apply may hi' 

obtained al many poet ollicea throughout the coa..otry or from 
U.S. Civil Service Commi14ion, Waahingtoa 25, D. C. 

U.S. C1v1L SEllVICt Coaui11ss10M baa anD01111ced vacanc~ f 
communication• cryptographic coding clerb at '3,415 a rear; 
Applicants must ba.ve general experience u a clerk. typUt, tele. 
typist or telegrapher, plus 6 months of specialired experience · 
enciphering and deciphering meaaagea, involrina lbe W1e of 
variety of current cryptographic syetem1 and devices. Rad. 
broadcast technician positions are alllO anilable in the In 
nat.io·nal Broadcasting Service at '5,915 a year. No written t 
required. Further information and application f0nns from t 
U.S. Civil Service Commiuion, Washington 25, D. C.. 
EtECTllONtC ENCJNEEJ\S. Starting &alariea '5,335 and t6.l l
Electronic Technicians, salaries from '3,670 to '5,440. Vllctllci 
now exist at tbe Electronics Division of the New York Na 
Shipyard, located at Navy and Suds Street.9, Brooklyn 1, N. \' 
The ehipyard is engaged in activities &!bore and a8oat, inclu · 
colllltroction of new super-carriers. Direct inquiries to the T 
dustrial Relation& Otlicer, Telephone Main 54500, Exten~i' 
2877, 2379 or 2593. 

FORT HuAcRucA VACANCIES 

Supervisory Electronic Engineers (2) GS-855-14, Ge11eral 
Electronic Engineers (2) GS-855-13, General 
Electronic Engineer GS-855-13, Instrumentation 
Electronic Engineer GS-855-13, Radio 
Electronic Engineer GS-8.55-12, General 
Electronic Engineers (2} GS.ass.11, General and Radio 
Electronic Specialist GS-855-9 
Electronic Engineer GS-855-9 
Physicist GS-855-9 
Supervisory Analytical Statistician GS.1530-12 
Mathematician GS-1520-12 

Sc£NARtO WRlTf.R ($7570 per year). Six years of progre
sively responsible and successful experience in writing 5eeo
arios, script , dialogue for motion pictures or related 6eld'" 
Experience must include three years in field of motion pic
tures. Substitution of education for experience: successful 
completion of study in college or university may he sub~ti-

,~ tuted for not more than 3 years of the required experiencr 
'- ' on the basis of one year of education for each 9 monlhi- of 

experience. No educational substitution will be aJJQwed fur 
experience in the field of motion pictures. Grade GS-1071-12. 
Army Pictorial Center, Long Island City l, N. Y. 

TELETYPE OPERATORS, COASTAL STATION RAblO OPERATOR-'". 
International communications company. Liberal companr 
benefits. Submit resume with name, address, age. past e:i:
perience-if any, military experience-if any. FCC Second 
Class Radiotelegraph license required for Coastal Stati<:•n 
Radio Operator. Write to Asst. Director of Personnel, RC.\ 
Communications, Inc., 66 Broad Street, New York 4. ~. "! . 

ITEMS OF INTEREST THas Instruments Appoints 
New ~PJinaar 

cations corporation in 1920, held the 
position of president until 1929 aml 
retired as chairman last year. 

New RCA Appointments 
The Radio Corporation of Amer

ica recently announced two executive 
changes. Theodore A. Smith was 
appointed executive vice president, 
Industrial Electronic Products, and 
Orrin E. Dunlap, Jr., vice president, 
Institutional Advertising and Publi
cations. 

ln his new capacity, Mr. Smith will 
be responsible for RCA's computer1 

telecommunications, industrial con
trol systems and other commercial 
products. 

Mr. Dunlap will be in charge of the 
institutional advertising program and 
all publications of an institutional 
nature. 

Louis G. Karagianis has been 
named Military Relations Engineer 
for the Semiconductor.-Components 
division of Texas Instruments Incor
porated. His appointment, along with 
his assignment to a new office 
opened at Dayton, Ohio, was an· 
n ounced by Earl Trantham, S-C divi
sion Military Relations Manager. 

In Memoriam 
The founder of the International 

Telephone & Telegraph Corporation, 
Sosthenes Behn, died of a heart at
tack in New York on June 6. He was 
75. 

Mr. Behn, who, with his brother, 
organized the world-wide communi-

Born in St. Thomas, V. L he 
moved to Puerto Rico in 1906 where 
he later attained control of the tele
phone system. This became the basis 
of 1. T. & T. which was operating in 
42 countries by 1933. After con· 
necting Puerto Rico with the L'niteJ 
Stales by a series of land and suh
marine cables, he expanded his eo· 
terprises to Europe in 1924. 

To carry out the proposed rehabili
tation of the Spanh;ih national telr
phone network, Mr. Behn raise<l ~30 
million from J. P. Morgan & Co. It• 
buy the International Western Ele('
tric Co. This addition to l. T. & T. 
provided manufacturing subsidiariei
and associates in Europe, Asia. and 
South America. 
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A ma}or change in educational policy 

Occasionally you will find skeptics who question 
the authorship of answers given in home study 
examinations. Possibly you have questioned this 
yourself. Did the student receive help? How can 
you be sure the home study course graduat:e 
actually knows what his diploma indicates he 
should: know? 

Our experience over the years indicates improp
erly-aided examinations to be an unlikely occur
rence. CREI examination procedure has always 
been rigorous. However, to protect all our grad
uates from the effects of the above-mentioned 
skepticism ... 

CREI has instituted a new testing procedure 
which will add even more meaning to the CREI 
Diploma . . . in the eyes of both industry and 
education. 
Effective immediat:ely, aJI CREI final examinations 
will be given under personal and authoritative 
supervision. Here is how the new plan works: 

1 CREI sends final examination papers in 4 sealed 
envelopes to a designated supervisor in the stu
dent's own city. The supervisor will be a univer
!lity or college department head ... a high school 
principal . .. or (in the military services) he will 

CREI announces 
direct personal 
supervision for 
home-study 
final exams 
be a commissioned officer attached to the student's 
ship or station (preferably the edllcational officer). 
Jn industry, the supervisor may be a responsible 
engineer who is superior in rank to the student. 

2 At the time the examination papers are sent, 
the student is notified where the examination may 
be taken. He then contacts his selected supervisor 
and arranges a mutually agreeable time for the 
4-section examination, which requires full morn
ings and afternoons of two days. 

3 The student is given one section at a time, which 
he completes under the supervisor's administra
tion. (The exams are primarily mathematical, and 
consist mainly of practical problems designed to 
t:est the student's knowledge of various sections of 
the course.) 

4 The supervisor returns the examination and the 
answers to CREI for grading, with a certification 
that the test was taken in privacy, and that there 
was no help received from anyone. 

This forward st:ep in educational technique is 
typical of CREI leadership through the years. For 
detailed information about any phase of CREI's 
Home Study or Residence Program. and how it 
can help with your technical manpower or train
ing program, please write directly to E. H. Rietzke, 
President. 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula • Fownded in 1927 

Dept. 217-D, 3224 Sixteenth Street, N.W. - Washington 10, D.C. 
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I NEW PRODUCTS FROM INDUSTRY] 
Smallest Teleprinter 
In History 

Called the "Mite," a miniaturized, 
12-pound page teleprinter has been 
developed by the Western Union Tel
egraph Co., 60 Hudson St., New 
York 13, N. Y. 

Smaller than a portable typewriter, 
the unique teleprinter measures only 
5 x 11 x 11 inches. It will operate at 
any standard speed up to 100 words a 
minute, and in any position- hori
zontal, vertical, or otherwise. 

Designed on a compact, building
block basis, the miniaturized unit is 
expected to be far less costly to man
ufacture than standard machines. 

Liquid-To-Air Cooling Units 
For airborne, shipboard, or ground 

support electronic equipment, The 
Hallicrafters Co., 4401 W. Fifth 
Ave., Chicago 24, Ill., is now produc
ing 3 newly-perfected cooling units 
claimed to be the first liquid-to-air 
cooling units offered to the electronic 
industry in ratings over 2,000 watts. 

Revolutionary in design and capa
ble of dissipating up to 7,000 watts, 
these units are 20% Jess costly and 
30% lighter and more compact than 
comparable units now in use. In ad
dition, they meet environmental con
ditions of MIL-E-5272 and MIL-E. 
5400 specifications, permit use of 
standard racks, and accommodate 
whatever auxiliary gear is desired. 

All 3 stock units now available will 
dissipate 2,000.5,000 or 7,000 watts 
and can be adapted to any interme
diate rating required. 

First All-Transistorized 
Miniaturized T elepltone 
Carrier System 

Now available for military use is 
the new completely transistorized, 
miniaturized "tactical telephone ter
minal" recentl~ developed by Lenkurt 
Electric Co. of San Carlos, Calif. 

The new multiple-channel tele
phone carrier system provides 4 
voice channels and an order wire for 
either radio or cable transmission. 
Four terminals can be stacked to
gether to provide a 16-channel sys· 
tern. The first all-transistor system 
of its kind to use the frequency-divi· 
sion method in providing extra voice 
channels, it requires less than half 
the power needed by the AN jTCC·3 
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terminal used by Signal Corps since 
1952. 

Designed for mounting in military 
vehicles, this new compact terminal 
takes only 31/z H of vertical space in a 
standard 19" telephone rack, and is 
about 1/ 7 the size of equipment now 
in use. Weighing only 1;3 of the 170-
pound AN/ TCC-3 system, it is easily 
handled by one man. 

Constructed to meet military en
vironmental and strength require
ments, a unique "egg.·crate" type of 
chassis construction is used~ and 
unitized plug-in subassemblies are 
hermetically sealed. 

Built-in facilities for 3750·cps out. 
of -band AM signaling permit E and 
M signaling. A separate signal op· 
tion unit provides 4 more types of 
signaling. 

Telemation 
TelePrompTer Corp. of 311 W. 

43rd St., New York, N. Y., now of. 
fers a series of new devices which 
may be operated in conjunction with 
their.new process called "telemation," 
said t" provide high efficiency both 
in TV and al meetings of any size or 
description. 

'felemation copes electronically 
with the problems of synchronizing a 
speaker's words with off-stage effects 
by effectively providing flutI-proof in
surance. Wiring of the teleprompter 
allows telemation to function simi
larly to an alann clock which turns 
on a radio or furnace. As a cue word 
is spoken, an aluminum strip reaches 
a contact and an electronic circuit to 
the telemation unit is triggered. 
Whatever it may be-operation of a 
movie projector, slide projector, spot 
light or recorded music-the desired 
etiect is activated instantly with no 
possibility for error or mistiming. 

Among the 18 new accessory de
vices is the ' 'magic hand." This wire
less control, which starta and stops 
the 'prompter and governs the speed 
of the 'prompter script, enables the 
controlling operator to work from 
anv location in the studio without 
cable encumbrance. 

Another is the new automatic pro
jector equipped with a slide·changer 
that will feed 60 slide& in 60 seconds. 
Capable of producing 6,000 lumens 
of li,:ht, it is said the projector offers 
excellent definition and light value in 
addition to its portability (955 lbs.). 
high efficiency, remote-control and 
automatic slide-changing features. 

Radar System Employs 
Unique Indicator 

Sperry Gyroscope Co. of GrtJI 
Neck, N. Y., now features in its AP~. 
59 radar system a pilot's auxiliarJ lit 
dicator, unique in its field, wrudi 
uses a 5-inch cathode ray tube l(ill 
excellent definition for viewing ol 
targets located at distances up to 2-lC 
miles. 

Mounted in the cockpit of an Af 
C-97, the pilot's auxiliary indi 
cator can he held on a relative bear. 
ing type of presentation while tht 
navigator's indicator is orientM ro 
magnetic North or any other pre
selected compass setting. 

Said to provide greater versatilih. 
reliability. compact packaging and 
very high resolution in range and 
bearing.. the APN-59 is the smal~ 
and lightest radar for its power and 
range and is used in troop<arr~·ing 
and cargo aircraft for search, sunei~ 
lance, storm detection and other all. 
weather navigational purposes. 

New Bell Radio 
Relay System 

A new microwave radio relay ~!;
tem, capable of carrying 3 times a! 
many telephone calls, radio program< 
and TV shows as the most advanred 
network currently operating in tht 
U. S., has been developed bJ !kif 
Telephone Labs., 403 West St., ~r1r 
York 14, N. Y. 

Capable of carrying more than 
10,000 telephone conversations, or• 
combination of 12 TV programs to
gether with more than 2,500 phont 
calls, the new system also pto,·ide; 
increased capacity for transmittin1 
the "digital" information used in 
teletypewriter and data transmiMion. 
Featuring extremely fast s~tchin1 
equipment, the system is capabk nl 
bringing in alternate equipment '.'' 
channels in case of component fail· 
ures or atmospheric disturbanres, 

5-Watt, 7 0-Megacycle 
Transistor 

An experimental silicon Po ... ,, 
transistor, capable of pro"idint 30 

output of 5 watts at 10 megac1rle! 
either as an oscillator or an amplifirr. 
has been developed at Bell Telepho~ 
Labs., 463 West St .. New York ll 
N. Y. 

Unilateral gain is in exctSS tlf ~1 

(Continut>d on page 80) 
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15.g"s 

l5g"ts 
15g~s 

15 g's VIBRATION 

... no problem In 

Bell Aircraft's NEW 

400 me Receiver 

Modular packaging technjques eoabl.: tkll Aircraft Corporn• 
rion's new 400 megacycle receiver to m c_-er rhc cxaajng require
ment of 15 g's vibration from 5 to 2000 cycles, soliJ mounting. 

Now thoroughly proven and in p rudu wm, lhis recc1"cr is 
available immediately for any application where demodulated 
control signals are needed for the activation of command systems 
requiring a high signal-to-noise ratio, high sensitivity and stabil
iry, and a wide audio bandwidth with low harmonic and phase 
distortion. It is equally at home in guided missiles - as a range 
safety jostrument - or as a ground monitor receiver. 

The new 400 me receiver is only one of many examples 
of the ability of Bell Aircraft's new AtJioni~s DitJuio,. to design, 
develop and produce avionic systems, unit$ and components for 
any needs, however complex. If you have design or production 
problems in this 6eld, write, wire or phone: Sales Manager, 
.Avionics Division, BELL AIRCRAFT CORP., Post Office Box One, 
BuHalo 5, New York. 
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THIS NEW BOOK telling of mony new and 
u nuaual developmenh "in the field of 
A•ionia i1 youn for the 01king. S.nd ,.. 
quelf on your letterheod to: Sale1 Manager, 
.bionic.a DiYialon, llfll AIRCRAFT CORP., 
Poat Offiai lox One, luffolo 5, N. Y. 

•L•CTRICAL .... Cl .. ICATIONa 

TYPE: FM 300 KC Dniadoa 
TUNINO IANOE: 406 ro 420 mep.cycles . 

Plua·io -blies ro exreod raap a> SOO ma analable-
OSCILLATOR: Ctyacal coattol led 
SENSITIVITY: S micra•ohs or betrer for 10 db quietia• 
IN"'1' IMPIDANCI: SO ohm11 
&ANDWIDTM: I . IS ma:!: .I ar 3 db 
IMAOI AND SPURIOUS RHPONSE: Beeler tbao 60 db 
OUTPUT: :!: O. S db 40 cpe a> 40 kc 3 db ·~ 100 Ire 

3.S •olu RMS SOO ohms doaed dttuir 
SQUILCM: AdjuJUblt tqutlch relay from 10 co 100 

=croYOl<I usput 
f'OWIR INPUT1 La.t rhao SO wam. Power tuppliel 

anilablt for 11 SV • 400 ci- or 28VDC 

M•CHANICAL .... Clf"ICATIONa 

OIMIMSION: 3.6 1t S.S x l S.2S iocba 
VOLUMl: 300 cubic iodus 
WllOMT: 10 pouoda 
MOUNTING: Solid - 9 IQOUDCiGJI .ICfl"ft 

OPUAT1NO INVIRONMIHTS: 15 s co 2000 qda .55• U> + 72"(" 
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In 1956, TOWER supplied 
over one hundred major 

Microwave 
Installations 

,...ld·Co" tin•n• Brood«ntlng Co. 

Tolo•1do" Stotia" KSA? 
Rod10 S1al1011 llf Ylt 

Radio Sta tion WWTV 

Amalgamot•d Wi111l• >1 ltd , A1111101io 

Coll1nt Radio Co 

Ga n•rol u .. or.c 
hnlrurt Eloctrlc Ca 

Motorola, In~ 

Pop" Comm11nlco11on1 Englneert, Int 

Philco Carµ. 

Radio Corporation ol A"'Mi<a 

Roylh.on 

Wtil,.rn ft,.dri< 

Am.,rl<an telephone & Telegraph Co 

&ell Teleplion• laborotori~ 

Colo1ado lnl!'rJtalt Got Co. 

Michigai> Boll (SAGE project) 

Mid Valft-y Plpct l 111e 

Ohio Pow., Co 

So11thwesto1n e .. 11 T11l•pho11e Co. 
U S. Air fo1c• 

with Towers, Reflectors and Buildings 
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NEW PRODUCTS 

db, and collector efficiency of better 
than 40% has been achie,·ed. Thi; 
unit is a p-n·i-p diffused emitter and 
base transistor, in which a near. 
intrinsic or "neutral" layer of silicon 
separates the collector from the other 
elements. 

Alpha cutoff is about 100 mega· 
cycles per second , and when used as 
an oscillator, laboratory samples haH 
produced as much as one watt outpul 
at 100 megacycles per second. Input 
and output impendances are on tb~ 
order of 20 ohms and 300 ohms, rr· 
spectively. 

Further improvement in the dif. 
fusion process, packaging, and otht1 
features is expected to result in a 
transistor which is highly reliabk 
and relatively easy to manufactur~. 

Unique Air Rescue Facility 
Given the problem of de,·elopin~ J 

lightweight control center which 
could be towed in a trailer or pack· 
aged in a helicopter for transport Ii> 
the nearest possible site of a di sa~ter 
scene, Instruments for J ndustry·. lnc. .. 
of 150 Glen Cove Rd., Mineola. 
N. Y., has developed a new type of 
lightweight radio control centfr 
uniquely meeting such demands. 

The complete AN-GRC-47 assemblr 
is mounted on a 2-whee l trailer an~ 
the radio equipment inside the shehrr 
is encased in watertight, shock-~i ;I· 
ant carrying cases specially developed 
for this application. 

Sitting within this control centrr. 
an operator can make contact with 
other aircraft in the vicinitv. "·ith 
ground teams, or any other · mobik 
communications group cooperatinf! 
in the rescue program. 

In addition to facilities for both 
heating and air conditioning pr<>
vided in the well-insulated sheltn 
this Air Rescue Facility offers t11 1i 

unique features: the entire shdtfr 
can be folded up like an accordion 
into a package and only two men art 
needed to transport, set up and pu! 
the center into operation within h 
minutes after the operating site hR! 

been reached. 

Completely T ransist0tired 
11 Multiverter" 

The first commercialJy.a,·ailablr. 
completely transistorized analog·IO· 
digital and digital-to-analog com·erirr 
has been announced bv Packard-Bell 
Computer Corp., 11766 W. Pic<t 
Blvd., Los Angeles 64, Calif. . 

Called the "Multiverter." the. unrl 
provides for high-speed conve~ion; 
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,f voltage to digital and digital to 
·oltage at accuracies of better than 
01 per cent. Speeds in excess of 
.5,000 per second are achieved in 
malog to digital conversion and 
J00,000 per second for digital to 
inalog conversion. 

Claimed to be the most accurate 
:onverter ever produced, the Multi
:erter is the fust all-electronic device 
1thich permits multiplication and di
dsion in the process of conversion. 
Moreover, when supplied either as an 
incremental or as a whole number 
!om·erter, this unit can interchange 
;peed and accuracy so as to follow 
:iigh frequency signals at reduced 
iccuracies. 

New Literature 

Chart 'or Reference Data 
On Capacitors 

A convenient chart for providing 
excellent reference data on capacitors 
in a quickly-available form may be 
obtained free of char11:e from the 
Electronics Division, Erie Resistor 
Corp., Erie, Penna. 

Measuring 7%" x 41/i;i", the plastic 
card shows dielectric qualities and 
temperature coefficients of Erie tubu
lar and disc-ceramicons as well as 
maximum available nominal capaci
ties in MMF. On the reverse side, 
dimensions of Erie ceramicons and 
PACs are given. 

Muirhead Magslips 
Publication "E-1000, Muirhead 

Magslips, Applications and Methods 
of Use," a unique 60-page volume 
offering the would-be designer com
plete information on Muirhead Mag. 
slips and Synchros, is now available 
from Muirhead & Co. Limited, Beck· 
enham, Kent, England. 

Illustrated throughout by photo-
1?raphs, graphs and circuit diagrams, 
the work opens with a brief note on 
the history of remote indicating de
vices, sketches the development of 
the Magslip and then elucidates the 
theory of operation. 

A simple explanatory first chapter 
is included for the guidance of those 
having only a slight acquaintance 
with the subject. Later chapters deal 
more fullv with technical data con
cerning design, operation, and appli· 
cation of Magslips and Synchros. 

Covering varied aspects of usage, 
such as remote control and remote 
indication, design and layout of new 
applications, and tests and fault loca
tion, the book concludes with a com. 
prehensive subject index. 
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The Coming Electronic 
Communications ReYofution 

Forecasting the radical advance 
of electronic communications and 
its revolutionary impact upon the 
total marketing process for every 
phase of American industry in a 
staggering short period of 10 years, 
E. B. Weiss' study-in-depth is now 
available at no charge from Doyle 
Dane Bernback, Inc., 20 W. 43rd St., 
New York 36, N. Y. 

exciting consequences for marketing 
to come with the development of fas· 
cinating new communications sys· 
tems such as international TV cir· 
cuits, machine translation of foreign 
languages, electronically controlled 
trucks and automobiles, automated 
libraries, equipment which will type 
as you dictate, televisionfone (a wrist 
telephone combining both sound and 
sight), electric stock market specula· 
tion, and robot retailing. 

Building upon the fact that faster 
communications means faster market. 
ing, this 63-page booklet explores the 

Weiss enthusiastically predicts the 
the resulting outgrowth of an exciting 
new future for industry, an era of 
scientific automated marketing. 

target bearing 095° 
... ron9e 1,500 . .. 

speed-
270 ,000 

m.p.h.! 

liuided mi~siJe11 o( tho future !In; Oil 

our scopt>e today-thanks to the 11gJle 
bruio or nn amaidng new ~CM Sim· 
ulat.Or Jeveloped for the Air Forre 
by Hallicraftl!rs RDA. 

Oeslgne<I for advanced slud)' uf 
jamming, decept.ion and countel'· 
mensures 1 echniques, the dev1cu 
furnishes t.o tho PPI scope ell.acL 
simulntions of moving t.al'{l<.>t.8, and 
januning, 111 infinite Poriation. 

Programming ma,y be generim·d 
llccordmg t<l predete.nnmed plu.n. or 
target.a o>tty be C(lnLrOll(•d mnnunlly. 
SpN!ds as fantastic os 270,r)()O 111 .11.h., 
as well as rndicnldirectionul chnnJ.:t.'8, 
now can be simulated for planning 
tomorrow's countermeasures. 

ECM Simulator Is aoother ex· 
ample of electronic design lenclership 
t.hal bas m"cle rlallicraft..ers a prime 
mover or key mihtary projec\I' for 
over 22 years. 

Tin• tou>(h 1ob.~ R<:f off th1• 1o1round i11 

a ftw•ry aJ 

hallicraf ters 
.t.401 W. f ifth Ave. • Chicago, 111. 

Go -.,~I\.: 
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l 
remembers the man 

DllOLEf I.. B~K. r~pltn\ 
of lht Ill( 8ri•dar J. flltlllpCOll 

Memor111 Ptln Anrd, 1m 
.•• for 1 m lnusalpt bi 

111 ut~or ull{flfr JO yu1111f eao 
which 11 u,, 11~)1 l'~1mltlni1Jon 
"' Uthrite;,I ~ntnbot1on nd 

prt1on11t1on of the ubJect 

IRE conrratulates Dudley A . Buck tor helping 
government and American business keep ahead of 
ita work load. Hie paper entitled "The Cryotron
A Superconductive Computer Component," ~e-
11cribe11 a new active circuit element which intro
duces larie scale electronic digital computers that 
take up only one cubic toot ot space. The new and 
totally different Cryotron can be easily and inex
pensively constructed to help solve problems for 
science, government and b~slness. 

Radio is a way of thinking big about the world 
of tomorrow. The lmtitute of Radio Engineers is 
a profeesional Society of nearly 60,000 men devoted 
to a better world for you through the advancement 
of their .science and their field of specialization. 
They read the official publication of their Society, 
Procoedinos of the IRE - the only engineering 
journal in the radio-electronics industry exclusive
ly edited b~ and for radio-electronics engineers. 

for smaller 
computers 

As science-fiction fantasy is converted to fact, 
the detailed realities first appear in Proceedings. 
Original, authoritative articles by the men re
sponsible for these radio miracles continue to keep 
IRE members informed as idea based on idea is 
advanced. Earth satellites, FM, TV, color TV, VLF, 
radar, computers, transistors, solid state electron
ics, scatter propagation, single sideband . •• revo
lutionary concepts in radio-electronics all started 
and developed in Proceedings of the IRE. 

In radio everything is possible ... and IRE 
remembers the men who make it so. Small wonder 
that IRE is remembered in return. Best way to 
get products remembered, if they are sold in the 
radio-electronics field, is through advertising on 
the pages of Proceedings of the IRE. If you want 
to sell the radio industry, you've got to tell the 
radio engineer ! 

THE INSTITUTE OF RADIO ENGINEERS 

Proceedings of the IRE 
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flE PROSPECTS OF NUCLE..4R 
P01"ER ..4/VD TECHNOWGf, br 
WraU Wendt. D. Yan No.~~ Ca., 
I~ •• Princeton, N. /. 330 ,,.,e,, 
$6.00. 

T his book presents a vital report-
1temalional in scope-<>n the pres
nt status of nuclear fiaaion, to· 
ether with a thoughtful appraisal of 
1e future of industry and society 
n a nuclear age. 

U_nder the heading, "Power,'' Part 
discusses the broad ramifications 

if " atoms for peace." An overall pie· 
ure of actual and projected atomic 
>lants, in the U. S. and abroad, is 
pven with consideration of the new 
problems they introduce in such 
realms as finance, insurance, and 
governmental control. Dr. Wendt 
gives serious attention to the im. 
!"en~ economic and social upheaval 
inevitably to result in the new era. 
. Part 11, en!itled "Technology," fur. 

n111hes the important technological 
background needed to comprehend a 
totally new concept of industry. The 
author details the mineral resour('.es 
available, the nuclear fuels needed 
the new metals and materials ueed i~ 
the construction of nuclear reactors 
and the design of the various types 
or reactors. Problems remaining tn 
be solved ~ith regard to fission prod. 
ucts are discussed. The author indi
cates the great potential of the nu
clear industries in the generation of 
power. in transportation and in the 
manu!acture . of isotopes and other 
matenals with resulting advances 
affectin~. the lives and well·bein~ of 
e\'ery c1ltzen. 

THE SIGNAL CORPS: THE TEST p,... 
Ceor6e Roynor Tlwmpaon DLd; R 
BfO"l"U, Paaline M. Oalu,' and Du: 
'"'!T Tun!t· 01/iu a/ Tlae Cltle/ o/ 
::lh•r R11torr, De114. o/ Tlte Armr 
mla.l~on, D. c. 6%1 papa, 14.sn: 

In the series, V. S. ARMY JN 
W. IP. 11, thjs volume is the second 
or a 9Ubseries concerning the history 
of ~e Signal Corps in the Technical 
Services and describes the crucial 

SIGNAL, JlJLY, 1957 

"T " h s· • est put to t e 1gnal Corps dur· 
mg the first 18 months of America's 
involvement in W. W. J [. 

How the Signal Corps met the chal
lenges, frustrations and overwhelm. 
ing demands lo develop during that 
period is the theme of the book. 

The extent to which the communi. 
cations systems lie into the tactical 
systems caU!led the Signal Corps to 
receive the brunt of the first calls for 
men and equipment. To meet thP
crisis, an amazing expansion of the 
communications industry in close 
partnership with the Signal Corps re· 
suited. 

The achievements related do not 
seem to differ greatly from tasks 
met by other technical services simi
larly burgeoned under wartime 
stresses. However, the authors con
tend that Signal problems are 
unique. "The science of electronics 
recognizes no international bound
aries ; ii is all-pervasive· it keeps 
bursting the lid." , 

The desperate race with the enemy 
to produce electronic weapons and 
counterweapons provides a fascinat· 
ing story f?r electronics experts and 
laymen alike. Ample illustrations 
and maps vividly picture the events 
leading to the Test's successful out. 
come. 

The book ends with an account 
of the c~isis which was brought on 
by the Signal Corps' belief that elec
tronics must be controlled from the 
very top echelon of War Department 
authority. 

DESIGNI NG FOR INDUSTRY, br F. C. 
A.Ja/ord. PAllowp#aical Ub,._,. N-
J' ark. ZlO po.~e•, $6.00. ' 

The purpose of this book is to 
provide an overall reJiable picture 
?f t~e profession of product design· 
mg, m a manner of general guidance, 
rather than detailed instruction. 

With the advance of technology 
and the growt.h of competition, the 
role of the designer becomes increas. 
ingly important not only to those 
who aspire to practice but also those 
whose occupatiens create a need for 
an appreciation of the various as· 
peels involved. 

The boundaries of mechanics and 
economics within which the creative 
artist must work are discussed to· 
gether with sociological and aesthetic 
restrictions. Practice and some of 
the executive aspects are extensivehr 
treated. · 

Toge!her with a certain capacity 
for variety, the task of keeping alive 
the human scale no matter through 
what phase of technology we may 
pass, is finally entrusted to the df'. 
signer for industry. 

TR..4/VSISTORS HANDBOOK, by JJ'iJ. 
liam D, Bnlu . Prenlice·HaU, I~., 
En1lewoad Clllf•, N. / . 410 pa«e•, 
$9.00. 

For the practicing engineer, the 
radio-TV serviceman, the experimen
ter or the radio amateur, this manual 
offers complete practical information 
on transistors and their specific ap
plications. 

With a minimum of mathematics 
and no complicated theory of physics, 
the handbook discusses why transis· 
tors make electronic circuits simpler, 
more efficient and more compact, and 
shows how they make new circuits 
possible. For convenient reference. 
a chart is included which lists 56 
types of commercially available tran
sistors along with their number, man
ufacturer, typical operating charac
teristics and specilic applications. 

Instruction is given on how lo 
connect transistors in the 3 ba3ic 
amplifier circuits, how to build in· 
expensive test devices and compact 
receivers, and how to employ transis· 
tors in gate circuits. 

_Scores of circuit diagrams, each 
with typical values of circuit ele· 
ments, are provided to serve as 
e:xamples of good transistor circuit 
design. 380 illustrations supplement 
the work and a detailed index is 
included. 

R..4DIO 0PER'4TOR'S LICENSE Q &: ..4 
M-4NU.4L, by Milton Kaa/man. Joltn 
F. Rider Prtbll•laer, Inc., N- Yark 
11, N. f. 720 ~e1, $6.6() . 

Designed as a study aid or refer-
ence volume, this new edition pro· 
vides information in complete ac
cordance with the FCC Study Guide 
now being used as a basis for radio 
license examinations. 

Having been brought up to date 
particularly with regard to new oper· 
ating procedures and new frequen
cies, questions are renumbered ac
cording to the new Study Guide. 
Answers are given in logical simpli· 
fied form and are followed by sup· 
plementary discussions lo provide the 
reader with maximum background 
information and thorough explana
tion of the question. 

All 8 Elements, including E. 7 on 
Aircraft Radiotelegraph and E. 8 on 
ship Radar Techniques are covered. 
Subject matter is arranged accordin jl 
to Element to agree with the FCC 
exam presentation. However, a com
plete index offers convenient study 
or reference by subject. 

This volume also contains valuable 
appendices on Small Vessel Direction 
Finders an d Automatic Alarm. 
claimed to be exclusive with this 
book. 
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AFCEA Service Dept. 
1624 Eye Street, NW 
Washington 6, D. C. 



Sltobotac makes it possible to see rapidly moving 
iarts and mechanisms as though they were opera I mg 
n s·l·o·w motion or actually standing sllll. The 1nstru 
11ent operates from usual 105 to 125v. 60c hnes.. 1s 
~ x 9 x 10 inches •.• weighs less than 10 pounds. 

fype 631-Bl Stroboloc, $160. 

Ran11: Direct reading 600 to 14.400 rpm; 
useful 60 to 100,000 rpm 

Fluh Duration: 10 lo 40 microseconds 
!or sharp images 

Accuracy: 13 of scale over most of range. 
Bu1lt·m calibration system 

ot G-V CONTROLS Inc., fast Orange, N. J. design engineers found that 
though they were able to detect mechanical resonant points in their 
thermal relays by observing contact chatter on an oscilloscope, they were 
learning little of the nature or origin or the resonance. 

With the Strobotac, they coultl S££ the sources of vibration and the re
actions of the entire structure. From there it was easy to make design 
changes which would eliminate resonance or boost the resonant point to 
a value above the resonance-free range required. 

All over the \\Orld, Strobotac helps solve research and design problems. 
This "laboratory" instrument is also a prime industrial tool for main
taining production. quality control, and diagnosing all kinds or mechani
cal troubles. Strobotac measures the speed of rotating, reciprocating, or 
other cyclic motions with accuracy. The operator can "stop" the mov
ing part completely - study it in slow motion - or measure its rpm 
while it is running at full speed. There is no mechanical connection co 
induce even a slight "drag" in low-powered mechanisms. 

Wrire for lhe STROBOSCOPE BULLETIN ond complete information 

BroJd Avenue al linden. R1dtet1eld. II J NEW YORK AREA 1000 N SeN~•d St LOS ANGUES 31 

SOS~ lllh SI . Stl•fl Sprint Md WASHINGTON, 0 . C 11511 Yor~ lloJd, Ab•ncton P• P'HtLA.OELPHIA 
£,60~ W lforlh A>< 01~ P•rk CHIC AGO II 11 l Allo\ A•t Lqs AMs C1t1lo1n11 SAN FRANCISCO 

Google 
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* The first successful interception 
of an aircraft by a guided missile 
was achieved by the Lark-equipped 
with a Raytheon guidance system. 

Today Raytheon is the prime 
contractor for the Navy's Sparrow III 
and the Army's Hawk missiles. 

RAYTHEON MANUFACTURING COMPANY 
WALTHAM &4, MASS A C HUS•TTS. 
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Tron>"tori~ed rodlo receiver Iron•· 
miller completely concealed in 
helmet hos up to S·mile ronge. 

"Tefemite,'' 1molle1t TV comero, 
foolures newly developed RCA 
~·inch Vidfcon tube, size 1 ¥1'' 

11 2%" • A~", weighs obout 
one pound. 

. y .I" :·. 
FRONT-LINE STORY 

Seen and heard at Command Pod by means of world's small&st 
TV and Radio Communication facilities 

The soldier you see carries the new RCA 
one-pound, postcard-size ultra-miniatur
ized TV camera connected to a miniature 
TV transmitter on his back. Concealed 
in his helmet. is a complete radio receiving
transmitting set weighing only a few 
ounces. He is one of several similarly 
equipped men covering the battle area 
from a number of positions in the air and 
on the ground. 

At the command post the troop com-

mander SEES enemy movements on tt-le
vision screens and HEARS first-band 
reports. Their resulting immediate con
trol of the situation is based upon accu
rate, instantaneous first-hand knowledge. 

In achieving this miracle of minfaturiz11· 
tion, through the use of transistors, 
printed circuits and the latest electronic 
technology, RCA has again made a ma1or 
contribution to the industry and all our 
armed services. 

DEFENSE ElECTRONIC PRODUCTS 

COllPOllA TION ol AMERICA 
CAMDEN, N. J . 

Google 



.• 10-story building could nestle comfortably in the shadow 
of this giant new Trans-Horizon antenna, now in production at 
Kennedy's. 

This mammoth structure will provide reliable communica
tions over tremendous distances under the worst weather the arctic 
can produce. Designed to withstand 180 m.p.h. winds, it will 
operate without interruption even under a 12• layer of ice. 

Whenever you have a problem in antenna design or con
struction, remember Kennedy. The skills, experience, and facilities 
that produced this giant antenna are ready to go to work for you. 

( · ANTl!NNA l!QUIPMl!NT 

D. S. KENNEDY & CO. 
COHA881!T, MA88. - TllL: 004-1200 

T•addn1 Ant91tna' 
lb.,._T....,.._ 

Dowtt-T o-&vlh IOLUTIOHI to 
Out-Of-This-World PttO•LEMI 

lbdllr AntMtnaa 
"Tnns-H-'-" Ant..,nas 
1-phertc latter 
Ti.p09pherlc latter 

G c: 
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One way to get a ticket tha t can't be fixed ~to try a high-speed sneak a ttack past the line of ''Texos 
Tower" rodal' sentinels now guarding our sho(es. 

When on intruder a pproaches, his ra nge, bea ring, course and speed ore instantly flashed to the Con· 
tinentol Air Defense Command, along with voice and intercept command signals. This information, 
"multiplexed" by lenkurl single-sideband ca rrier equipment, rides ashore on a microwave radio beam. 

lenkurt, a leading specialist in telecommvnicotions, hos worked directly with government agencies 
and with other manufacturers in planning and providing communications circuits for many vital defense 
installations. lenkurt equipment, whether "off-the-shelf" or designed especially for the job, offers the 
trouble-free reliabi lity so essential to applications involving our notional security. 

Lenkurt maintains facil ities keyed to research, development, and precision production of carrier, micro· 
wove, and complete communications systems. Specify lenkurt, and take advantage of the unique exper· 
ience of a company geared to meet the exacting requirements of government and military applications. 

Son Corlos , Calif. • Mex ico, D. F. • Voncouver, B.C. 
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SIGNAL'S cover picture shows the Nation's first completelr mobile optical 
tracking system, the Telescopic Photographic Recorder. Capable of photo
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Delivered to the Air Re.search and DevelofHTlent Command, the six-ton 
system will .soon undergo range evaluation tests at Eglin Air Force Base, 
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MISSIL£ CRUISER -Problem: To launch 
n m1\\1le 1500 mile<, from taraet. \n error 
of only I dearcc an launching informauon 
woulJ cau...c a :?S·milc target mi,\. 

SUPERSONIC BOMBER Problem: To navigate undetected for thou...and~ of mil~ to 
lion an !>pace for rele~ or bomb\ or mi~ilc~. 

INERTIAL 
NAVIGATION: 
In Its Accuracy Lies Power for Peace 

ATOMIC S UBMARINE - Problem: To travel submerged for 
da}' and t..no" c\act 'pot to 'urfacc for mi"ilc firing. 

U. S. st rategy for m:11ntam1ng peace b} mat..ing a. 
unprofitable b ba">ed on our ability to deliver a cru~n; 
atory blow anywhere in the world. Accurate mean' of di 
i.uch blows at long range. high i.pceds and extreme :i1' 
make would-be aggrc!>:.Or:. wary of breakmg the peace. 

To be effective, weapon carriers must know at all tim~t. 
where they arc. For example, the long-n1nge bomber 
pinpoint target or the pitching cruiser luunchmg mi<>'11es 
i.ea mu't navigate with great accuracy. 

Soh ing such problem.-. is the tasl- of Inertial Nav1ga11on 
which furni!>h all data required n1110111atica//\'. Comp! 
contained within the bomher. ship. submarine or m1,\il( 
Inertial 1'Jvigat1on S}Stem require no contact "ith.,, 
tions. Thi' i., extremely important when milil:lty missiom 
he carried on \\ithout chance of detection. 

lo de~1gn and engineer Inertial avigation S} <;tcmdn 
complex combination ol engineering '>lill.,-1nro~t\.lp~ cd 
tat ion. electronics, scrvomcchan1cs and more. l heir pl\...tJ 
call\ for laboratory pn.~Cl'>IOn at every stage. For eurntif 
gyro,copc' "h1ch lorm the heart of Inertial !'\.ivig.11ioo nl 
mu't he man) lime' more accurate th•m tho)e u..cJ 1nco:n!!ll 
o:.ivig.111on 

At Sperry, lncrual "fovigation sy,tcms arc bdos proJu.-u 
a "idc 'aricty ot milat.1r\' applications. 

DIVISION OF SPERRY RAND C OR PORATION 
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ENGINEERS 

PIONEER 
PAGE 

Leader in 

scatter 
Communications 

For further detoils, write : 
Mr. J. P. Goines 

During the post seven years as pioneers in the design, construction, 
testing and operation of scatter and other advanced radio com· 
municotions systems, PAGE hos ployed responsible and challenging 
roles in the building of multimillion· dollar telecommunications 
networks. 

Members of our organization are working closely with represenlo· 
lives of the U.S. and foreign governments and industries in the 
development of such systems. Challenging assignments toke our 
engineers to many corners of the globe. 

Due lo the increased demand for PAGE-designed, installed, tested 
and operated systems, we now offer o few exceptionally interesting 
positions in our Washington, D. C. office as well as overseas. 

Engineers who elect to locale in the Washington, D. C. area will 
find i t offers outstanding educational, cultural and recreational 
facilities . Urban and suburban housing is readily available in all 
price ranges and eosily accessible to PAGE·s main offices in the 
heorl of downtown Washington. 

l 

PAGE COMMUNICATIONS ENGINEERS, INC. 
710-S FOURTEENTH STREET, N.W., WASHINGTON 5, D. C. 

Branch Offico\ . San froncisco. Ma.ill, P. I .. Odordshiro. Engl•nd Affili1tu: Pace, Creutz, StHI Ct W11dKk01it1.I01. 
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Con.,ention Symposium 

SCATTER PROPAGATION 
• RAdm. Joseplt N. Wenger, USN, Panel Mod.,ator. 

• Colonel W. A. Rau , USA, Acting Assistant Cltiel , Army Communi
cations Se,.,ice Di.,ision, OHice al tlte Cltiel Signal Ollice r. 

• Captain W . A. Ellis, USN, Head, Plans and Policy Branclt, Nnal 
Communications Di.,ision. 

• Colonel Robert C. Sears, USAF, Cltiel, Engineering Branclt, Office 
ol t lte Director, Communications-Electronics, USAF. 

RAd111. JoH ph H. Wenger, USH 
OiHdor, Communicotion1 oncl 
lfKf10nic1, Joint Cliiel1 of Stoff 

Note: T h u p esentation will ap~ar in two installments. Ptrrl II will be 
pNblisheJ in the Septnnbrr usNe of SIGNAL. 

IJmiral W n.gn: 

AT THE REQUEST or THE DrR£CTORS or AFCEA, THE JOINT 
".ommunications-Electronics Committee of the Joint Chiefs of 
itaff have undertaken to prepare and present a joint dis
~urse on some of the operational aspects of scatter propa
t•tion a~ seen from the military viewpoint. 

In discussing this important subject, my role will be pri
narily that of introducing the representatives of the Army, 
~IV)' and Air Force who are to be the principal speakers. 
!'hey will discuss the uses of scatter mode propagation by 
heir respective Services. 

Before proceeding with our program, I should like to 
nsure that we are all on common ground for the discussions. 
iincc scatter mode propagation, as applied to communica
ioos, is a relatively new technique, some of you may not 
11ve had the opportunity to become familiar with the basic 
iriDciples and phenomena involved, and othere perhaps 
~ouJd like to refresh your minds. Therefore, I shall attempt 
:o review briefly a few of the fundamentals. 

Communication beyond the horizon in the high frequency 
>Ortion of the spectrum is made possible primarily by the 
-ellection of radio waves by the F-layer of the ionosphere. 
!'his is the normal method of long range communication with 
•hich we are all weU acquainted (See Figure I ) . 

At frequencies above the maximum useable frequencies for 

Figure I 
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this F-layer propagation of radio waves, partial reflection or 
scattering takes place at the E-layer. Thia phenomenon has 
been likened to a glass which bas been lightly silvered to 
give a partial mirror effect. The portion of the transmitted 
energy thus reflected is minute when compared to the por
tion of the transmitted energy reflected from the F-layer in 
the high frequency mode. However, smaJI as it is, the 
available energy scattered in the E-Iayer can be usefully 
employed for communication purposes provided certafo 
measures are taken to enhance the signal at the receiver. 
This mode of propagation is known as Propagation by 
Ionospheric Scatter. lt is most feasible in the 30 to 55 mega
cycle band and can provide reliable communication from 
about 600 to 1400 miles. 

In order to communicate by ionospheric scatter. three 
conditions must be met. First, the tranamjtter must he oper
ated at high power, about 40 KW at the present time; sec
ond, the receiver must be very sensitive; third, the antennas 
on both ends of the cirt!Wt must be of such design as to give 
high gain, narrow beam width, and a minimum of radiation 
in other than the forward direction. 

Antennas which have been used with acceptable results 
are the rhombics, Yagis and comer reflectors. The latter 
have given best results. Both space and polarization di
versity have been used to enhance the reliability of the re
ceived signal In fact, apace diversity is considered a re
quirement on present scatter circuits. In order to achieve 
the necessary high gain at the operating frequency, the an
tennae must be physically large. For operation in the far 
northern latitudes, ice and wind loading are, therefore, im
portant considerations in the design of antenna&. 

In the auroral zone high freq uency operation is often 
" blacked-<>ut" for long periods as a result of high sun spot 
activity. During these black-<>uts the ionospheric scatter 
mode is enhanced, offering a reliable means of communica
tion during these periods. The use of highly directional 
antennas further improves our capability in this area. 

The requirement for the Armed Forces to operate and 
communicate in the high northern latitudes has thus brought 
about installation of the first operational ionospheric scatter 
circuits in the auroral zone. These will be discussed further 
in the presentations that follow. 

Another scatter technique, which differs somewhat from 
that just described. is known as Tropospheric Scatter. (Fig
ure 2). T he scattering phenomenon in the troposphere takes 
place primarily when operation is in the UHF range. Trans· 
mitted powers in the order of I KW to 10 KW, depending on 
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Figure 2 

the path requirements, in conjunction with sensitive receivers 
and high gain antennas. give exceptionally reliable commu
nications. The antennas are paraboloids in the order of 30, 
60 or 120 feet in diameter, again depending on the path 
requirements. Here, too, space and polar ization diversity are 
engineering considerat ions lo enhance the received signal. 

Tropospheric scatter mode can provide many channels of 
voice and telerype up to distances of 350 miles at the present 
time. It is a desirable substitute for microwave under 
certain conditions. Short over.water hops, impractical for 
microwave, are easily bridged by tropospheric scatter. But 
even over land, where microwave is usually relayed every 25-
30 miles, tropos pheric scatter can cover 250-300 miles he· 
tween relays or terminals. This factor not only reduces the 
number of stations to be maintained. but provides a greater 
degree of physical security to the system due to the reduced 
number of stations to he guarded, and a greater degree of 
equipment reliability due to the reduced quantiry of equip· 
ment which can fail. 

The Joint Communications-Electronics Committee of the 
Joint Chiefs of Staff has developed a plan for overseas mili· 
tary ionospheric s<;atter circuits. The plan is world-wide in 
scope and is completely joint in relation to the Armed Serv
ices. This plan has the approval of the Secretary of 
Defense. 

The joint plan designates in speci6c areas of the world a 
single mili tary service to provide the ionospheric scatte r cir
cuitry to be used by all military departments. The Navy is 
charged with providing circuitry and facilities across the 
North Atlantic Ocean and between the Continental U. S. and 
Alaska. The Air Force is responsible for circuits from the 
Continental U. S. to the Mediterranean area. These circuits 
are in additi<m to North Atlantic ionospheric scatter circuits 

.... 

now in operation. The Army is responsible for suttn ciJ. 
cuits in the Western Paci6c area. Further details of this 
plan will be given by the s peakers who will follow me. 

In their presentations, specific data will also be giveu coa. 
cerning the relia bili ty and economy of scatter circniu. II 
should be emphasized that although scatter techniques hut 
been used for communication for only a few years, thri. 
already have provided the Armed Forces with mt.ans of 
communicat ing reliably in u eas where communication Jiu 
been d ifficult at best. We must accept the cost involved lit 
obtain the required reliability. However, the actual ro>1 hu 
not been unreasonable for the results attained. 

During the extremely high level of sun spot acthity. ''hich 
we are now experiencing. the maximum useable frequell{t 
(MUF) for high frequency communication bas risen into th-. 
low VHF band. This is the band in which the ionosp&t~ 
scatter circuits have been operated because of technical c!i!r 
sideration. With the advent of a high MUF. some of !ht 
ionospheric scatter circuits have been operating in th< 
F·layer reflecting mode, as well as the scatter mode from lht 
E-layer. The high power and high gain antennas, coupled 
with an exceptionaJJy high MUF, have caused some inter· 
ference with mobile communication in the low VHF band. 
These same factors have caused low power transmitters fo1 
mobile use to interfere with our received signal. A;; hai 
been previously mentioned, this interference is caul't'd pri
marily by the extremely high level of sun spot activity l'hitk 
is now occurring. and the degree of interference now e1~r~ 
enced can he expected to lessen after the solar maximum 
has passed. 

We do not look upon these two scatter techniques a; the 
solution to ail of our communications problems. Both tttb
niques require further study. and, as m-0re informa tion i; 
obta ined about the scatter phenomena, surely we can eip«t 
to come closer to our goal of 100% reliable communication. 
Thus far, these scatter techniques have permitted us to m· 
crease the reliability of communication in the far ~orth. 

The siting problem, dictated by the size of the antenna.<, 
the requirement for space diversity, and the critical requirt
ments of terrain for suitable Fresnel zones, impo~ ' 
fo rmidable obstacle in some locations. The range limi1atio~ 
was a lso an importan t factor. In some cases the high Jlllll'tf 
required for the extreme range forced us to abandon ;calttr 
in favor of our old friends, high frequency and mic.rowa<1. 

In summary, I think one can safely say that, altho~gh 
ionospheric and t ropospheric scatter are by no mr.a~ di1 
answer to all of our military problems, they do repre;;ent nt .. 
techniques of great importance to the military Services. in< 
this is so. I think will be made clear in the detailed di!'l'u'
sions that follow. 

The next speaker is Colonel W. A. Ross. U. S. :\l1l_'~· 
Acting Assistant Chief of the Army Communication$ Se~ict 
Division. Office of the Chief Signal Officer. who will dehv11 
the Army's presentation. 

U. S. Army Presentation 

I would first like to discuss ,;ome of the tactical con~ideration& 
of SC'atter communication!I. Generally speaking, we believe that 
lropo~pheric scatter has the mo!lt promise for tactical applications, 
at least for the immediate future. 

The threat of atomic weapons mu~t be considered in the plan· 
ning of communications networks. Defense against atomic attack 
calls for troops to be dispersed in !mall groups with the ability to 
group for attack. These groups mu!lt disperse again rapidly when 
objectives have been obtained, so as not to present a favorable 
target. Furthermore, the concept of dispersion will mean that 
there will t'llist islands of resistance, with unheld trrritory between, 
or even with enemy fore-es occupying some of the territory be
tween groups of friendly troops. 

If the territory in a combat zone must be subject to rapid change 
of control, the communications networks must ht' able to function 
across these unoccupied or enemy held areas. If th i$ are11 is nnt 
held by the l'nemy. wire may be used but where the enemy controls 
this area, radio relay or scatter rosy provide the necessary com· 
munications. Let u& assume conlli tion~ where this area becomes 
large, so large that the usual radio relay cannot span this area. 
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Attention is then focused on tropospheric scatter which r•n ~n 
the distance of many radio relay links. When such a lont !p'D 
is used ,the tropospheric terminal equipment may bea>mt. liW 
and heavy. Antennas about 28 feet in diameter and •eiJhin~ 
nearly a ton might be required. Mobility is reduced with &~~;· 
eq1~ipment and for air lifting the problem become! e;pt<::J 
senous. , However. for large areas. such as I have di.<('u;: · 
tronospheric scatter becomes attractive, even wirh these limi11t~:0~ 

The size of' equipment necessary for this means of common~•· 
lions is at present too large. For tropospheric propaga1ion. abt>•JI 
15,000 cubic feet of equipment wt>ighing about 12 tons is ni;r;~~ 
to transmit 10 KW .. This equipment could be made rnohrk nl 
good road~ are needed, when the equipment is tno\·ed. , 

For tactical operations, further evaluation is re<JUit~ "~ 
pre~ently developed equipment and that to lie pro(!uced m tlr 
future. , , 

If eq11ipment si7.e is reduc-ed, it then becomes mort anrat'~ 
but along with size r <?duc-,tion must come ronsideration ~ ~ 
variou$ typf'S of modularion, power, antenna strnrturt"S and "' 
quency of op~ration. 

SIGNAL, AUGUST. 1917 



""' \c1111lly tbt \11\u1e t;,(J\ ~\'1 Q\ ~cl\.\.~r propagation to contribute 
tfi.i: Arm}' comm\lm.U\\\Q~'i!. l\C\'illl"'°k appears good. There re
in lhe jobs of 11elec1\on of equipment parameters, field testing 
! in1eg1:1tion into 1he communication network. This will take 

ie. faitW equipmen\ w\ll not have the muimum use capability, 
t will point the way for future development to more nearly 
isiy our needs. 
ibe Signal Corps, in meeting the requirement for multichannel 
dium distance communic.ations, plans to t_ake advantage of the 
pospheric scatter mode of transmission. To meet this require
nl. the equipment must be mobile, easily installed and require 
minimum amount of power. For tactical applications, Radio 
: A.~/TRC-60 is proposed and is expected to be available for 
t in approximately one year. 
four vehicles will contain the equipment, as follows: 
frock # l cont11ins the operating l KW power amplifier. 
fruck #2 contains modified AN/ TRC-24 receiving terminal 
•r, ";th low noise front ends, diversity combiners and a 
!phone Terminal AN/ TCC-7. 
rruck #3 contains a standby 1 KW power amplifier which is 
lllected to the diversity antenna but which is non-operative under 
'ma! con di I ions. 
fruck #4 is used to house and transport the dual diversity 
.enna system. 
fhe AN/ TRC-60 will provide 12 voice channels. This channel 
>ability will be obtained using modified, existing, standardized 
lila.ry radio relay and wire terminating equipments as the basic 
rices. 
F'igure l shows a comparison of radio relay and the AN/TRC-60. 
you can see there are both advantages and disadvantages. A 

.-y obvious advantage of scatter in this particular comparison 
1he reduction of personnel required. 

)mparison of 100 Mile Radio Relay & Tropo Scatter 
Systems · 

Total Weight 
in Tons (Uncrated) 

100 mi. 200 mi. 

1nveotional Radio Relay 
'trm IAN/TRC-24) 7.83 15.25 
th 25 mile hops. 

'Opo Scatter System 
IN/ TRC-60) with 5.18 10.35 
0 mile hops. 

Estimated Cost 

IOOmi. 200mi. 

1nventional Radio Relay 
1tem (AN/ TRC.24) $122,000 $234,000 
lth 2'i mile bops. 

ropo Scatter System 
INiTRC.00) with $105,000 $210,000 
Cl mile hops. 

Total Volume 
in Cubic Ft. 

100 mi. 200 mi. 

650 1266 

770 1540 

Estimated Station 
Personnel 

100 mi. 200mi. 

26 50 

12 24 

figure I. All figures ••elude power u"ih a"d vehicles. 

One of the characteristics of tropospheric scalier is the linear 
:t.rease in reliability for di11tance covered for a given case of 
•<d parameters, i.e., same power, anttnna size, band width, etc. 

Figure 2 indicates the expected performance of the AN/TRC~. 
The left hand column indicates. the relative decrease in relia
~ity of voice transmission for 25% incremental changes in dis
o~.e between two terminals. While it is true that increased 
>wer would compensate for longer distance coverage, practical 
lpfelo of tactical communications will limit the size of the power 
nplificT! and the antennas and consequently the radiated power. 

Performance of Radio Set 
AN/TRC~ 

% of Time Terminal Trunk Performance is Obtained 

Miles Per Jump No. of Jumps 
1 2 3 4 5 6 

75 99.8 99.6 99.5 99.2 99.0 98.7 
100 97 93 90 86 
125 78 62 
150 50 

Figure 2. 

7 8 
95 91 

For a lSO·mil!:" circuit with no repeaters, the reliability ie shown 
1 he 50% 8J! compared to a single 75·mile jump with the same 
ower and 'QUipment producing 99.8% reliability. 
Two 75·rnile hops, which would provide the 150-mile service, 
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would give an overall syi;tem reliability of 99.6% as compared to 
50?'o for the single jump system. For the case of a· 300-mile system, 
the relative reliability would be the determining factor between a 
4-jump, 7S.mile tandem system giving 99.2'o/o reliability as against 
a 3-jump, 100-mile system producing only 90% reliability-longer 
tandem jumps being impractical from a reliability point of view. 

Now I would like to discuss the use of scatter circuits for long 
range strategic communications. Probably, the most useful range 
of tropospheric Scatter is t WO or three hundred miJes; thetefore 
the use of this mode in long range communications is obviously 
limited. Relays provide a partial solution, but there are many 
cases, such as over-ocean areas, where relays cannot he used. 
Even where relays are possible there is l!lill the problem of logistic 
support and physical security. Ionospheric scatter appears to be 
well adapted to medium range point-to·point communicatfons. In 
those areas where relay points are available, ionospheric scatter 
networks, s11pplemented by tropospheric scatter feeder circuits, 
may provide an important addition to the long range strategic 
communications system. 

The Army has established an ionospheric scatter system in 
Alaska and a tropospheric scatter system between Washington and 
Fort Monroe, Va. Most of the Army's experience in the opera
tional aspects of scatter has been obtained from these two systems. 

In 1952 studies were made to determine an appropriate link in 
the Anny global communications network: where an ionospheric 
scatter circuit could he established and where the theoretical ad
vantages could be realized. 

It was decided that an ionospheric scatter circuit between 
Southeastern Ala.ska and Central Alaska would be satis!actory for 
this purpose and would fill an operational requirement during 
the period of experimentation. 

A contract was awarded to the Page Communications Engineers, 
who first made preliminary engineering studies to determine the 
feasibility of establishing such a circuit and to select appropriate 
sites. 

Sites were eventually selected at Juneau and Kenai, a distance 
of 607 miles. 

Detailed engineering plans and cost estimates for the establish
ment of this circuit were prepared. 

In April 1954, the contractor was authorized lo proceed with 
erection of equipment shelters, antennas, and the installation and 
testing of the equipment. 

The final installation and testfog was completed in December 
of 1955. 

Two National FSK-2 equipmenfs were used and providtd for 8-
teletypewriter·channel operation. This required the use of two 
AN/ FGC-5 time division multipluers. In addition, a third modu· 
lation equipment was installed which provided a narrow band FM 
voice ch:rnneL This voice channel could be used in place of one 
of the 4·channel teletypewriter groups. 

The major items of the transmitter terminal equipment are the 
two FSK-2 equipments and the voice exciter. 

The major items of the receiver terminal equipment are the 
receiver, monitors, and distribution equipment. 

The FSK-2 exciters employ frequency shift modulation using a 
frequency shift of :t3 KC. The center frequencies of the FSK-2 
exciters are operated 10 KC apart. The narrow band FM voice 
C'hannel is operated on a third M1b-carrier frequency which is II 
KC lower than the assigned frequency. The total band width 
required is approximately 27 KC. 
. The antenna system consists of three identical 60° corner re· 

flectors. One is for transmitting and two are for receiving. 
Each antenna consists of four full wave colinear dipoles fed in 

phase. The 60° corner reflector is supported from a 9·tower array. 
The antenna is over 100 feet high. It is about 160 feet across the 
front. This antenna has a free space gain of approximately 20 db. 
There is another detail which is of passing inten'st. This is the 
moose guard. Th.ere were several occasions when moose got all 
tangled up in the antennas. It was necessary to build a fence 
around the antennas to keep the moose out. 

The equipment is housed in prefabricated steel panel buildings. 
The small building contains the auxiliary power generators (See 
photo on page 11) . 

The circuit from Juneau to Kenai used a frequency of 34.4 me. 
The ci rcuit from Kenai to J uneau used 36.4 me. 

Prior to turning this installation over to the go~·ernment, the 
contractor conducted basic studiel! in several areas. 

Studies of binary error ratt's at various pulse repetition ratCll 
were made and shown as a function of observed signal to noise 
ratio. Bit rates of 150 to 1500 bits per second were employed. 
These studies provided a basic method of measuring system re
liability. 

The radiation patterns of the comer refiector antenna~ were 
meamred and found to be in close agreement with the theoretical . 
pattern. 

(Continued on page 11) 
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TELETYPE MODEL 28 PRINTER 

On active duty! 
Keeping military men and machines in close touch with each other via 
reliable printed communications has been Teletype's assignment in and out 
of war. The Model 28 Printer, for example, was designed with plenty 
of "reserve" for the extreme conditions encountered in military service. 
It will work well in harsh, unpredictable climates ... take the 
shock of transportation, gunfire, shipboard vibration. 

The machine takes such odds in its stride, performing 
smoothly, dependably at 100 words per minute. Moreover, it 
requires much less maintenance than conventional 
printers. The lubrication interval at 100 wpm is 1,500 hours of 
operation! No wonder this printer is on "active duty" 
everywhere-from the Aleutians to Hawaii, from Greenland 
to the equatorial jungles. 

If you would like a copy of our booklet, "The ABC's 
of Teletype Equipment," write to Teletype Corporation, 
Dept. SS, 4100 Fullerton Avenue, Chicago 39, Illinois. 

-----1.9S7~kki~ &'ea1t -
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This circuit offered the fin;t opportunity to evaluate the newly 
leveloped FSK·2 equipment. The use of the FSK·2 equipment on 
his ciroujt proved the equipment to be highly satisfactory. 

A study was made using on-path and off-path antenna pattern 
1rlentatione. This was to determine the relative signal contribu
;ions from both meteor refiection and !!Ollllering. Tt waa ohaerved 
;hat the signal received with the off-path orientation was greater 
1ban the on-path orientation during periods of low signal intensity 
s.nd high meteor activity. Thia was especially noticeable during 
the early morning houl'll. The tests confi:nned the value of addi
tional in..,estigations in this area. 

The expected propagation reliability of approximately 99% for 
lhis circuit using 4-channel multiplex was confirmed. On l fan· 
uary 1956, the contractor turned this installation over to the Gov
ernment for operational use by the Alaska ColIUilunications 
S!slem. 

Both telephone and teletypewriter traffic was handled during 
the period of operational employment. 

D11e to the rise in &Olar activity during 1956, long distance sky 
wave transmiseiona from Kenai caueed serious interference lo other 
services in California and It became necessary to silence the trans
nUl\er during mo11l of the daylight hours. 

When the transmitter could be operated, performance of the 
circuit continued to be highly &atisfactory with only about a 1% 
outage due to propagation and a 2'fo outage due to other factor11. 

This intenference problem could have been resolved by opera· 
lion at a higher frequency. The change to a higher frequency was 
not practicable since it required complete antenna redesign and 
other extensive transmitter modification. 

Operation at the higher frequencies tends to lower the reliability 
of the circuit due to a decrease in the signal strength as the fre
quency is increa&ed. The higher frequencies avoid long-distance 
s\.y wave interference and lower frequencies provide higher signal 
le-tels. 

The Juneau to Kenaj ionospheric scatter system was a success· 
ful application of ionospheric scatter a.a a reliable means of com
roullicetjon. The expansion of other communications facilities in 
Alas&:a and an urgent need for this equipment elsewhere led to a 
decision to deactivate this circuit. This circuit was deactivated in 
October 1956. 

I believe that now would be an appropriate time to discuss some 
of the equipment aspects of ionospheric scatter. 

T·rarumitdng Equipment. 
In order to satisfy stated military characteti'Stics for radio trans· 

tniuing equipment for &C'.alter use, the U. S. Army Signal Engi
neering Laborato.ries are currently directing the development of 
lUdio Transmitting Sets AN/FRT-32 and AN/ FRT-34. These 
equjpmeius are intended to provide ma:i:imum reliability and 
u_tility for miljtary scatter application. The design and construc
}10D work hu been undertAken by Continental Electronica Manu
acturing Co. of Dallas, Texas . 
. The eqwpments are designed primarily for A3a and A3b emis-

51on,, with provision also for A-1, F-1 and F-3 emissions. There 
•re three amplifiers which make up these transmitters. Power 
output capabilitiCll are intended to be 32, 100, and 600 kilowatts 
peak envelope power for A3a and A3b emissions. We expect to 
nin st 16, SO and 300 kilowatts carrier power for A-1, F-1 and 
F
1
-3. So, "'e generally refer to the three amplifiers involved as the 
6 KW, 50 KW and 300 KW units. 
~adio Transmitting Set AN/FRT·32 includes all amplifier units, 

w Ule Radio Tranamining Set AN/FRT-34 includes only the 80· 

~ e,,d 16 KW and 50 KW units. The aixteen-kilowatt unit bu no 
set nomenclature as yet. 
The exdter unit employs circuit$ operating at relatively low fre· 

tuhenciea for generation of the various types o{ moduTated signal&, 
~ are multiplied or converted to a common frequency of 18 
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megacycles, where they are in tum converted to the output fre· 
quency by an internal crystal oscillator. Input connections are 
available for external excitation at 18 megacycles, or for variable 
frequency oscillator insertion in place of the crystal oscillator. 

The sixteen-kilowatt amplifier fa desjgned primarily as driver 
equipment for the higher powered amplifiers. It can be operated 
directly into antenna systems for emergency u.se, or for circuits 
reqwring lesser amounts of power. The control system provides 
for operation of this equipment with either the 50 KW or the 300 
KW amplifier as an integrated transmitter unit. 

Single tubes, operating Class B for all services, are employed 
in each of the power amplifier stages. 

The sixteen-kilowatt unit employs an Eimac 4XSOOA, driving an 
Eimac 4W20, OOOA in grounded cathode circuits. It contai.ns cir
cuitry for both unbalanced and balanced output. 

The 50-kilowatt stage employs a Machlett Type ML-5681 in a 
grounded grid circuit. The 300·kilowatt stage employs an RCA 
Type A-2332-D in a grounded cathode circuit. Both these stages 
u5e tank circuits consisting of capacity loaded lines. 

Balanced output networks for each stage are contained in addi
tional cabinets. The tube selection, operation and circuit config
uration were chosen to minimize harmonics and spurious problems 
consistent with other requirementa. The frequency range it cov
ered in not more than three bands for any of tbe eystem compo
nents. S tanding wave ratio and power output indicators are em
ployed for alJ tuning functions. 

Water and forced afr cooling are employed for each equipment. 
Heat exchanger detign is based on maximum temperature and 
altitude likely to be encountered. Because or this consideration 
the 50 KW and the 300 KW heat exchangers are each divided 
into two sections. It ie expected that only one section for each 
amplifier will be required for adequate cooling in mos! installa
tions. The exchangers may be located some distance from the 
transmitters if nece&S11ry. For locations having adequate natural 
water 11upplies, a water to water exchanger of much smaller di
mensions can be supplied, eliminating all radiators and their 
cooling fana. 

AuJomalic regulation of all tube voltages and extremely low 
impedanae power supplies have been employed. Plate supplies 
are three-phase full wave rectifiers. The 300 KW stage employs 
two such supplies operating in series because of limitations on the 
peak inverse ratings of the rectifier lllbes at high temperature 
ambient.a.. 

T ransfurmers and filter inductors are capable of outside inatal
lation except under extreme arctic temperatures. "Electronic crow· 
bar" circuits are provided for protection of the SO KW and 300 
KW tubes against damage due to internal arc back. Key inter
lock systems coupled to grounding arms on all high voltage cir
cuit11 are provided. Fault locating systems are included in the 
control circuitry. Primary distribution and control are contained 
in cabinets rat.her than the usual wall switch gear. 

The use of ceramic insulation has been avoided wherever poa
aible to minimize the n~essity for disaS&Cmhly of the major com· 
ponents of the equipment for shipment. 

A 300-ki1owatt dummy load is avaj)able for test purpoees if 
required; however, this is not included aa part of the equipment. 
RF switching, water de-ionizing equipment and provision for in
take and exhaust of cooling air are considered part of the station 
installation; likewise, these are not included with the transmHters. 

lt is eipected that the completion of this development will pro
vide all the Military Services a series of radio transmitters which 
will meet their requirements for use in scatter propagation in the 
VHF range. 

The Army has recognized the potentialities of tropospheric 
scatter in meeting certain Army fixed plant operational needs. In 
1953 it was decided to establish a tropospheric acatter circuit on a 
quasi·experimental basis using oft-the-shelf equipment if possible. 
Thie circuit wouJd be used aa a testing facility to evaluate the 
performance of vari.l>ua assemblages of equipment and to gather 
empirical dsta on long tenn circuit reliability. 

A study was made of available Signal Corps equipments to 
determine those which could be used on tropospheric scatter cir
cuits. It was determined that with the exception of high powered 
RF amplifiers and suitable antennas, useable componenle were 
available in the Signal Corps Supply System. 

After awtable studies, a circuit between Woodbridge, Virginia, 
and Ft. Monroe, Virginia, was selected a11 an appropriate path for 
establishing the experimental circuit. The path length of approxi· 
mately 145 miles was considered adequate to reveal the capa· 
bilities and limitations of a system made up of available equip· 
menl. 

A contract for the installation of this system was awarded to 
RCA. RCA modified the buildings, eupplied the 10 KW ampU· 
fiere and the parabolic antennas, inetalled the Signal Col1?s fur· 
niehed e.quipment, te11ted the system and turned the operatmg in· 
stallation over to the Anny in May of 1955. 
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The terminal equipment is comprised of the following: 
A cabinet which contains Telephone Terminals AN/ TCC-3 and 

Telephone Carrier Terminals AN/ TCC-7; 
A second cabinet which contains the AN/ TRC-24 Transmillers 

and Telephone Carrier Terminals AN/ TCC-7; 
A third containing test equipment and the AN/TRC.24 re

ceivers; 
Fourth cabinet containing more test equipment and the VF 

Ringing equipment, and 4 additional cabinets containing the 10 
KW amplifier (See photo above). 

The antennas are parabolic dishes 28 feet in diameter, con
structed of perforated aluminum and weighing 1100 pounds. (See 
photo below). 

Test operations were conducted by the Army for a year. Con
siderable data was gathered on equipment reliability, median sig
nal strength, rate of occurrence of telegraph errors and reliability 
of telephone channels. 

An analysis of this data revealed that the circuit did not provide 
the year round reliability needed for Army fixed communication~. 
During the summer months the circuit performance was highly 
utiefactory. During the winter months the circuit was not satis
factory a large percentage of the time. 

It was determined that several steps could be taken to improve 
the operation during the winter months. The receivers could be 
improved for this mode of operation by providing low noise pre
•mplifie.rs and narrow bandwidth IF amplifiers. Diversity recep
tion could be used to provide additional improvements. Our cal
culatione indicated that with these changes the circuit could be 
expected 10 provide the required reliability on a year round basis. 

At the present time the terminals are maintained in a stand-by 
status, pending modifications. Il is expected that the improve
ments will be completed by August 1957, at which time the evalua
tion of circuit performance will be resumed. 

After a period of successful performance the circuit will be 
employed for operational traffic. The experience gained in this 
effort will be used as the basis for future Army filled-plant instal· 
lation of this type. 

With regard to our future plans for other scatter circuits, I can 
say that we are planning on a scatter system in the Western 
Pacific. which will supplement some of the existing HF radio 
circuits. 

There are many problems involved in the planning and installa
tion of military scatter systems, or any scatter system. 
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The selection of routes is often dictated by the availability ol 
suitable relay points. Selection of these relay points and termiW! 
requires a consideration of many factors. I will mention oul! 
some of the factors which must be considered in their selectioo: 

The station Junction or mission. 
Geographical factors. 
Present land occupancy and ownership. 
Siting criteria for the equipment. 
Horizon clearances. 
The climate and atmospheric conditions. 
Availability of power and utilities. 
Access roads and bridges. 
Local communications. 
Local transportation. 
Local population, its language, its customs and its e-conom!'. 
Civic development. 
Availability of Government facilities, if any. 
Subsistence and quarters. 
Recreational facilities. 
Medical and dental facilities. 
Office facilities. 
Shipping and warehousing facilities. 
Availability of consti:uction materials and equipment. 
Availability of subcontractors. 
Legal requirements. 
Banking and financing facilities. 
Local hiring problems. 
Security requirements. 
Air hazard conditions. 
Other radio facilities in the area. 
Communications center inter-connections. 
Availability of petroleum, oil and lubricants. 
Postal service. 
The morale of the operators. 

.4 Loolc al tlte Furure 
Recent experiments conducted by the U. S. Army Signal EGii· 

neering Laboratories in conjunction with Lincoln Laboratol')' ha•< 
successfully demonstrated communications over a path in ucr>' 
of 1900 miles utilizing a frequency well above the predicted llllll· 
mum useable frequency for that path. Signal reliability was ~Jet~ 
tionally good. This appears to oiler a new and useful extenSIOD 1u 
range of scatter communication when it is realized that optimlllll 
performance of ionospheric E·layer scatter is 600-1400 miles. Bt
fore we become too enthusiastic, I must point out that • laf'l!t 
amount of radiated power is required and the circuit ia subjttl k' 
considerable multipath distortion. Tests will be continued and II 
is hoped that good reliability may be experienced. 

If we look into our crystal ball, I am confident we an !« !bf 
Army Signal Corps continuing in its historic mission of eolllJllU· 
nications. But in the scene we see, have the scatter modes uieJJd 
a position of pre-eminence in the radio 1ield, or are th!)" ~oun 
among the noble experiments of our day? We belitvt nruhrr 
Rather, we see thl" partrcular ·adYaAt~-of these tecbniqlies UJl~j 
stood ·and being used- but not without the problems'. they ..., 
present in that future day-and we see them as having. takru 
their due place amon.g other modes and media of conunumc .. 11~~ 
in the Army Signal Corps. With the frontier of the useful 11~~ 
spectrum being pushed upward, we see aleo the new B!ld 110'11' ®· 

suspected discoveries of a future day, the equivalent of the ~·1· 
ter modes today, and I think I see a panel such as this di.scuS!lll! 
their pro's and con's. I wish I could stay to ask them somt qv~ 
lions, but this concludes my presentation. (Continued po&t 20 
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Mai. Ge1t. R. P. Hollis, US.4 
Commonclant 

".\iuch has been written about the 
:ivilian-Military Team concept from 
n industrial or military viewpoint. 
luring the next decade, it is safe to 
a" \nal much more will be written. 
>;ecisely so during this age of the 
iecond Industrial Revolution when 
ec-hnological progress in our time is 
:trengthening the cornerstone of our 
lational security. 

But, very few are privileged to 
write from experience about the in
:lustrial-military team concept from 
1m educational viewpoint. The estab
lishment of a curriculum to bring 
about the development of an indus. 
trial.military team for a postgraduate 
course is indeed a unique accomplish
ment. This is especially so, when the 
curriculum must he designed to pre
nirre students to recognfae problems 
in the interrelationships of economic 
lactor.s with the political, military and 
p~vchoJogical aspect of national se
curity, and to determine the issues 
inrnlved in these interrelationships, 
eyaluate and relate facts, and reach 
considered conclusions. 

The curriculum of the T ndustrial 
Coll~e of the Armed Forces is de· 
&igned to do just this and much 
more. When one stops to think that 
our national security-in fact, our 
survival as a Nation- deoends on the 
~~t efforts of the civilian-military 
team, we must admire the Industrial 
College of the Armed Forces for its 
dedication to the achievement of a 
•:etter understanding, closer coopera. 
lion, and smoother functioning of this 
~oncept. The civilian-military team 
can function effectively only. if all 
n1embers of the team know the prob
lems they are to face, knoW' each 
oth.ers problems, capabilities and limi
tations. 
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Editorial 

The Industrial College of the Armed Forces 

CIVILIAN-MILITARY TEAM 

EDUCATION 

To achieve this happy situation, the 
Industrial Co1lege, operating under 
the Joint Chiefs of Staff, con(iucts 
three courses-all closely related
but of different types and lengths, to 
fit the students' time and availability. 
They are the Resident Coun1e, the 
National Resources Conferences, and 
the Correspondence Study Courses. 

The major effort of the College 
is devoted to a ten-months resident 
course, conducted at Fort McNair in 
the heart of the Nation's Capital. The 
responsibility for managing this 
hip;hest military college of learning 
falls on the shoulden1 of Major Gen· 
eral Robert P. Hollis. As Command
ant, he is doing a commendable job 
and deserves special recognition for 
his management and executive ability. 

Recently he stated, " Jn wartime, 
we realize that we must be prepared 
to mobilize in support of the Armed 
Forces, not only the ma~lUfacturing, 
service and extractive industries. but 
all the productive resources of the 
nation, including the great private 
enterprise system which gives drive, 
direction and effectiveness to these 
productive resources. Jt has become 
increasingly essential that military 
men have an understanding of how 
our economic system is organized and 
run, what makes it tick, and what are 
the obstructions and hazards which 
lower its efficiency and output." 

Jt is remarkable to think of a col
lege established in the Military with 
a ten-months resident course, and 
incidentallv, the only college of its 
kind in the world, to study such 
subjects as economics, government, 
business administration, public fi. 
nance, and embracing raw materials, 
manpower, procurement, production. 
industrial services, implications of 

nuclear warfare, and other related 
economic subjects on the national 
and international level. At the In
dustrial College, these are some of 
the subjects which form the core of 
the curriculum. 

Each year the resident course is at
tended by approximately 145 stu. 
dents. The students come from all 
Military Services, and 25 students are 
civilians from the executive agencies 
of the Federal Government. Admis
sion ie based on selection. Only those 
who have demonstrated outstanding 
proficiency over a period of years 
and have a potential for general or 
flag officer rank are recommended for 
attendance. lmtructor guidance and 
djrection is provided by a matchless 
combination of highly trained civilian 
professors and military educators. 
Backing up the Commandant and to 
insure modernism is a Board of Ad
visers (all top fli ght ), representing 
various fields of industry, education 
and military. One of the major 
accomplishments of the resident 
course is the forward step toward 
integration, coordination and co· 
operation among the Defense agen
cies. This Is brought about by the 
intermingling of civilian and service 
personnel in committee or seminar 
groups to develop facts relating to 
important problems effecting our na
tional security. Another very active 
phase of the resident course is the 
studv connected with economic and 
military potential of other nations, 
including the Soviet Bloc, and their 
capability to wage war. either hot or 
cold, with or against the United 
States. And, largely, the resident 
course as a whole enables the stu
dents to evaluate intelligently the 

(Continiud on (Jase 18) 
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automation 
IN THE 

by W. H. Brandt 

Manager of Engineering 
Director, Systems Department 
Westinghouse Electric Corp. 

U. S. S. R. 

AUTOMATION IS THE U¥ OI' ma· 
chines instead af men, to dt> jobe that 
the machines do better. Under such 
a definition, automation is a rather 
good meaiure of industrial progress 
in a country. From this rather broad 
vie~'Point, this artic1e " ·ill consider 
automation in the Soviet Union. 

In Russia, since everything is 
owned or controlled by the gover11-
ment, it is possible.to draw up a giant 
organization chart covering virtually 
all activities i.n the country. The part 
of this chart with which we are par· · 
ticularly interested concerns the In- . 
dustrial Minl1tries, the D!!Nel!)pment 
L~rpori'es, the Jle.eeaf'Ch .. Labora-
t §, a'nd the Educational System 

which operates Reseuch Institutes. 
The two we visited were the Institute 
of Precision Mecbanica and Calculat
ing Technology and the Institute of 
Automechanics and Telemechanics. 
Actually, it would be equally proper 
to pl.ale the Academy of Sciences at 
a level above the lndll8triaJ Minis· 
try with a dotted-line relationship to 
the Council of Ministries. The Acad
emy of Sciences plays a considerable 
part in determining policy in the 
Soviet Union through its influence 
on the Council of Ministers. 

The Ministry of Higher Education 
is Oil the same level as the Industrial 
Ministry and controls the colleges 
and universitiet. 

The picture then is an .organization 
.fo which a pci1icy ·on automation may 
be p~f into effect in the Council of 
Ministers, carried out in.the factories, 
irt devlrtopment laboratories, the re-
search laboratories and in the ~duca· 
Jf~al system. Qperationally speak· 
ing; this is the major difierence be •. 

(1'1 re ·1) . During ~Y. ''isit _to. the 
U.S .. R., our host wa the ;llimstry · 
of ~chme Tool and Instrument 
M~nu.cture ~hi~h controls 'all !"a: .. ? . 

chine 1'ietplants m tlu;~1:rnion. 
We .ti'sited the Ord~honilcidze. Ma
ch~ 'J:edl f'tant an1f'ftie Red Prole
tariat Machine Tool Plant. 1\e In
stitute of Maclatn.: Toqls reports to 
this Ministry and,~· developmeDf 
work for the entire indi»try. Report. 
ing to the Institute is an experimental 
machine tool plant that may be 
thought of as a pilot plant serving 
the entire industry. At the same level 

_ tween the Soviet~tem and our own. 

as the Industrial Ministry on our 
chart, is the Academy of Sciences 
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There .are -eome impo'Ptant strengths 
inherent in this system, but there are 
serious .weaknesses as well. 

Men engaged in the. engineering 
profession are very weB off in the 
Soviet Union, but there is an ascend
ing scale of prestige within the pro· 
fession itself that ascends roughly 
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alaries paid by the educational sys
~m. The average engineer employed 
11 industry made about 1400 rubles 
ier month in December 1955. The 
.ollege professor made 5500 rubles 
1er month, approximately four times 
he average pay of engineers in in
lustry. For comparison, the average 
vorker makes about 100 rubles per 
nonth. The exchange rate is four 
11bles to the dollar, but purchasing 
JOwer is nearer 10 or 12 rubles to 
he dollar. 

The University of Moscow is not 
in engineering school. We did not 
iave time to visit the Engineering 
5chool. We did not obtain figures on 
!ngineers trained in the Soviet Union, 
)Ut there are figures available indi
;ating that they are training about 
:wice as many engineers as we are. 

Figure I 

However, half of the students at the 
University of Moscow are trained in 
technical subjects such as mathe· 
matics, physics and chemistry, and 
such figures as I have found indicate 
that training in these fields runs 
roughly in the same ratio. We saw 
good work going on in the research 
laboratories and in .fields related to 
automation. At the Institute of Pre
cision Mechanics and Calculating 
Technology, an opportunity was af
forded to see the Russian BESM 
computer, u~d entirely in solution of 
scientific problems such as reduction 
of data for contour mapping and 
computation of tables of integrals. It 
is something like an IBM 701 or 
IBM 704, but is claimed to have some 
advantages. It contains 5000 tubes 
and four types of memories. It seems 

Fig11re 2 

SIGNAL, AUGUST, 1957 

I 
I 

UN IV. COLLEGES 

I 

COLLEGE COLLEGE 

to make good use of these memories 
and has very efficient print-out de
vices. It is down 20% of the time for 
maintenance; 8% of the time is 
charged to error losses, leaving an 
effective operating time of 72%. This 
is a pretty good figure for a first 
model of a computer. 

The significance of computers in 
automation, of course, is that the time 
is coming when such computers will 
be used to control large sections of 
our factories, and perhaps entire 
factories. When that time arrives, the 
Russians are showing the necessary 
technical know-how, at least. 

The Institute of Automechanics 
and Telemechanics would be called a 
servo and telemetering laboratory in 
this country. At this laboratory, they 
work on basic problems in these 
fields, starting chiefly from the theo
retical viewpoint. Laboratory equip
ment is usually built to prove a point 
of theory. The analog computer 
shown in Figure 3 is used in solving 
servo equations up to the 6th order, 
linear or non.linear. They demon
strated it on 3rd order equations, and 
were able to set up such an equation 
and get the solution in about five 
minutes. The answer appears on a 
large scope which is at the left of 
the console, not shown in the pictUie. 
It is a compact computer and very 
convenient to use. It would be incor
rect to say that they are ahead of us 
in automation research but they are 
doing good work. In some places, 
they come pretty close. 

At the Institute of Machine Tools, 
they operate a pilot plant and it was 
impressive to see the machines with 
which they work. Shown in Figure 4 
is a large two-spindle hydraulic fol-
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Figure 3 

lower machine similar to a Hvdrotel 
with a large planer to be seen. in the 
background. A balancing machine 
was under development which takes 
the rotor of an electTic motor, spins 
it, measures unbalance and position 
in magnitude, and then remo\'es auto· 
matically the right amount of metal 
to put the rotor in balance. When we 
saw it, it required an operator. hut 
it was very clear from its design that 
it is intended to fit into an automatic 
line and to operate without human 
attention. 

At this Institute, they not only 
design individual automatic ma. 
chines, but they design complete lines 
of automated equipment to do a spe· 
cific manufactu.ring job. Their out
standing achievement and the high. 
water mark of Soviet automation is 
the automatic bearing line at the 
Kaganovich State Ball Bearing Plant 
No. 1 in Moscow. At the beginning 
of the line are two hoppers (Figure 
5) - one for inner bearing races, one 
for outer bearing races. Rough forg
ings are placed in these hoppers and 
are conveyed then to the large lathes. 
There is an assembly operation on 
the line, a gauging station, and a 
packaging machine connected with a 
belt conveyor. 
~en we saw this line in opera-

Fig11re 5 
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tion, we saw one actual operator 
with at least 10 or 12 maintenance 
men. We were not sure if further 
operators were not normally required 
but temporarily absent from their 
stations during the visit. In a recent 
article, it is reported that this line is 
now operating without a single op
erator.2 

It is the writer's opinion that we 
would be very proud of this auto
matic line if we had it in this country. 
It is certain that in designing and 
building it, the Russians have shown 
ability to provide automation in 
their factories of a very high level. 

In this same factory, most of their 
production is done with old equip
ment. Only a small portion of their 
productive capacity in that plant is 
represented by this automatic line. 
However, where they have automa
tion, it can be very good. 

At the Red Proletariat Machine 
Tool plant, there was an assembly 
line for lathes in operation with a 
capacity of 54 lathes per day (Figu.re 
6 ). I know of no assembly line in 
America that can operate at that ca· 
pacity. We did feel , however, that 
the Russians used many general pur. 
pose machine tools where special pur
pose machine tools are used here. We 

Figure 4 

therefore infer that they ha\'e orn· 
standardized machine tools to permit 
them to manufacture on as..oembh 
lines such as this. This is certainlv 
costing them efficiency in the plan~ 
using this equipment. Assembly line 
runs away from the ohserYer almo;t 
at the center of the picture; ;ul• 
assemblies are made in an aisle to the 
right and are moved over to the line 
with monorail hoists. 

In the factory--such as automobil~ 
factories- working conditions, hou;f· 
kreping, etc. vary from rather good 
on the final assembly lines to rather 
poor in the area where they manu· 
facture parts. The assembly line for 
the Pobyetta at the Gorlci Plan! 
moves in counter-clockwise fashion 
with the cars mounted on stands in 
the overhead position. Lighting is 
good; cleanliness is good; and the 
line is very orderly. However, if you 
look at the picture (Figure 7), you 
will note that there is only one work· 
man present and no evidence of ma· 
terial moving to the line. This garr 
the distinct impression that the op
eration of the line was "staged" for 
our benefit. 

2Peter Trippe, "Russia's 'Automatic 
Factory'," American Machin~t, Janu· 
ary 14, 1957. 

Figure 6 
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Figure T 

On the punch press line, you will 
11ote (Figure 8 ) rather large clumsy 
tote boxes used for materials han
clling- At the far right are hand 
trucks used for the same purpose. 
The picture carries its own evidence 
that heating, lighting and cleanliness 
are rather poor. We saw many con
ditio11s in Russian factories that were 
poorer than this, but this was about 
the poorest condition under which we 
could get a reasonably good picture 
with available light. 

l have told you that automation, 
where they have it, can be very good, 
hut that it represents a small part of 
their productive capacity. What is 
the comparative productivity of a 
Russian and American plant of the 
same type? Our team estimated that 
the average Russwn pfunt was less 
lhan one-half as productive as a cor
r-es-ponding American plant. It hap
pens that in the Gorki Plant, figures 
were made available to us that per
mitted a rough check of productivity. 
The Pobyetta car, we were told, sells 
for 20,000 rubles. The avera~e Rus
sian worker makes 1000 rubles per 
month. It, therefore, takes 20 months' 
salary to buy a Pobyetta. The avera~c 
American worker can buy one of the 
three low-priced cars for six to seven 

months' work, and this ratio is about 
3 to l, taking no account of the fact 
that the American automobile is far 
superior. It seems fair to state then 
that the productivity of a Russian 
automobile plant is about one-third 
that of a corresponding American 
plant, and it is the writer's estimate 
that this probably applies to other 
plants that we saw. 

In Stalingrad, there was a crowd 
gathered in front of a department 
store; they heard that there were 
rugs for sale in the store. The crowd 
gathered to get some of the rugs be
fore they were all gone. Consumer 
goods are scarce in the Soviet Union; 
prices are high, and their standard of 
living is poorer than our standard of 
living was in the worst days of 
World War II. 

The Russians are putting tremen
dous effort into their educational 
system, they are doing good work on 
automation, in the research labora· 
tories, and the development labors· 
tories, and while one sees relativelv 
little automation in the non-military 
factories, what automation they have 
is good. It is the writer's opinion 
that under the Russian system, prob. 
!ems large enough to be given con
sideration by the Moscow planners 

Figure 8 

are solved, and are solved well. It is 
not felt that this system will be able 
to catch up with America for years
if ever- in providing a high stand
ard of living for its people. There are 
too many small problems that do not 
get solved at all. 

However, it must be remembered 
that we saw no military plants; it was 
notable that the Russians were mak
ing large numbers of good machine 
tools, but that few of these machine 
tools were seen in the automobile and 
tractor plants. One infers that many 
of these new machine tools are go
ing into plants for the production of 
military items. 

In producing for the military, the 
Russians have several advantages un
der their monolithic organization. All 
military production must be planned 
and they are used to planning. Sec
ondly, because they do not have a 
high standard of- living, the Russians 
are able to devote a large share of 
their productive capacity to military 
production. This :is reason enough 
why we should not be complacent 
about our ability to out-perform the 
Russians in production for the mili
tary. 

AFCEA 19.JB CONVENTION 
Washington, D. C. Sheraton Park Hotel June 4, 5 and 6 

(Wednesday, Thursday & Friday} 

Programs & Exhibits All At The Sheraton Park 
Seaaiona: Top Leoel from ln.dwtry & Goriernment 

Objeclirie: Biggeat Communicaiiona & Electronic. Show Held in Waahington 

Tours Luncheons Reception Banquet Top Flight Speakers 
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Civilian-Military Team 
I Continued from -pa1e 13) 

economic, political, military, psycho· 
logical, and industriaJ aspects of 
mobilization problems. Yes, the stu· 
dents must learn to solve future mili
tary problems without placing insur
mountable burdens on the nationaJ 
economy. 

Besides the ten-months resident 
course, the Industrial College spon
sors two extension courses. the Na
tional Resources Conferences and the 
Correspondence Study Course. The 
National Resources Conference is a 
condensed version of the resident 
course. It is presented each year in 
sixteen cities covering the major in· 
d_us~rial population centers of the 
~ation. The course runs for a period 
of two weeks. To date, courses have 
been presented in approximately 100 
cities, covering 29 subjects and re
ceived by 38.000 officers and civilians. 

The Correspondence Study Course 
it= also based on the resident cur
riculum and is conducted for quaJi. 
fi ed individuals who cannot attend 
the resident course, as well as gradu. 
a tes of the National Resources Con
ference. Both of these courses are 
designed and conducted for selected 
industrial executives. educators 
writers, representatives of labor, reli'. 
gion'. medicine, and a{{ricu lture (to 
mention a few) and other prominent 
citizens. also officers of the National 
Guard, inactive Reserves of the Army. 
Navy. Air Force and Marines. T he 
purpose of the two extension courses 
is to expand the nucleus of informed 
individuals who may be called upon 
lo help formulate policy in the m&ll
agement of our country's economy 
during peace t ime or an emergency. 

Today, more than at any time in 
our h istory, we must face up to the 
challenges which confront us in this 
changing age, an age of technological 
progress, social and industrial revo· 
lution. In these post-war years, the 
more thoughtful citizens. the more 
responsible members of the business 
community have become increasingly 
awa re of the fact that war is no lon~er 
the monopoly of the military. Se· 
curity is everybody's business and 
the facts are needed. 

It is my unshakable conviction that 
the members of the Anned Forces 
Communications and Electronics As
sociation and their friends will 1tet 
the facts and enjoy a refreshing 
experience if they attend at least one 
of the National Resources Conference 
lecture courses which will be given 
in the following cities during 1957. 
1958. 

Burlington, Vt. -·---· 23 Sep - 4 Oct 57 
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Sioux Falls, S. D. 23 Sep- 40ct57 
St. Louis, Mo . ...... . 21 Oct - I Nov 57 
Boise, Idaho ., ·····-· 21 Oct - 1 Nov 57 
Pittsburgh, Pa. -- ·11 Nov - 22 Nov 57 
Memphis, Tenn . ..... 2 Dec - 13 Dec 57 
Fresno, Calif . ...... .13 Jan - 24. Jan 58 
Indianapolis, Ind. _ 13 Jan - 24 Jan 58 
Los Angeles, Calif, .10 Feb -21 Feb58 
Doston, Mass . ....... 10Feb - 21Feb58 
Charleston, W. Va. 17 Mar- 28 Mar 58 
Philadelphia, Pa. l 7Mar- 28 Mar 58 
Rochester, N. Y •. 14 Apr - 25 Apr 58 
Fort Worth, Tex . . 14 Apr - 25 Apr 58 
Montgomery, Ala. 12May- 23 May 58 
Bridgeport, Conn . . 12 May- 23 May 58 

The College serves not merely to 
ameliorate the spirit of cooperation 
among the Services, but is unequaled 
within the milita ry educational sys· 
tem in that it serves to foster under
standing a nd appreciation by the 
military of the problems of industry. 
How significant this contribution ia 
may be measured by a quotation from 
the President of the United States, 
made at the time he was cominanding 
S HAPE. He said. 

"The strength that a nation or a 
group of nation.s can devtlcp i.s the 
product obtained by multiplying its 
spirilual or moral .strength by iJs 
economic .strength, by it.f military 
strength. It is the product, not the 
sum ; consequently, if any one of 
these factors falls to zero, the who!~ 
is zero. There can be no anny unless 
there is a productive strength with a 
productive poruer to .support it. There 
can be neiJher a strong economy nor 
an army if the people are spiritless, 
if they don't pri:e what they are de
fending." 

To sum up the accomplishments of 
the Industrial College is a little hard 
to do. I know of no yardstick to 
measure the results. The best l can 
do is to tell you that due to their 
efforts, this year alone, about 6,000 
people are more interested in na
tional defense. They have a better 
understanding of the problems that 
must be solved and the pr ice we 
must pay to ensure the survival o f 
the American way of life. 

Since a virile and healthy economy 
is a requjsite for a strong defense, it 
follows that military action to ensure 
our national security must not impair 
our economic strength. The complex 
and interrelated problems of building 
our military strength without reduc
ing . our economic strength is the 
special field of study of the Industrial 
College. Its motto, ' 'Industria et 
Defensio l nseparabiles." symbolizes 
the College's importance. Through 
education, the civilian-military team 
is t ruly inseparable. 

The Editor 

Exciting new things .... · 
are happening at · 
HOFFMAN ELECT 
TACAN is the most advanced 
navigation system yet deve 
and Hoffman makes the co~ 
airborne portion of the TA.~===~ 
systems. Hoffman has also ' 
tbe highly efficient HLl-103 
Simulator to bench-test airbomo '~ 
equipment for TACAN·VORTAC tJMitad.l 
Othel' navigation equipment under 
development at Hoffman includes Iona 
range airborne radar direction findin1 
and automatic de.ad reckonins systems. 

I~~ 
I 

Cockpit control "*ntl I TACAl'-VOllTAC di'*... I and az1mut11 1..s1C111n 

---------------
i R ! _: ... 

~- ::;...- I 
Alr11ome TACAIC-VORTAC I TACAH-VOlt'TAC 

Rtc•lvtr/Transmltter Beacon Slllt&la.tlw 

In research, development and 
production in the scieou of military 
and commercial electronics.. excitina 
things continue to happen at Hotrm.a, 

-----------------
l'ln'SICllTI • llLICT1lOllllCS MIO 
llLllCTllO-M&CHAllllCAL 111'4111111EIJIS 

Significant new developments at 
Hoffman in the fields of navigation, 
VLF, HF, VHF. UHF, radar, ECM. 
weapons systems and semiconductors 
have created important positions for 
scientists and engineers of high 
calibre. Please address inquiries to 
Chief Engineer. 

-----------------
lloffman 

Bectronics 
HOPFMAN LAaOltATOltlH, llU:. 
3761 South Hill Street 
Los Angele3 7, California 
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(Continued from fX16t 121 

The nex1 speaker is <.;aptain W. A. Ellis, U. S. Navy, Head or 
Futurt' Plans and Policy Branch of the Office of The Director 
Naval Communications. 

U. S. !Varty Pre•entalion 
One or the major objectives of the Naval Communications Im· 

provement Program is the exploration of new phenomena and the 
1.1xploita1ion of new technique:i.. To this elltent the Navy is nat· 
urall)· interested in the po5sible application of '8DY and all modes 
of radio propagation which will facilitate the accomplishment of 
the ~a,·y's role at sea. 

My collt'agues of tht Air Force and Army will tell you much 
regarding the application of the scatter technique to the long 
haul point·to· point cirruit. The Navy'a interest in this respect is 
<"qual , and \\·e are cooperaring fully in the development of the 
Na\')'0

S portion o{ rhe Joint Ionospheric Scalier System to be in
stalled in accordance with the world-wide plan formula1ed by the 
Joint Communications·Ele<-troniC's Committee of the Joint Chiefs 
of Staff. This effort will include the establislunent of a system 
acros~ the North Atlantic Ocean area between the United States 
and the United JGngdom, and another sy1tem in the North Pacific 
Ocean area running between the United States and the Aleutian 
bland Chain. At the present rirne the Navy is still engaged in 
the site survey phase of' these two projects. However, it is con· 
templattd that th~c sysrems 11ill be in operation between Fiacal 
Years 1962 and 1965. 

A6 you can well appreciate, the Navy's 6nit interest is the sea 
a~d _the 11hip1 which are charged with the responaibility of main· 
ta1n1ng our supremacy on the atas. Thus, it is only natural that 
ou~ foremost hopes f'!r ~alter lie primarily in its possible appli· 
cation to the commumca11on11 of our forces afloat-both for tactical 
~n~ ship-ehore linkages. Therefore, to preclude being rcJlCtirious, 
11 u the purpo1e of the Navy presentation to give you a brief look 
at what our inve11tigations over an all·seawater path have revealed, 
rather than to dwell further on the point-to-point application. 
Hence, my discussion will be confined to tropospheric forward 
scatter and another form ol scatte r 'known as meteor burst, tht 
two modes of radio propagation which presently show the mo&t 
promise for ehip·tO·shore and ehip-to-ship communications. 

:'vfost o~ the work and the resul~ing s<:ient i6c and engineering 
t!ata obta111ed on forward propagation by tropospheric t1ca11er has 
been obtaintd between fixed points with all over-land or mixed 
over-water and land paths. Based upon this information only a 
"guesstimate" could be made rcgarding the foasibility of its use 
over an all-waler path. Hence, in 1953 and 1954. the Naval Re
s~rch. Lahoratory commenced a series of preliminary investiga· 
uons in the CheMpeake Bay a rea. The results obtained from 
these very Hmit~d tests were so significantly promising as to indi
cate the dessrab1lty of further and more extensive exploration. 

The_ mit!dlt ~f calendar year 1955 marked the beginning of 
expenmenrs usmg a Naval vessel as the receiving end of an all 
over-water lren~mis~ion link with the transmitting facility located 
on the coast. 

The uansmitting facilir ics used for these tests were located at 
the Lincoln Laboratorit'f'. Round Hill. Massachusetts. site. The 
shipboard r eceiving faciliries were in!ltalled aboard the USS 
Achernar ( AKA-53) and later aboard the USS Thuban (AKA-
19). 

The Round Hill transmitler was operared on CW and voice 
using 10 KW and 40 KW UHF transmitters and high gain dish 
antenna!. 

The ~hipboard receiving ins1allat ions consisted of modified 
WW II vintage. steerable, high gein pareboloid radar antenna; 
wl~h accompanying pedestal mounts and controls. sensilive re· 
ce1vers and signal level recorde-rs. 

In. tht rests the ships involved steamed in and out on fi:xed 
beann~s from the short tran~miuing s tations, while conlinuous 
recordings were made of rhe received signal level!!. 

The transmissions from Round Hill were periodically ruodu
lsttd (narrow-band FM) by voice and music samples previously 
magnetic taI>C recordtd. The received transmissions wcrt tape 
recorded aboard ship. Excellent quality rtcordings we-re consist· 
ently obtained at distances out to about 300 miles. Beyond 300 
miles. deep fading of the signal caused some short period outages, 
bur io general the quality remained ncelltnt. 

Frequent two-way voice communic.ations were also conducted 
between the ships and Round . Hill, using an AN/ TRC-24 FM 
transmitter aboard ghjp at 80 watta lrao~mitter power into the 
modified radar antenna. Good 1'1:Slllts were obtained out to abo11t 
250 miles. On one of the test days a two-way circuit was set up 
between the Naval Research Laboratory and the ship using com· 
mercial telephone line hetwten NRL and Round Hill, and a two. 
way scatter circuit between Round Hill and the ship. For a period 
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o.f approxim~tely one hour very successful two-way commu · 
lion '!aa _ma1nta10e~ bttwcen personnel aboard ship and al ~ 
At this time the ship wu approximately 200 nautical milt'5 f 
Round Hill. 

The quality of re~ption ~u.ring these tCSls was relativeh· g 
tvtn under the fading cond111on11 out al the maximum range. 
would appear, therefore, that there is little or no difference 
the tropospheric scatter mode, whether i te path be over-land 
all over-watPr. To us in the Navy, this is most encouraging, 

As previously mentioned, the Navy is a!SQ interested in 
possibilities of another form of the scatttring technique, ,.i.z.. 1 

field of meteor burst or meteor trail communications. I r 
that for this discussion I do not have any visual aids or record: 
10 rel_ieve you of the monotony of my voice. TherefoTe. I 
your in_dulgcnce for the ne:st few moments while I tell you br 
somtthmg of rhc rl'suhs of the Navy's investigations in this a 

Investigalion for Naval application wu initiated at the 'Ii 
Electronics Laboratory, San Diego, California in June 1955 . . 
work it being accomplished in cooperation with the Stanford 
aearch Institute of Stanford University, Palo Alto, California. . 
tu.al tests were begun in July 1955 with the monitoring at ~ 
D1eRO of a Stanford transmitter on 43.5 MCS. In order to po· 
toward the eventual desired utilization of this mode of tn.n~ 
ml!sion in ship/shore and ehip/ship communicat ion circuits. 
teor burst s iRnals ·from the Stanford transmitter were later m 
tored by a Navy ship off the coast of Southern California 
Nover,n~er 1956. Like t~e early tropospheric tests, results "" 
prom111ng and an cxpenmenul cnmmunicalions link is bein~ 
up at the present time between rhe laboratory and Stanford 
which bursts of time-compressed teletype informalion will be tr 
m!tted from NEL, !cceived at Stanford, and aulomatically rein 
milled to NEL dunng the prceenec of suitable meteor trails. 

In this uptrimental link tran1mitters with an &pecttc-d out 
power of abou.t 1 KW and relatively low gain. low directh;ty 
t~nna.s are being used: Frequency shi ft keying (FSK ) mod 
lion 11 used to transmit telctypcWTitcr information which is 
recorded on magnetic tape at 60 word9 per minute, then rt 
duced for transmjssion at 4800 words per minute an 80 1n 
comprc&1ion ralio. In operation, the transmitters and receivt'ts 
both )ocalions remain on continuously. The reception at NEL o 
suflic1ently strong meteor echo of the NEL signal, relTansmilt 
by Stanford, indicates the formarion of a closed loop which st 
the informa~o.n transm~ion at NEL. Tht decay of the m et 
echo to a cnhcal amplitude, causes the transmi~sion of info 
tion to cease. 

As previously noted, the Navy &tudica and experime-nts in 
fields of tropospheric scatter and meteor burst communil'atio 
are pointed toward the use of these modes in Naval shipboat! 
communication applications. H owever, thl' use of such mode 
aboard ship introduces many difficult problems yet to he !Olv 
Tht most obvious, perhaps, is the antenna problem. A high i. 
ant~nna is o f significant siu and wei11ht. Jn addition, it m ost 
main accurately oriented on its shipboard platform which rol 
pitches and yaws at the mercy of the sta and changes of oou 
Nevertheless, tropospheric scatter terminals apJlCar feuible f 
shipboard installation from the standpoint of weight and ~· 
since a relatively high gain antenna at the ultra high frequenc· 
is within re880n and not significantly larger than some of the ra 
antennas now carried aboard our ships. On the other band. 
tenna orientation on the mobile platform of a ship is not a~ 1f 
cult as it might seem. For a numbtr of· yean many of our ~h· 
h~ve had 1table el~ments on hoard for etabiliUng fire control 
vices and automatically compeneating for roll and pitch in 
poaitioning. Serv·o information from the ship's gyro compv~. ( 
Into the antenna azimuth control mechanism, can correct for )'a 

and course changes, and automalic tracking also can be pro\-ld~I 
!IO that once the antenna has been poaitioned and is receivin,: thl· 
~ign~, the signal itself can be used to keep the antenna pointel! 
JDtO It, I 

Another problem in the use of the scatter modes in a mobik 
environment is that of the high tran5mjtter power required. ru 
is an aspect which makes meteor burst communications appell 
attractive for shipboard use. Howe-ver, in the meteor b~I ire> 
niq11e. a more diffil'uh antenna orientation problem may bt prc
stnted because of the automatic tracking element that enters tbt 
problem. 

T hese arc only a few of the problems that confront the l'ia•! 
development effort today. As in the pa!l we are confident all ob
stacles will be hurdled; the ingenuity and inquisirh·ene!IS of nur 
engineen and scientists will triumph. Application of th~t n('1! 
techniques to shipboard use is not just around the comer, but &J 

the state of the art progresses, it is oDr fervent hope that ~cattrr 
will pro'1dc us with the capacity, reliabili!}', rani,e and spetd ..re 
desire in our modem co-mmunication1 and our data traosmi~ion 
~yarems. 

~-----
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~\\1CH OF THESE JOBS 
CAN YOU FILL? 

COMPUTER 
AND CONTROL 
ENGINEERING 

MISSILE GUIDANCE 
ENGINEERING 

ELECTRICAL 
AND 

ELECTRONIC 
ENGINEERS 

with 2 or 
more _years 
experience 

In: 

MECHANICAL 
ENGINEERS 

with 2 or 

• Gyro Development 
• Servo-mechanisms and 

Feedback Systems 
• Analog Computers 
• Military Specifications 
• Electronic Circuitry 
• Magnetic and Transistor 

Amplifiers 
• Network Design 
• Inverters 
• AC and DC Servo Motors 
• Electronic Research 
• Fire Control Systems 
• Microwaves and Radar 

• Antennas 
• Beacons 
• Receivers 
• Transmitters 
• Pulse Circuits 

• Digital Computers and 
Data Processing 

• Inertial Guidance Systems 
• Gyro Development 
• Military Specifications 
• Servo-mechanisms 

• Gyro Development 
• Servo-mechanisms and 

Feedback Systems 
• Analog Computers 
• Military Specifications 
• Electronic Circuitry 
• Magnetic and Transistor 

Amplifiers 
• Network Design 
• Inverters 
• AC and DC Servo Motors 
• Electronic Research 
• Missile Control Systems 

• Inertial Guidance Systems 
• Gyro Development 
• Military Specifications 
• Servo-mechanisms more years 

experience 
in : 

• Product Design and Packaging 
of Electro-Mechanical Devices 

• Product Design and Packatiing 
of Electro-Mechanical Devices 

NUCLEAR 
ENGINEERS 

AND 
PHYSICISTS 

with 
experience 

in: 

• Fire Control Systems 

NUCLEAR REACTORS 

• Control 
• Metallurgy 
• Physics 
• Instrumentation 

Do you dare tackle tough problems? At Ford 
Instrument Co., Boding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits. Our qualiBcations are high, and 
we want to be sure you can match the high 

standards of our present engineering staff. Our 
projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on your speci£lc abilities 
and experience. For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 

FORD INSTRUMENT CO. 
DIVISION OF SPERRY RAND CORPORATION 

31-10 Thom10n Avenue • lone l1land City 1, N. Y. 
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ON THE OCCASION OF THIS writing, 
I would prefer to restrict my readers 
to that small but exclusive percentage 
of AFCEA members who are truly 
intellectuals. 

Not that I am against that great 
majority of non-intellectuals of which 
I am a member, but rather, to con
serve manpower, why waste important 
peoples' time unnecessarily, when by 
appealing to the intellectuals alone, 
I can reduce the total manpower loss 
to a very small figure. 

How do I define an AFCEA in
tellectual? Easy-here are the pre
mises: 

(1) Men and women are equally 
intelligent, differing only in shape 
and number. 

(2) Even more important, women 
and men members are equally stupid; 
in fact, more so, or vice versa. 

(3) Most AFCEA members can 
read-( one can't write) . 

( 4) Now mathematically, if 

X = readers' dollar annual in
come (earned, but not necessarily 
deserved) 

Y =age 

Z = mental agility-i.e. ~ ( ap· 
y 

prox.) or more exactly Z = 
2 Xmax 2 0 ( x It) ---cos --

Ymax A 

We quickly grasp from this familiar 
equation, with the usual connotations, 
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that the average value of Z through
out a life-time is obtained from the 
fact that the average of the cosine 
square is 1;2. Therefore, if you are 
still reading this and want to be an 
average square-headed cosine, you 
can consider yourself as a half-wit 
and have qualified to write a letter, if 
also an optimist, to the Editor of 
SIGNAL asking for a refund on your 
national dues, and you need read 
no further. 

Now that my reader-audience has 
become more chununy, and we are a 
small group, let me pose the questions 
to which we dedicate this loss of 
printer's ink-to wit and/or to wits, 
if you prefer: 

(1) Who reads all the scientific 
reports being generated today? 

(2) Do the authors read as many 
as they write-or should they? 

(3) Could the paper industry sur
vive if the military and its contractors 
worked 10% more and wrote 10% 
less? 

( 4) And, finally, how can the poor 
guy doing research ever find out what 
the true state of the art is, or again, 
more properly, why should he? 

Our problem thus, generally centers 
about the relative importance of the 
status of literature and particularly 
rules for determining: 

( 1) What is the state of the art 
Unclassified? 

(2) Is there a state of the art 
Confidential? 

by 

Ch1istophe1 James 

(3) ls there a state of the art 
Secret? 

( 4) Is there a state of the art Top 
Secret? 

(5) What is NATO doing? 
( 6) How about Intelligence Data? 
( 7) What is the state of the art Al • 

described by our publicity offices or 
sales departments? 

Easy, say 1--and here comes m~ 
invention.• I call it tbe LUNlVAC: ! 
it is worse than human, it is luni· I 
vistic ! 

Of course, I use transistol"$; in 
fact, I use solid state MASERS and 
even now am working on an im
provement using the new Yttrium 
garnet solid state microwave ampli· 
fier, working at room temperature 
instead of that ladolium .. stuff re
quiring liquid helium temperature.<. 
And memory devices-I have built 
in more memory than a wife who 
thinks her husband is untrue; mort 
memory than a collector of internal 
revenue: in brief, memory like a gu~ 
from whom you borrowed fh·e bucki 
last year. 

(Continued Oil pag~ 24) 

•u Pravda wishes to claim 6ri'1 
rights to this invention, they can 
have it with my compliments. 

.. My stenographer misspelled thi! 
word, but it makes better ~nse her 
way. 
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""This refers to yours of the 10th ... '' 

Some people still hammer out commu
nications one character at a time. 

Others use DATAFAX- the fa.st 
Stewart-Warner electronic way to 
transmit all data over standard tele
phone lines. 

Datafax transmits and records any 
tnaterial: correspondence, ·drawings, 
Pictures, printed matter, even hand
written notes. And since copies are 
exact duplicate images of the original, 
chance for error is fully eliminated. 

Cost? 

~~~tic transmission and recording 
e'=Ulate need for full-time operator; 

recorders will even respond to trans
missions sent after the office is closed 
for the day. Datafax also eliminates 
retyping, proofreading, intermediate 
handling, intransit delays-and their 
clerical costs. The clear, smudge-proof, 
permanent Datafax copy costs less 
than 2¢ for a letter-sized unit, plus 
pro rata line charge. 

Chances are your operations have 
outgrown Stone Age Communications. 
If so, you'll want to find out about 
Datafax. 

First, send for your copy of the 
free Datafax bulletin. Write: Stewart
Warner Electronics, Dept. 15, 1300 No. 
Kostner Ave., Chicago 51, Illinois. 

mfil ELECTRDDICI 
llM!ijlli 



Colossal, I say! 
Now, here is my idea-
Through use of magnetic tapes, 

the awful facts of most anything can 
be recorded~ven in triplicate! Sup· 
porting this potential : The ferrites 
permit a distorted one-way transmittal 
of information (often desirable) ; the 
MASER permits great stabilization 
of information (a new phenomenon) ; 
improved condensers aUow lots to be 
stored in little (preferably if con
dent1ation occurs without precipita· 
tion) ; transistors provide the means 
for easily passing everything through 
a slug of germanium for rectification 
which is undoubtedly a good idea; 
and as for free radicals. . . . they 
should be put in equipment marked 
dearly "for export only!" 

So why not? 
I mean, why not take the sub

stance of all our scientific findings 
and store them on a gigantic metallic 

magnetic sheet which can be played 
up and down, back and forth, and 
even in criss-cross directions, intro
ducing harmonic relationships as 
necessary, combining cross-correla
tion techniques in accordance with 
the strict rules of Information Theory 
and the Second Law of Thermody· 
namics. so that we arrive at an equip
ment potential giving in consonance 
with Cybernetics: 

(1) The entire state of the art. 
(2) Individual outputs giving ab

stracts of all information in accord· 
ance with clearance and the "need-to
know'' of all inquisitors. 

( 3) Electroencephalographic coup. 
ling between scientist and machine to 
determine t'ability-to-know." This 
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will require a ruggedized heavy-duty 
device.••• 

( 4) An output signal which could 
tell the engineer that he needs more 
academic training before the machine 
can understand his questions, i.e., 
"ability-to·interrogate." This is the 
most delicate part of our apparata. 

(5 ) An output signal which could 
tell the engineer-scientist that he 
should change jobs and look for a 
higher salary because of the clever
ness of his questions. (Undoubtedly, 
this reaction would soon lead to the 
well-known "tilt" in pin ball ma
chine phenomena. ) Page 22. 

Such a machine would be relatively 
simple and cheap to construct (like ~ 
4th of July rocket compared to an 
ICBM). Manpower would be no 
problem at all, since first, we could 
dnw on that tremendous reserve of 
technical manpower always playing 
musical chairs and for which a month 

or two of delay between jobs would 
really harm nothing but would ac
tually add more experience, giving 
them a chance to ask for even more 
money; second, we could ask that 
much smaller gtoup now permanently 
established (Hmmm ... ?) to devote 
their prolonged coffee breaks to 
thoughts along Junivistic lines, in
stead of- well, you know; and third, 
there are hundreds of industrial out
fits who, although they are still fever
ishly advertising for new personnel, 
are running out of work and would 
be gTad to assist in such a noble en
deavor (if the charge can be placed 
elsewhere than on electrons). 

••*See Specification "Infantry 
versus Tank" USA-MIL-7734. 

So what are we waiting for? 
Just around the comer from 

ASTIA is this wonderful LUNIV AC. 
A truly complete Technical Docu. 
ments Center in a Aashy console, and 
as auxiliary equipment, a beautiful 
female attendant continuously sen. 
ing people deficient in information 
and/ or in social contacts. 

One of these much-in.demand sci· 
entists slouches in - complete with 
two days' beard and incomplete with 
necktie. 

She says, "Clearance please, Doc
tor ... " (assuming the Ph.D. be
cause of his wild look and unshined 
shoes). 

He says, "Confidential" and pro. 
duces appropriate security docu
ments. 

She sars, "Subject?'' 
He notes the tight sweater and, 

with considerable self-restraint, gel! 
back to his secondary interest and 
says, "Atoms," (though thinking of 
Eves.) 

Then the miracle happens! 
A few buttons are pressed-the 

LUNJV AC goes into rapid motion, 
and the br~eze felt is caused by cards 
falling into a large receptacle giving 
abstracts of all information known on 
ATOMS, carrying no higher classifi· 
cation than "Confidential.'' 

Delighted, the young scientist aad 
six assistants pick up the cards and 
move with their loot to a secluded 
comer for several months of perusal 
(most contracts allow six month! 
for these studies). Efficient always, 
and not wishing to lose contact with 
either the operator or the machine., 
the young scientist periodically pla)'S 
for new material. But, oh - bv some 
new miracle directive, declassification 
is going on so smoothly and rapidly, 
new material is being added to his 
reading list faster than he disposes of 
the old! 

Alas, more invention is required
including, undoubtedly, a contract ex· 
tension for the interrogator. 

Easy, say I- let's write lessr Or is 
that swapping sense for dollars? 

But the paper and pencil lobby 
says "not so fast, gentlemen, we de
serve a living too." 

As I am about to make a remark, 
someone passes peanuts, and I am 
le~ stuck with the problem, so I look 
for a beer .... 

Months after I submitted the fol 
draft of this article to the good Edi· 
tor of StGNAL, I came up with a 
solution - admittedly a radical sug· 
gestion, but unbelievable in its si111· 
plicity. Here is the idea . . . ! 

But wait- how do T know I ~"ell 
have a reader? 
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BUR I ED IN " ELECTRICAL" IS NATI ON 'S Fl FTH LARGEST IN DUS TRY 
The world has changed a bit since Ben F ranklin flew his kite and Edison 

in'"ented the electric light. We have telephones, radio, television, automation, ra· 
dar , sonar, computors, guided missiles, earth satellites and other wonders t hanks to 
radio-electronics-now fifth largest industry in the nation. 

If you are looking for facts and figures on this young Goliath in the Stand
ard i ndustrial Classifications . they lie buried in "Electrical", code #36. It isn't 
easy to conceal an industry employing 1.5 million people with sales at 11.5 billion 
dollars annually. What will S.I.C. do when, within a decade, sales reach 22 billion 
dollars as radio-electronics continues to be the fastest growing of all U.S. industries '! 

R adio-electronics is big, basic and diversified. It is a business with more 
than 4.000 manufacturers and suppliers scattered over the length and breadth of 
our country. l t already employs almost 100,000 of the nation 's 500,000 engineers 
and nee<ls more to create and manage its r emarkable plants and factories. 

Electronics has changed modern warfare and has become vital to defense. 
Electronics is changing commerce and industry. Electronics is influencing the 
lives of all of us a nd will change our living patterns and standards even more in 
the years to come. 

I nvestors consider electronics as having a limitless future. Today, the field 
is served by a number of impor tant business pu blications and a big professional 
Society. The Institute of Radio Engi11eers now has more than 50,000 engineer 
members as well as 10,000 student members. 

By strictest definition, that which utilizes the movement of electrons is 
electronic. Back in the dot-and-dash era , electrical engineers reluctantly admitted 
that radio might have some limited value in ship-to-shore communication. Still 
in the dot-and-dash era, S.I.C. ignores r adio-electronics' existence-even if it is 
the child that outgrew its parent . for , by popular definition , electronics has 
come to mean everything electrical. 

The next time the Federal Go,·ernment and the Department of Commerce 
look over the 1700 Standard lwlust1ial Clas . .,ificatious, may they examine code 
#36 more closely! A giant like radio-electronics can't be buried and expected to 
rest in peace. You can bet your bottom transistor on that. 

THE INSTITUTE OF RADIO ENGINEERS 

Proceedings of the IRE 
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A90Vlr the GL-691 7 vohatce-tunable 
magnetron is extremely small and 
compact-lnly • H hi 1th and less than 

6 ' in dia.mccer. HLOWr complete 
cavity and ma~net as,embly for tbe 
(,L-691 7 b:u been developed m assi5t 
equipment manufacturer~ . 

• Observe from the ~cope presenuuiun aboH• (actual phot0~npb 
rnade with a production GL-691 7 on te") how po'IVer ovec the 
entire 2000·mc tuning raoge is ub taotiallt constant. ,.&r)1ng 
Qoly .5 w. Becau1e tube frequency, with voltia1tc-rnnable magnc• 
Lrons, is a linear funcuon of anode \'Olt•ite, an r-f siitnaJ eao he 
1uned ai will to an) frequency 10 a wide spectrum. 

New GL-6917 voltage-tunable magnetron combines 
wide-range tuning, steady output, dependability! 
G eneral Electric's GL-69 1 7 voltage-tunable 
magnetron-first of a new series in develop
ment--offers co designers of military and other 
microwave equipmenc a simple, efficient means 
of changing output frequency rapidly with no 
important reduction in signal power. 

The tube ;.., a major breakthrough in cir
cumventing enemy radar-jamming aod in 
other counter-measure work. Also, the GL-
691 7 finds direct application in missile track
ing and other telemetering . . ... in air naviga
tion . • •. • broadband test equipment . 
microwave communications generally. 

Construction is extra-rugged. Fund.uncot11l
ly compact aod sturdy, the GL-6917 is a hard
solder type and is metal-ceramic for even 
greater strength. The tube is designed to oper
ate unpressurized up to 60,000 feet altitude. 

General Electric has developed a special 
cavity and magnet assembly for tbe GL-6917. 
to assist designers in applying rhe tube to 
equipment on the boards. For full ioformiltioa 
on Type GL-6917 and accessories, ca11 your 
regional G-E power-tube representative! Po~ 
Tube Department, General Electric Company, 
Schenectady$, New York. 

'Fh>gress Is Ovr Most lmpol'lsnf Ptotllld 

GENERAL. ELECTR.M~.~ 
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- GOVERNMENT -

pPERFER NEW FCC CHAIRMAN George c. McConoaughey resigned es chairman of the Fed
•ral. Communications Commission in July. John c. Doerfer , a member of the Com-
11ssi.on since 1953, has been appointed as the new chairman by the President. Mr . 

erfer is a former chairman of the Wisconsin Public Service Commission, a graduate 
r t.he University of Wisconsin and recei ved a law degree from Marquette University. 

• LINE IN THE PACIFIC The far- ranging radar picket planes have carried 
r~ca's Distant Early Warning line 1,500 miles out across the Pacific . Recent 
~vation of two WV- 2 •flying sentry• squadrons at Barbers Point NAS, near Hooo
u. extended the electronic net of ground and air stations, those already guard
northern and eastern approaches to the continent, westward to the mid-Pacific. 

NAVY'S VLF STATION The world's most powerful and effective Very Low Frequency 
VLF} radio station will be operating in Washington County, Maine, by 1961 . The 
~avy uses VLF stations for shore-to- ship broadcasts, operating at around 15 to 20 
kcs . The Maine transmitter may be rated as high as 2000 kw . A special antenna 
~ill be used for this installation which will be a cross between the new German 

YP9 and Annapolis VLF • 

. S. TO LEASE SHIPS AND LANDING CRAFT TO CANADA According to the terms of a recent 
U.S.-Canadian Agreement , six ships of the Navy-operated Military Sea Transporta
tion Service and twelve Army landing craft will remain in the North for ultimate 
leasing to Canada at the conclusion of the 1957 DEW line resupplying operations in 
tne Arct ic this summer . Thereafter, Canada's Northern Transportation Company, which 
now services u. s. electronic defense installations in the Mackenzie River area, 
will operate the ships in future seaborne resupply of the western Canadian sector 
of the DEW line. 

SIGNAL SCHOOL ADDS THREE NEW COURSES The constantly expanding age of electronics 
has necessitated the addition of three new enlisted courses at the U.S . Army Signal 
School , Fort Monmouth, New Jersey. The courses are: Radio Wave Propagation Spe
cialist. Ground Control Approach Equipment Repair, and Fixed Electronic Crypto
graphic Equipment Repair . 

CONTRACT AWARDS : ARMY: Lewyt Manufacturing Corp., radio sets for combat vehicles, 
S4,2l0,468 ; Gilfillan Brothers, Co ., engineering services for guided missile devel
opment, $1 ,056,345; Hazeltine Corp., radio beacons, $216,529; North Electric Co . , 
switchboard equipment, $152, 187; Western Electric Co. , Inc . , research and develop
ment on NIKE- ZEUS, $1,886,740; Stewart- Warner Corp., receiver transmitters, Sl, -
483,311; Bomac Laboratories, Inc., magnetrons, $194,103 . NAVY: Westinghouse Elec
tric Corp ., development and delivery of launching system for POLARIS, $10,000,000; 
Remington Rand, Division of Sperry Rand Corp. , UNIVAC- LARC, $3,500,000; Raytheon 
Manufacturing Co . , Sonar training equipment, $1,580,056; Collins Radio Co ., r adio 
equipment, Sl, 516,343; Ampex Corp., magnetic tape recorders, $104 ,685 . AIR FORCE : 
General Electric Co., development work on nose cone for ATLAS and THOR, $158,000, -
000; Sperry Gyroscope Co . , Division of Sperry Rand Corp., flight equipment for high
performance conditions, $1,298 , 518; Hoffman Laboratories, Inc . , simulators and 
beacons, $1, 056,000; Weston Electrical Instrument Corp., Instrument Landing System 
cross pointers, $1,212,586; Bendix Radio Division, Bendix Aviation Corp ., develop
ment of radar set for air traffic control, $2, 223 , 751; Avco Manufacturing Corp., 
TITAN nose cone development, $111,308,359 . CAA: Stromberg-Carlson, a Division of 
General Dynamics Corp . , 263 sets of tactical air navigation (TACAN) test monitor 
~d control equipment, $10 ,000,000 ; Teletype Corp. , teletypewriters, $3,688 , 680. 
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ARMY TESTS EQUIPMENT Heavy testing of the Army• s ever-increasing electronic equip- ~ 
ment used in its communications systems, missiles, and others began July 1. The 
program includes eight major field and command exercises. The largest exercise, 
•cult Stream,• will last tor 20 days in April 1958, at Fort Polk, La., in which 
some 26 , 000 troops will participate with training in the use of the ground-to-air 
guided missile, NIKE-HERCULES . 

GENERAL ~UESADA SUCCEEDS CURTIS AS AIR ADVISER Replacing The Honorable Edward P. 
Curtis, Lt. Gen. Elwood R. Quesada (USAF, Ret.) has been named special assistant to 
the President for aviation facilities planning. General Quesada, youngest retired 
Air Force general, is vice president of Lockheed's missile systems division. 

FAR EAST FLU VIRUS The Depar tment of Defense has issued policy guidance tor mili
tary to be vaccinated as soon as possible with a special single- strain vaccine to 
combat a previously unidentified virus wh i ch has caused an outbreak of influenza in 
the Far East . Dr. Frank B. Berry, Assistant Secretary of Defense (Health and 
Medical), said that the vaccine also will be made available to civilian emJ>loyees 
and military dependents on a voluntary basis at overseas stations . 

ARMY CONSERVES TIME FOR ENGINEERS How to make the limited number ot engineers go 
further is the object ot a new plan being tested by the Army. The idea may also 
work in industry. Business administration graduates with littl e or no technical 
training are being hired tor under $4 , 000 a year to tree engineers from routine 
jobs. The assistants keep records, handle procurement, review publications, etc. 
This system is expected to conser ve up to 50% of the engineers' time. 

LOOKING FOR A QUICK $100 IN CASH? The READER'S DIGEST is inviting members of the 
Army to submit contributions tor its well-known •Humor in Uniform• department. 
Contributions must be true, unpublished anecdotes based on service experience. They 
should be typewritten , double spaced, and not more than 300 words long. Contribu
tions cannot be acknowledged or returned. Army AFCEA personnel should mail their 
anecdotes to Chief, Magazine and Book Branch, Office Chief of Information, Depart- I. 

ment of the Army, Washington 25 , D.C. , ATTENTION: Humor in Uniform Editor, READER'S 
DIGEST. 

- INDUSTRY -

EUROPEAN PRIVATELY OWNED RESEARCH REACTOR Europe's first privately oYned and 
operated nuclear research reactor will be designed and built by AJl.F Atomics, a 
division of American Machine & Foundry Company. SORIN (Societa Ricerche Impianti 
Nucleari), jointly owned by the Italian industrial groups. Fiat and Montecatini, 
awarded the contract for the one megawatt pool-type reactor. The reactor will be 
used for nuclear resear ch and development, production of radio isotopes, and train· 
ing of personnel. 

N. B.C. DONATES TV ENTERTAINMENT TO DEFENSE DEPARTMENT More than 450 hours of new 
programming for use on the 23 Armed Forces television stations at U.S. outposts 
abroad has been donated to the Department ot Defense by the National Broadcasting 
Company. This is the largest single bloc of programs ever made available by any 
network or other program source for the entertainment of U.S. servicemen around 
the world. A salute to N.B.C. tor their moral e boost tor our servicemen! 

IGY AND TBE ELECTRONICS INDUSTRY The el ectronics industry has done an outstanding 
job in providing electronic equi pment for use during the International Geophysical 
Year which began July 1. On the ~onetary line, educated guesses approximated that 
about 20 to 25 per cent ot the $30 million spent thus far on the project went for 
electronics in some form , which would total about $7 million being divided by elec· 
tronic firms furnishing the equipment. 

ELECTRONIC STENOGRAPHER FOR •LARc• Stromberg-Carlson, a Division of General Dy
namics Corporation , has contracted to provide a 24 hour a day •electronic stenog
rapher• to work with an advanced electronic computer created by Remington Rand 
Univac, a Division of Sperry Rand Corporation. The computer is designated the LARC 
(Livermore Automatic Research Computer). The •stenographer• will be a CHARACTRON 
computer readout, being able to display and record on film split-second •thoughts• 
of the LARC co~puter at the rate of 15,000 characters per second, amounting to 
180,000 words a minute-50 per cent faster than any computer readout previously 
built by the company. 
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TV HELPS 'rwt.~DER In watching structural spotwelding on the underside of large 
alWDlnUJn ~ane~s of the KC- 135 jet tanker- transport skins, a closed- circuit tele
vision has rep1aced the human eye at Ryan Aeronautical Company, San Diego, Calif. 
A small General Precision Laboratory TV camera stares untiringly at the condition 
of both top and bottom welds wi th electronic accuracy and clarity and transmits a 
magnified report via coaxial cable to a 17• monitor screen at the side of the 
welder . 

A FIRST IN GEORGIA The nation's first state-sponsored educational closed-circuit 
television system will be installed this summer by the Radio Corporation of America 
for the Georgia Department of Education in The Conley Hills Elementary School, 
Fulton County. The RCA educational TV system will serve primarily as a •laboratory• 
installation for Georgia educators who are studying the practicability of state
wide teaching-by-television. 

-GENERAL -

STOCK TICKER NOW SERVES ALL 48 STATES With the addition of Wyoming in June, New 
York Stock Exchange quotations began reaching ticker subscribers in all 48 states 
for the first time. This 20,000 mile ticker network flashes quotations from the 
New York Stec~ Exchange to 2564 stock tickers in 457 cities and towns in the United 
States, Canada and Cuba . 

AERIAL COLOR PHOTOS REVEAL MINERALS Aerial color photography is now being used to 
make high-altitude portraits of mountainous and jungle regions in South America 
according to Hycon Aerial Surveys, Inc . Bird's eye pictures of earth structure in 
remote mountainous regions are giving geologists direct clues to mineral deposits 
wh i ch would have taken years to find on foot. Map- makers are also aided in the 
tedious task of mapping the earth's surface accurately in various regions of the 
United States as well as South America. 

TV TRAINS IN ENGLAND After two years of experimenting, the British Railways have 
arrived with the first journey of a permanently installed TV train. Programs were 
transmitted to the train-turned-TV-studio through a 10 h.p. diesel generator in 
an adjoining car which generated 6 KW A.C. (250 volts) for all sound and vision. 
The train must be traveling at about 60 m. p.h. for a true TV picture on wheels. 

SORTING MAIL AUTOMATICALLY An electronic mail sorting system is under development 
~the Canadian Post Office in Ottawa. Operators in special reading stations 
convert the address into a special code sui table for electronic handling, mark 
the code on the envelope with a special keyboard, and the remaining operations are 
completed automatically by high-speed electronic sorting equipment . 

SLIDE RULE FOR SIGHTLESS STUDENT A uniquely designed slide rule has been pre
sented as a gift for a blind engineering student by Keuffel & Esser Company, New 
Jersey instrument manufacturer. This unusual i nstrument employs tactile symbols 
in the form of raised brads systematically arranged and hammered into a 20-inch 
regular log duplex decitrig slide rule. It enables the user to handle the more 
complicated mathematics needed in electrical engineering. 

THE MARKET AND NAMES FOR ELECTRONIC BRAINS According to National Securities and 
Research Corporation, the potential ma~ket for electronic computers is well over 
$5 billion and may prove to be closer to $10 billion, per annum. Foreign companies 
join the electronic brains industry listing with such names as: •Bark• and •aesk, • 
Sweden: •G- 1,• •G-3• and •Intormatik,• Germany; •Mark II• and •Mark III,• Japan; 
•Gamma,• France; •Ural,• Russia; •Leo,• •Pegasus• and •Mercury,• Britain; •Petra• 
and •zebra,• Holland. 

WESCON The 1957 Western Electronic Show and Convention will be held in the San 
1rancisco Cow Palace August 20-23, and will include 765 exhibit booths, 225 tech
nical papers at 48 ·sessions. Maj. Gen. Bernard A. Schriever, Commanding General 
of the Air Force Ballistic Missile Division of the Air Research and Development 
Command, •ill be the principal speaker at the all-industry luncheon on August 23. 
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Mechanlcal Assembly 

High q11ality MECHANICAL JsEMBLIES are Jhippea 
Jo satiJfied (flJ/omerJ every day tom Day1trom I 11J/rumen/, 

The close tolerance work of our maf ne shop is transferred to mechanical 

assembly. In our modern 350,00f sq. ft. plant we can handle a wide 

range of precision mechanical alfemblies on a production-line basis. 

l et Daystrom l nstrument :is- / 
sist you in meeting your me- / 
chanic1I produtt needs. OJc 
of our sales engineers · 
re.1dy to discuss our qualifi • 
lions with you. W rite us, ,nd 
~e will c11l .tt your con}'c·n· 
1ence. 

I 
I 

I 

I 
I 

I 

I 

Visit Our Booth No. 315 At Wescon-Aug. 20-23 

LETTERS to the Editor 

DEAR SIR: 
In regard to the article on .. Value 

Engineering" which appeared in the 
June issue of SIGl'AL, "·e recently re
ceived the following letter from tbe 
Renegotiation Board (add res..~ tCI 
RAdm. R. L. Swart, USN, Vice Chief 
of Naval Material), which expres~ it, 
policy on the treatment of value eogi· 
neering incentive earnings. It i~ our 
opinion that the policy will result in 
equitable treatment if the contractN 
properly documents his value enginetr· 
ing earnings to the Renegotiation 
Board. 

Sincerely yours, 
J.M. WATERS 
Director of Value 

Engineering 
Bureau of Ships 
Department of the .1\"ar:i 

DEAR ADMIRAL SWART: 
... The Board is pleased to be in· 

formed of this important development 
in your procurement techniques and 
of its modus operandi. While I think 
it is obvious that the Board cannot com
mit itself in advance to the specifir 
treatment to be given in any individual 
case (since in overall renegotiation 
many factors prescribed by the rene
gotiation statute must be considered l. 
we nevertheless recommend the sp«ifir 
action suggested below. 

We suggest that the Navy ask ir; 
contractors having contracts of this type 
to inform us of that fact in reoegoria· 
tion proceedings, and to be prepared to 
describe and document their value en· 
gineering accomplishments thereunder. 
This will enable us to explore the mat· 
ter fully in each individual case, ob
taining from the Navy pertinent fart;; 
and opinions through the performanre 
reporting procedures already estab
lished between our agencies. 

Having developed the facts io earh 
case, all due consideration will be given 
thereto under the statutory factors in 
the determination of the case. As you 
know, the factors in the law are quite 
comprehensive and enable the Board t<• 
give suitable recognition to any achieve
ments of this type on the part of de
fense contractors. 

DEAR SIR: 

Sincerely yours, 
THOMAS CoccESHALL 
Chairman 
Th.e RenegotiatWn Board 

We are all very ple.ased with the 
generous play you gave our story on 
"The Trend of Facsimile in Milita!"l· 
Communications" in the July issue ~! 
SIGNAL. Thank you for giving us thr 
opportunity to present it. 

Sincerely your~ 
A.G. COOLEY 
Exec. Vice Pres. 
Times Facsimile Corp. 
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RELIABILITY 

ASSURANCE 

SIGNAL, AUGUST, 1957 

The operating rcliabilit} of White Alice. largest tropo scatter 
SHtem yet conceived. 1s of the utmost importance. REL. wh1.:h 
developed and manufactured all sc.itter rJdio equipment for White 
Alice. has also devised the easily movable test bar (lef t) 

This bay permits system le\cl settings to be made. measures system 
frequency response. and enables noise loading tesb which measure 
system intermodul:rnon of two or more stations. It also makes 
possible precise measurement of carrier frequency while rhe 
transmitter is in service. The ancorporated monitor converter 
(1tbove) provides a loop between a station's spare tr:insmittcr and 
spare receiver for all of the above tests. 

In addition. any panel from transmitter exciters or rcccwers can be 
instantlv inserted in RE L's unique test bench. pictured in a 
previous advemscmcnt. for complete meosurcmcnt and testing. 

The skills .:ind experience which achieved these soluc1ons ore also 
a\a1lablc for your specialized radio problem. 

Radio Engineering Laboratories Inc. 
36-40 37th St • Long Island City 1, NY 

STillwell 6-2100 ·Teletype NY 4-2816 

Co"Od•o• '"P ••"'Oft•• Al1(A'N & SO'EI CO• 38~ IANI( Sl •On AWA 
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AFCEA Group Memhers 
Communic.tion9-Electronic9-Photo1raphy 

f.irt..,/ ltelo..., ore tlte firrru wlto ore group lftelftlte11 of the Anrie4 Iott:•• Colftlftunkotio111 and flectnMic• A11ociotion. Ir .. 
-lftltertliip they indicate their HOdineu lor tlteit t#tore in Industry'• port in notional ffC"fltity. loch fir"' tt0lftinoftt ...,_, o 
ib Irey employH1 or official• for i11dividu11I metnltet1hip in AICEA, thu• forming a group of tlte higlterf traine4 ,...,, in tlte • 
tronic• artd pltotogropltic lie/dr, 11vail11ble for 11dvice and a1rirf11nce to tlte arl'IHH/ Hnk•• on rererrrclt, developtnent, -llllfod. 

Adml:ral Corp. 
Ai.rttaft Radio Corp. 
Allied Control Co., Inc. 
Ulied Radio Corp. 
American Cable & Radio Corp. 
Amcrlean Electronic Labon.toric1, Inc. 
American Jmthatc of Electrical 

Ea1lneen 
American Machine & Fo11ndry Co. 
American Radio Relay Lcape 
Amelie.an Telephone &: Tclqraph Co. 
Amelie.an Telephone &: Telcsraph Co., 

Loa1 Uaee Dept. 
Ampex Corp, 
Amphenol Elcctroni~ Corp. 
Anaconda Witt & Cable Co. 
A. R. F. Procf11c1.1, lac. 
Arnold Ensfnccrin1 Co. 
Atla1 Preeblon Producll Co. 
Automatic Electric Co. 
Automatic Electric Sales Corp. 
Aatom•tlc Tele.phone &: Electric Co., 

Ltd. 
Barker &: WlWameoa, Inc. 
Ba1TY Controle, he. 
Bell & Go111ctt Co. 
Bell Telephone Company of Pa. 
Bell Telephone Laboretories, lac. 
Bendix Radio Divielon, Bendix Avl•· 

tJoR Corp. 
Blauba.rn EleetroaJc Corp. 
Bliley Eltttric Co. 
Bomac Laboratorlc11, Jae. 
Brit.Uh Tbomeon-Rou.aton Co., Ltd. 
Brano-New York lnd1utrice Corp. 
Bnnoqb.1 Corp. 
Call!ornla Water & Telephone Co. 
Cambrid~c Thermionic Corp. 
Capitol Radio Ensincerins lnatltutc, 

Inc. 
C.rollaa Telephone &: Telcpaph Co. 
Central Technical fJl.!Jtitute 
Chesapeake & Potomac Tel, Co. 
Cincinnati & Suburban Bell TeL Co. 
CoUina Radio Co. 
Coh:unbia Broadcaatin1 Syatcm, lac. 
Compaple Fraacalae Thomson· 

Bouton 
Contrnc~ ltallana 
Convalr, DIYialon of General D,namlca 

Corp. 
Cook Electric Co. 
Copperweld Stccl Co. 
ComeU.DubUicr Electric f.nrp. 
Cral1 S:ntema, Inc. 
Croalcy DM1lon-Avco Ml•· Corp. 
Dana, P. A., lac. 
Dealpcn for Industry, Inc. 
DeVry Technical Institute 
Diamond State Telephone Co. 
Dictaphone Corp. 
DuKane Corp. 
UaMont, Allen B., IAboratorica. Inc. 
Eastman Kodak Co. 
Elech'Onlc A111oclates, Inc. 
Electronic Commnnicati.ons, Jnc. 
Elgin Mctalformcn Corp. 
Falrchlld Camera & liutrumeat Corp. 
Farn1worth Electronlea Co. 
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Federal TelccommaalcatJon 
Laboratoriee 

Federal Telephone & Radio Co. 
General AaJUnc &: Fiha Corp. 

infl., procurem.nt, and opetofion. 

Genera.I Cable Corp. 
General Commua.lcatiom Co. 
General Electric Co. 
Genenl Telephone Corp. 
Gi161Jan Bro1., Co. 
Globe Wlreleea, Ltd. 
Gny Manufacturin1 Co. 
HaU.more Electronlct Co. 
Haller, Raymond and Brown, Inc. 
HaWcnftcn Co., The 
Halold Co. 
Bucltlne Elcctronlca Diviaion, 

Hucltlnc Corp. 
Hclncmanu Electric Co. 
Rcrealee Motor Corp. 
Hltcmp Wires, Joe. 
Roft'man Laboratorice, Jnc. 
Ro•aa Laboratorle1, Inc. 
Hoover Electroalca Co. 
Hopkin• En1lnecrins Co. 
Hqhea Alrcwt Co. 
Hycon Eutena, Inc. 
Illlnob Bell Telephone Co. 
Indiana Bell Telephone Co. 
Indiana Steel & Wire Co. 
lnetJtnte of Radio Ea1lacen 
International Baainc11 Machlne11 
lntern•doaaJ Re1lataacc Co. 
lnternadoael Telephone & Tclep-aph 

Corp. 
J•eolMcn Man11facturin1 Co. 
fanaky &: Bailey, Jnc. 
Kelloc1 Swhchboard & SupplY Co. 
Kin Tel 
Klein1chmidt Laboratorlce, Inc. 
KofJcd Korda, Inc. 
Lanedalc Tube Co., Dlruioa of Phlleo 

Corp. 
Leich Sales Corp. 
Lenkurt Electric Co. 
Lens Electric Manufacturins Co. 
Lewyt Maaufacturin1 Corp. 
LibnHcopc, Inc. ~ 
Loral Elcctroaica Corp, 
Machlctt Labol"atorice, Inc. 
Mapuox Co. 
Maida Development Co, 
Mallory, P. R., & Co., Inc. 
Matcl'.'lcl Telcphonlqnc Co. 
Mlchi•an Bell Telephone Co. 
Montcomery Co., The 
Motorola, Inc. 
Mountain Statee Telephone &: Tele-

p-apb Co. 
Mallard Ltd. 
Muter Co. 
Mycalex Corporation of Amcriea 
National Co., lnc. 
Neleon Technical Enterprlaee 
Nema-Clarkc, lac. 
New En1laad Tel. & Tel. Co. 
New Jcncy Bell Telephone Co. 
New York Telephone Co. 
North Electric Co, 
Northwcatem Bell Telephone Co. 
Oak Manufacturin1 Co. 
Ohio Bell Telephone Co. 
O'Kcefe & Merritt Co. 
Olli Elevator Co., Electronic Dlvl1ion 
Pacific Mercury TeleYlelon Mf1. Corp. 
Paelfie Telephone &: Telesrapb Co. 
Packard-Bell Co. 

Pase Commua.icationa Ellsin-. hr. 
Phelp• Dod,c Copper Proclaetl <Mp. 
Philco Corp. 
Photop-aphlc Society of Anterics 
PleHCY Co., Ltd. 
Prodclla Inc. 
Production Rcecareh Corp. 
Radian Corp. 
R.dio Condemer Co. 
Radio Corporation of America 
Radio Corporation of America. 

Defeaae Electronic Prodacta 
RCA Great Britain, Ltd. 
Radio Eugiacerln1 1.ahonitoriet, I•. 
Ramo-Wooldrid1e Corp. 
Raytheon Manulactarins Co. 
Red Bank Dlvlalon, 

Bendix Aviation Corp. 
Reeve• lnltralllcat Corp. 
Rcmlnston Rand, DMaioa of Spe111 

Rand Corp. 
Hemler Co., Ltd. 
Rocke Iatcm•tloaal Corp. 
Saxouhlll'S Ceramica 
Society or Motion Picture &: Tclerili•.o 

Ensfaeen 
Sonotone Corp. 
SoundScriber Corp. 
Southern Bell Telephone &: Telqnr* 

Co. 
Sooth.cm New En1land Telephone Co. 
Sonthwcatem Bell Telephone Co. 
Sperry Grroeeope Co., Division of 

Sperry Rand Corp. 
S'pralJUC Electric Co. 
Staekpole Carbon Co. 
Standard Telephone & Cables, LIL 
Stanford Rcecareh ln1titate 
Stelma, lac. 
Stewart-Warner Corp. 
Strombcr1·Carleon Co., DlYiaion of 

General J)ynamiu Corp. 
Sarprenant Mr1. Co. 
~l'Vania Electric Products, Inc. 
T echnlcal Materiel Corp., TJae 
Tcle-Dyaamiu, Inc. 
T clcphonica Corp. 
Teletype Corp. 
Teneollte lnealated Wire Co., Joe. 
Tcxa1 Instruments, lnc. 
Times Facsimile Corp. 
T.M.C. (Canad•) Ltd. 
Trad Electronics Corp. 
Tran1itron Electronic Corp. 
Triad Transformer Corp. 
Tun•·Sol Electric, Inc. 
United Telephone Co. 
United Transformer Co. 
Waterman Produete Co., lac. 
Wcheter-Cbicaao Corp., Gonnimrmr 

Dhlaion 
Wen Coast Telephone Co. 
W e•tern Electric Co., lac. 
Wcelem Union Teie•raph Co. 
We11tin1hou@.e Electric Corp. 
Weston Electric.al lnstns_inent Corp. 
Wheelock Signal•, Inc. 
Wickes En1lneerin• &: Con.strocdoD Co. 
Wllc4.x Electric Co., Inc. 
Willard Stor••c Battery Div., 

Electric S1ora1e Battery Co. 
Wisconsin Telephone Co. 
Wolleuak Optical Co. 
Zenith Radio Corp. 
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PRO~l~- on the assembly line! 

''PIG-TAILOR".~ 
For PREPARATION of axial lead components 

1'PIG-TAILORING" 
• • • a rnolutionary new mechanical process for higher 

roduction at lower costs. Fastest PREPARATION and ASSEMBLY 
f Resistors, Capacitors, Diodes and all other axial lead 
tmponents for TERMINAL BOARDS, PRINTED CIRCUITS and 
UHIATURIZED ASSEMBLIES. 

The " PIG-TAILOR" plus " SPIN-PIN"-occurotely 

ME ASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 

and shopes-3 minute set-up-No accessories

Foot operoted-1 hour training time. 

PIG-TAILORING provides: 

I , Uniform component position. 

2 Uniform marking exposure 
3 Moniolurizotion spacing control 
4. "S" leads for terminals. 
5. " U" leads for printed circuits. 
6 Individual cut and bend lengths. 
7. Better time ' rote analysis. 
8. Ooser cost control. 

PIG-TAILORING eliminates: 

l D1ogonol cullersl 
2 . long nose pl1ersl 
3 Opera tor 1udgmentl 
4 90"/. opcrolor training timel 
5 Broken componenhl 
6 . Broken leodsl 
7. Short circuits from clippingsl 

FOR 
ASSEMBLY 

8. 659/. chassis hondlingl 
9. bcessive lead tautness! 

10. Hophozard ouembly methods I 
9. Invaluable labor saving. 

10. Immediate cost recovery. 
"SPIN PIN"* Close·up views of "SPIN-PIN" 

• T . .. . illustrate fast assembly of 
tailored-lead wire to terminal. 

• PA19fT 
f&u>ING Write for illustrated, d~criptive text on ~'PIG·T A/LORING,, to Dept. S-BP 

BRUNO-NEW YORK INDUSTRIES CORPORATION 
I DESIGNE RS ANO MANUFACTURERS OF Elf C TR ONIC fOUIPMfNT 

460 WEST l4th STREET • NEW YORK 1 , N . Y . 
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AFCEA CHAPTERS-National Director of Chapters: Maj. Cen. Al11in L.. Pachynslci, USAF 
REGIONAL VICE PRESIDENTS 

R..,1011 A; 
11.,1o11 I: 

Henry R. Beng, N. Y. Tit. Co., 140 West St .. New York-, N. Y. H- E11.le11d Stater, N- Yotlc, H- J,,,_,. 
George C. R111hl, Jr., 2118 St. Peul St., Baltimore, Md. O.lewore, Dlstriet el ColetmlNo, ICMtetclry, M.'11a'11ll, OW., 
Pe1111,,lv1111io, West Vl"fl11HI otttl Vi"fl11ie. 

11..,1o11 C: 

... ,.,. D: 
• .,,.,. I: 

Relph S. Grist, So. Bell TlT Co., Atlente, 61. s-tltNlf•11 Stcrtn .,_,, Atl.11tk e11d Getll ~m ,..., H.U 
Coroll110 to Loul•no lncludl,.. TMH•'"· 
Col. Georg• L. Rlchon, Hq. Fourtli Army, Fort Sem Houston.'Tex. H- Mexlce, Te11111, Okie._, Attc•,.•t.. 
John R. Howlend, D191 Telrtlsion Div., Thompson Products, Inc., W. Iott. St., Michig1n City, Ind. MkW.-w, lltl#.._, 
llllrtel1, Wllco1ul11, Mi1111e.ot11, lf/lflf11, M1 .. oe11I, 1(.,.,.,, HffN1lro, Nortlt O.lroe., s-tlt O.lrotlr, W,_.,, 
Colored•. . .,,,.,. •: Col. Uoyd C. P1non1, 1107 16th Ave., Sen Fr•ncisco, C.lif. Mse1111, Ue.lt, H..,-4o, C11/ilomlo, 1'e ... o...,,.., 
Monto110 and Wc11ltl11fton. 

CHAPTERS: PRESIDENTS AND SECRETARIES 
ARIZONA: p,.,_ - Arthur Mudg•ff, Fort 

Huechuce. Sec.-lt. Col. Clerence 0. 
Coburn, P.O. Box 2813, Fort Huechuce. 

ATLANTA: Pm.- Lt. Col. Donald L 
Ad•m•, Hqs. Third Arrny, Fort McPh•"°"· 
Ge. Sec.-Albert J. C.rt.y. Soutfi•m 
Bell TlT Co., SI Ivy Street, N.E. 

A.UGUSTA-FOltT GORDON: Pr•s.-Col. 
Bruton E. Sm1R, 9600 TU Si9Tr11gCmd, 
Fort Gordon. Sec.-lt. Col. Williem 0. 
Beul1y, Hqs. TSESS, Fort Gordon. 

IALTIMORI: Pr11.-H1nry B. Yubrough, 
B•ndix Redio, E. Joppa Rd., To..,.on, Md. 
Sec.-Tr.vor H. Clerk, Westinghouse Elec
tric Corp., Air Arm Div., Fri•ndship lnt'I. 
Airport. 

llOSTON: Prea, - Col. Murrey D. H.,,;,, 
PMST, North .. stern Unive,.ity, Boston. 
Sec.-Louis J. Dunhem, Jr., Franklin THlt
nlcel lnltihlte, 41 ler\:eley St., Bolton, 
Min. 

CfHTllAL 1LOalOA: p,.1.-Willerd L 
Moor, 3002 Feir Oeb, Timpe. Sec.
Ruuell R. Rendell, 22 Guden Drive, Apt. 
7. McDifl AFB. 

CHICAGO: Pr11.-H1nr-; J. McDoneld, Kel
logg Switchbo•rd I Supply Co., 6650 S. 
Clc:1ro An., Chicego 31. S.c.-Jem11 F. 
Weldon, SigC Supply Agency; 615 W. 
Ven Burin St. 

OA'ITOH-WltlGHT: Pres.-Col. S. A. 
Mund1!1, ARDC, Wright-Petterson AFB, 
Ohio. Sec.-Jeck G. And•rson, Hoffm1n 
leboretories, Inc., 2600 Fu Hills Bldg~ 
Deyton. 

OECA TUii: Pr11.-M1j. Robert M. Burns, 
402 E. Preiri1, Decetur, Ill. S.C.-Cept. 
Welter l . Beddin9fleld, Decetur Sign1I 
Depot, D•c•tur. 

FOllT MONMOUTH: Pre1.--Col. Robert B. 
Tomlinson, 4 Run•I An., Ft. Monmouth. 
Sec:.-Herry C . Ron, Box 249, Hillside 
Rd., Atl1niic Highlends, N. J. 

FRANIC1URT: Pr ... - Geor91 A. SpHr, 
Engr. Sec., FSA, APO 757, New York. Sec. 
-Lt. Herry A. Ch1lekien, 7n2 Svc. Co., 
APO 757, Ne"' York. 

GULF COAST: Pre1. - Ancil Z. Anen .. 11, 

1350 Perk Court So., Biloxi, Miu. Sec.
Joaeph A. O'Conn1ll, Southern Bell T&T 
Co., Gulfport, Miu. 

GREATER DETROIT: Prn--Col. James I. 
Venderhoof. Hq 30th Air Div., EADF, 
ADC, Willo"' Run AF Ste., t.Aich. 
Sec.--J. R. Sexton, Michig1n Bell T1l1-
phon• So., 305 Michigan Ave, 

HAWAII: Pru.-Col. Wayne l. O'Hern, 
Hq. PACAF, APO 953. S. F. Sec:.-CWO 
Joseph B. Milligan, Hq. !Sloth AACS 
Group, APO 915, S. F. 

KANSAS CITY: Pres.-Lt. Col. G. D. 
Memn, USAF ( Ret.), 6211 W. 55th St., 
Mission, Kana. Sec:.-Muwell H. Tyrrell, 
Southwestern Bell Tel. Co., 6500 Trooat, 
Kansu City, Mo. 

ICEFLAVIK: Pres.-Mai. John D. lynch, 
197 11! AA.CS Sqdn., APO 81, New York. 
~.. • · 11. Donald P. Hall , 1971st AACS 

'!I. New York. 

ICOUAH: l'rlf.-Col. Welt., E. Loh. SlgC, ltOCJC'I MOUHTAJH: "9s~Y'OA E. 1\.a. 
Stfi AF!fty, APO 301, S. F. Sec...-W111dell dy, Mo1111t1in Stet.a Tel. Co., 17 N. Webef, 
B. C.""1n, Hqs. ICMA&, l202d AU, APO Color1do Spl'lng•, Colo. S9C......C.pt. 
102, S. F. Fr1ncl1 D. Teppin, U~ Hq. ADC. bf 

AFB, Colo. 
LEXINGTON: Pr11.-Mej. 

L11i119t011 Si9n1I D1pot, 
Sec.-Mid.111 E. Keller, 
l1sin gt011. 

It J. Holmes, 
L11ington, Ky. 
309 Hillsboro, 

LOHOON: Pres.-l t. Col. Joh" T. Tyltr, 
Hq. Thfrd AF, APO 125, N. Y. S1c.
C1pt. H. W. Gipple, Hq. Third AF, APO 
125, N. Y. 

LOUISIANA: Pre1.-Cherlu Peanon, Jr., 
Southern Bell Tel. I Tel. Co., 520 S.ronne 
St., New Orf11n1. *.-A. Bruce Hey, 
Southern Bell Tel. I Tel. Co., 520 Baronne 
St., New Or!Hns. 

NAGOYA: PreJ.--Col. St.ve J . &edltr, 
Hq. 5th AF, APO 710, S. F. *.-H. R. 
He~91n, Box 707, Hq. 5th AF. APO 710, 
S, F. 

HEW 'IOlllC: Pres. - Be,.jemin H. Oliver, 
ATIT Co., 195 Broadwey, Ne"' York, N. Y. 
Sec.-Lt. Col. Devid Tell1y, Fed. Tel. I 
Radio Corp., 100 Kingalend ltd., Cllfton, 
N. J. 

HEW YORK UHIVEaSITY: Pr11.-llobert 
A. fi1ch, 2386 D .... idton Ave., New York 
61, N. Y. Sec.-Sheldo" Bro"'"· 517 Beck 
St., New Yor• 55, N. Y • 

HORTH CAROLINA: Prn,..-Lt. Col. Cu9· 
gi• E. Kyx•r, Post SigO, Fort Br•H· Sec. 
-Col. Henry J. Hort, 1st log. Comd., 
Fort Bre99. 

HOllTH TEXAS: Pm.-H. J. Wi111menn, 
Te1H h11trum111h, 6000 Lemmon Ave., 
Delln S.c.-John W. Wllliems, 491] 
Cockrell ~ve., Fort Worth. 

HOlfTHIASTEllN UNIVElfSIT'I: 360 
Huntingto" An., Boston 15, M111. Div. 
A: Pr11.-Wilfr1d J. Picud; S.c.-Thomu 
R, King, Jr. Div. B: Pres.-N .. I W . At· 

linson: S.c.-J•son Broob. 

HOll.THWIST 1LOll./OA: Pres.-Col. ll. 
B. H. Roc~"'•ll, Hq. APGC, Eglin AFB. 
S.c,--Capt. Edmund G. Forkner, Hq. 
APGC, DCS/ M-ME, Eglin AFB 

011.AHGI: Pres.-Fred A. Cullman, lledie
tion, Inc:., 501 Common..,Hlth Ave., Or
lendo, Fie. S1e,..-Mej. Doneld E. Oobbin1, 
Orlendo AFB, A1. 

PARIS: Pres.-Br. Gen. ~•n• W. Moormen, 
U. S. Army Att1~h• Frenc1, APO 230, 
N,Y. Sec-Lt. Col. Cherie• E. Herrison 
Ant. Militery Atteehe, APO 230, N. Y. ' 

PH/LA.DELPHIA.: Pres.-Williem F. Powell, 
Jr .. Bell Tel1phon1 Co., 1835 Arch St .. 
Sec.-Robert G. Swi~. Diemond Stete 
T1lephon1 Co., 121 N. Broed St. 

PHILIPP/HE: Pm.-Col. Orvill1 l•ird, 
Hq. Thirteenth AF, APO 74, S. F. Sec.
Robert C. Young, c:/o Jey Howe, 2720th 
Mointenanc:e Gp., APO 74, S. F. 

PITTSBURGH: Pre1. - George H. Adtr· 
hold. Suonbur9 Ceromica Co., Suon
bur9, Pa. Sec.-H. W. Sheperd, J r., 386 
Arden Road. 

ltOMI: p,.s.-Mej. Willielft B. Iodine, ~
my Sec. MAAG, APO 794, N. Y. Sec.
Joh" E. Colennto, MAAG hwoy. APO 
794, N. Y. 

ROME-UTICA: l'rea.-Allen A. Ku1tm, t... 
Center, N. Y. Sec.-Oerrell S. Kiriloy, '°4 
Floyd Ave., Rome, N. Y. 

SACRAMIHTO: Pres.-lt. Col. a.
M. 6odfrey, Secremento Si9MI Oepcit. 
Sec.-Cept. Robert McMorr-. 951 La 
Sierr• Drive. 

SAH FliHCISCO: Prea. - S. N ... ,._, 
Mecley R.dio, P. 0. Bo• 1241, Pelo Alte. 
Cellf. S.c.-Xerel W. G-s. PecSc 
TIT Co., 140 Ne"' Montgomery St. 

SAH JUAN: Pre1.-Wym1n S. 8ord911, I'. L 
Tel. Co., Boa 4275, S.n Juen, f'. R. Sec.
Albert Crumley, R1dio Corp. of P. R.. 
P. O. Box 10073, C.~~ Heights. I'. R. 

SCOTT-ST. LOUIS: Pres.-COf. Ch1rl. W. 
Gordon, 3310 TTG'l' Cmdr., Scott AFI. II. 
S1c.-All1n L Ei,.nm1yer, P.O. lox 456, 
Trenton, Ill. 

SIATTtl: Pr11.-R1ymoncl J. t.i ... 521 
E. 123rd S.c.-Merrill R. Stit11, 916 W. 
I 22nd. 

SOUTH CAROL/HA: Prea.-Cmclr. H. C. 
Rodin, Bldg. 10, Cherie.ton Nevil SMp
yerd, Cherl1ston. Sec.-f:. L. Devis. Sou~ 
• rn Bell TIT Co., o..,1n Bldg., Coluftlbie. 

SOUTH TEXAS: Pres.-Col. Albert H. s,.;. 
der, 1122 AACS Group, Rendolpli AFI, 
T11. Sec,-.$. J. KHn•, Souttl_. R .. 
IHrch Institute, Bo• 2296, Sett AnfOftio. 

SOUTHERN CALIFOllHIA: f'rn .. - l'"'-r 
R. D1ni1lt, D1niels Engineering, Inc:~ 5144 
Ven Nuys Blvd., Ven Nuy1, C.I. S.C.-Col. 
Frink J. Shennoft, Sr,. Pecific Mercury 1V 
Mfg. Corp., 1345 H1yvenhurst An, 
Sepulved•, Cel. 

SOUTHll«H CONNECTICUT: Pre'- - Ed
..,;,. B. Hurl1y, So. N,.., En9l111d Tel. Co, 
Boa 1562, Ne"' H .... en. Sec.--J. A. Leo
pold, Dict•phon• Corp., 175 Howanl 
Ave., Bridgeport. 

SWITZl/fLAHO: Pr11. - Williem P. U.i. 
Leu R1dio, Geneva: S.c. - Robert V, 
ll"dsey, Intl. Telecommunicetions U11io<I. 
Ge11•v•. 

TINKEll-OKLAHOMA CITY: PrH. - De!.. 
bert F. Crev1n1, Southwestern Bell T.t. 
Co., 405 No. Broedwey, Ok11home City. 
Sec.-Lt. Col. Alb1rt A. Rudd, 1800 AACS 
Wi"g, Tinker AFB, Okie. 

TOKYO: Pret.-J•mH T. Remsey, Hq. 
FEAF ,Box 221, APO 925, S. F. S.C.
Peul W Bec••r, SigO, AFFE-8A Re.,, APO 
343 , S.F. 

W ASHINGTOH: Prea.-L Hernu aobi> 
son, Motorole, Inc., 1145 19th St., H.W. 
Sec.--John R. O'Brie", Hoffmen Llbot.
tories, Inc., 1625 Eye St .. N.W. 
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TO SOLVE THE 

TOUGHES T PROB L EMS 

OF 

GIANT SUPERCARRIERS ••• 

from design to launching in 
far less time ... thanks to IDPS* 
'Integrated Data Processing Sys
tems will save much valuable time 
in creating more effective weapons 
!Ystems with greater striking power 
while conserving precious research 
md engineering manpower. 

. Time is the most priceless factor 
llltheequation of National Defense. 
It must be conserved. Highly com
~lex engineering and administra
~~~-problems must be solved fast. 
uo:cauae of its fantastic speed and 

dependability, IDPS will be called 
upon to solve theee problems-and 
many more-fast and right! 

Tomorrow's giant supercarriers 
are but one example of huge national 
defense projects which will utilize 
amazing digital computers to cut 
engineering time to a fraction. 

Fulfilling the need for faster, 
more reliable and compact large
acale data prooeasing systems, Philco 
is proud to present TRANSAc• S-2000. 

PHILCO~ 
5-2000 COMPUTER 

H•re fl the world's fll'11 oll-tron1btor. 
lorge-scole lntegroted doto proce11lng 
computer .•. yeors ahead in design and 
performance . • • another outstanding 
achl•vement of Philco research and 
engineering. 

At Philco, career opportunitie11 are unlimited 
in computer, electronic and mechanical 
engineering. Look ahead . .• and you'll 
chooee Philco. 
0 "TRANSAC''-Trodunorll of Philco Corporo1io11 

for Tran1Ulor Automatic Compuflt!T 

PHILCO Government & Industrial Division 
Philadelphia 44, Pennsylvania 
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-----
Chapter News 

Kansas City 
About ninety members and ~u. 

journeyed from Kansas City to f 
Leavenworth, there to be joinrd 
about fifteen officers, for tbe .\ 
meeting. The host, as well a;. 

speaker of the evening, was Lt 
John Clapper of the Command 
General Staff College. 

Upon arrival, the group witnt»,..J 1 

display of television and elt'ftro~ic 
equipment currently in use by th( ~ir· 
nal Corps. 

Following dinner at the Ofliw: 

Adan1a-Pre1ident elect Lt. Col. Donald L. Adami (left) and CharlH M. Eberhart, retiring 
president of the chapter, greet U. Col. John I/. Fill, Chief of the Electronics Branch, Army 

S.llistic MiHile Agency, who wu guest 1puker at the May meeting. 

Club, Colonel Oapper gave a hri'1 
resume of the history and purpo:'o' ol 
the Command and General Staff C·~ 
lege. He then spoke on the subj«! ni 
"Signal Communications io ;\ tvm« 
Warfare." 

Atlanta 
Lt. Col. John V. Fill, Chief of the 

Electronic!! Branch of the Army Bal
listic Missile Agency, Huntsville. Ala
bama. spoke on .. The Army Missile 
Program," at the chapter's .\1ay meet· 
ing. 

During the business session, new offi. 
cers were elected as follows: president 
- LI. Col. Donald L. Adam!<, Third 
Army Signal Section. Fort McPherson: 
vice presidents - Arthur E. Arnold, 
Western Union Telegraph Company; 
Robert J. Smith, Atlanta General De
oot and Elmo F. Stewart, Georgia 
Institute of Technology. 

Au1usta--Fort Cordon 
Col. David P. Gibbs, new commander 

of the U. S. Army Signal Training 
Center, was introduced to the chapter 
at Its June 20th meeting by Col. Brax
ton E. Small, chapter presidenL 

Principal speaker of the evening was 
1st Lt. Richard M. Dumont, program 
director of the U. S. Army's Southeast· 
ern Signal School's television branch. 
His topic was "Commercial Television." 

Cull Coast 
At the July business meeting, Presi

dent Ancil Arseneau reported on the 
events of the national convention at 
which he had represented the chapter, 
and plans were made for increasing 
membership and providing interesting 
programs during the coming year. 

Roy L. Hipple was appointed to fill 
the vacancy in the position of chapter 
treasurer. 

The chapter also reviewed its expe
rience in stimulating interest in elec
tronics among local high school !!tu. 
dents during the past year and various 
recommendations were made to imple-
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ment this program in the next school 
term. 

Hawaii 
Feature of a recent meeting was a 

boat tour of Pearl Harbor arranged by 
the Navy members of the chapter. Spe
cial guests at the luncheon which fol
lowed at the Commissioned Officers' 
Mess were introduced by Col. Glenn 
Meader. chapter president, as follows: 
Brig. Gen. Herbert L. Scofield. Com
manding General, USA Base Command, 
and Brig. Gen. Don Graul. Commander 
of the 1808 AACS Wing. 

At the annual elec tions, Col. Wayne 
L. O'Hern, USAF, was chosen to head 
the chapter during the coming year. 
The other new officers are: vice presi· 
dents-Capt. Frank A. Dingfelder. 
USN; Julian Lamboley. USARPAC: 
secretary - CWO Joseph B. Milligan. 
USAF; t reasurer - Mary Evans, Nav. 
ComSta; National Council member
Louis Robello, Hawaiian Telephone 
Company. 

Special guests of the chapter VP.' 

Col. John R. Howland, regional 1P. 
president, and Lt. Col. Colwill ol llt 

Australian Communication Corp~. 

At its May 23rd meeting. ne" olli1cr' 
and directors were elected for thr (Mt· 

ing year. Lt. Col. G. D. Mesen-e. l :'.If 
(Ret.), former president of the ' font· 
gomery (Ala.) Chapter, was cho$t'n 111 

head the chapter. Vice president; arr: 
D. E. Busse. Wilcox Electric Co.; Lt. 
Col. E. N. Jenkins. SigC. Fort Lt-wn· 
worth; J. T. Naylor. United Telt>phonr 
Co.; secretary-treasurer-M. H. Tyrdl 
Southwestern Bell Telephone Co. 

Board of directors: Corneliu> .\-b· 
ley, Southwestern Bell Telephon: C.1.: 

Lt. Col. Z. W. Barnes, Richardt"-Gd>Jur 
AFB; C. L. Buell. Western Union Tel1· 
graph Co.; R. E. Conrath and .\. J. 
Esrey of American Telephone and Tri ... 
graph Co.; J . G. Kreamer, ~nited.Td:· 
phone Co.; W. G. Rider, R1der·Ph1lfk~I 
Studio; J. T . Wallingford, Crn1ul 
Technical Institute; W. R. '\\hreler. 
AT&T Co., and J. V. Wilcox, \rilt\11 

London-British Telecommunications Research, Ltd., wes host to the chapter fOf i+I f<r 
meeting. Above, chepter membe" wit"•" • demon1tretion of telegraph ~i1to~i~~ inuiw..

ment and a regenerative reputer during a tour of the company 1 f,c1l1to" . 
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~\tk C.1>. \•. 
5peaker o\ "'t. ~et'\l\~ ~~'!.'-I;:> 1. John 
Bes\\c, C.\\ie\ 1>\ \\\e ~()mtnun\<::;.ations· 
!Ctronics D\'i\'>h'1. o\ \.\\e Stn.t~gic Air 
n1mand, Omaha, Nebraska, whose 
bject was "The Strategic Air Com
md and Communications-Electronics." 
·lone! Bestic illustrated his talk with 
:tuaJ slides outlining some of the 
nct ions of SAC and stressed the im· 
rtance of communications and elec
mics in this arm o( national defense. 

ind on 
British Telecommunications Research, 
d_ was host to the chapter for a din
r-meeting and tour of its facilities on 
>ril 26th. Arrangements for the event 
·re made by Automatic Telephone & 
ectric Co .. Ltd., group member of the 
:-cEA , and Sir Archibold Gill. Direc
r and General Manager of BTR. 
Of particular interest in the tour and 
:mon s trations were the pilot regulator 
1d amplifier, negative impedance, tele
·aph s tora,ge on magnetic drum. tele
:aph distortion measurement and re
!nerative r epeater. 
V{)\\()wing dinner, Mr. F. P. Morrell. 
SC. M.I.E.E .. presented a short talk 
, the activities of British Telecommu
ications R esearch, Ltd. 
The c hapter's annual meeting was 
,\d ()l\ May 28th at the Columbia 
:lub. and new officers were elected as 
'>llows : president - Lt. Col. John T. 
yler. USAF: vice presidents - Capt. 
L Williams. Jr .. USN; Col. J. A. 
1\'ina\. USAF; Cdr. C. G. Mayer. RCA 
;reat Britain. Ltd.; Maj. C. L. Bachtel. 
JSA: associate vice presidents - Mi
:hael Clark, The Plessey Co .. Ltd.: 
·. ]. Eades. Automatic Telephone & 
~leetric Co., Ltd. ; T. E. Goldup, MuJ. 
ard. Ltd, ; Sir Reginald Payne-GalJ. 
¥ey; treasurer - Maj. Fred E. Stant. 
USAF; associate treasurer- P . D. Can· 
1ing. The Plessey Co .. Ltd.; secretary 
-Capt. H. W. Gipple, USAF; associate 
!('cretary-L. T . Hinton. Standard Tele
phone. & Cables. Ltd. 

Capt. Edward Metzger, chapter presi
dent. gave a detailed report on the an
nual convention which he bad attended 
in Washington in May. At the conclu· 
&ion of the meeting, he was given a 
$landing vote of thanks for his leader
ship during the past year. 

New Yo,lc 
\fcr.nbers of the chapter, their ladies 

and guests enjoyed a most successful 
m~ting at Governor's Island on June 
\2. Htld at the Officers' Club, the eve
ning included cocktails. a buffet supper 
and dancing. This wai: the last chapter 
mCt'ling until September and no busi· 
ness was transacted. 

Among the 225 in attendance was 
Rear Adm. Frederick R. Furth, new 
'.'\ational President of the AFCEA. 

Philadelphia 
Prolessor Francis Davis, Professor of 

P~ysics and Meteorology at Drexel In
$lll.ute, was guest speaker at the chap
ters April meeting and discussed "Me-
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teorological Measurements." Professor 
Davis is well known in the Philadelphia 
area for his broadcasts and telecasts of 
the weather over WFIL and WFIL-TV. 

The meeting was held in the Skyview 
Terrace Dining Room at the Interna
tional Airport, and was 11receded by a 
social hour and dinner. 

Philippine 

Col. Orville Laird, Director of Com
munic<itions, Hq. Th.irteenth Air Force. 
was elected president of the chapter 
at its June 15th meeting. 

The other new officers are: vice presi
dent-Cdr. George Partis, NA VCOMM
FACPHIL; treasurer - Jay Howe. 
2720th Maintenance Group; secretary 
-Robert C. Young, Radio Elec tronics 
Hqs., Inc. 

Pittsbur1h 
The chapter's annual dinner party 

was held at Buffalo In11. South Park, 
on June 6th. The entertainment fea
tured a special program of 3-dimen
sional music by Earl LaFean, chapter 
member. 

Recently elected officers were intro
duced as follows: president - George 
H. Aderhold, Saxonburg Ceramics Co.; 
vice presidents - H. S. Brown. Mine 
Safety Appliance Co.; Maj. John 'f. 
Dabinett. Carnegie Institute of Tech
nology; H. Lundberg, Shields Rubber 
Co.; R. C. Ridley, Copperweld Steel 
Co.; J. I. Seitz, Union Switch & Signal; 

HUNTER 

W. H. Yates. W6Stern Union Telegraph 
Co.; H. 0. Choate, Bell Telephone Co. 
of Pa.: secretary- Harry W. Shepard, 
Jr.. Stanwix Autopark; treasurer -
F. K. Wunderlich, Pennsylvania Rail
road Co.; member executive commit
tee - Harold W. Mitchell ( retiring 
president). Bell Telephone Co. of Pa. 

Board of Directors: E. W. Breisch, 
Union Switch & Signal; John Wesner, 
Carnegie Institute of Technology; 
A. M. Crawford, Pennsylvania Railroad 
Co. ; F. E. Leib, Copperweld Steel Co.; 
S. E. Phillips, Bell Telephone Co. of 
Pa.; E. J. Staubitz. consulting engi
neer; S. C. Stoehr. Jr., Bell Telephone 
Co. of Pa., and R. W. Hill, Hamburg 
Brothers, Inc. 

Rome-Utica 
Officers elected at the April meeting 

were officially installed on June 19th at 
e dinner-meeting at the Officers' Club, 
Griffiss Air Force Base. Robert A. 
Rodriguez. outgoing chapter president 
and organizer of the chapter, was the 
installing officer. 

Program feature of the evening was 
a film. "The WAC of Shangri-La 
Fame." which was of particular inter
est since it depicts the true jungle 
crash and adventure of Rome's own 
Mrs. Margaret J. Atkinson of Rome 
Air Development Center. Also shown 
was a short film on the crash rescue 
radio equipment which is being devel
oped by the Air Research and Devel
opment Command to speed up locating 
crashed aircraft. 

HEATINB~Y$T£M$ 
FOR MILITARY APPLICATIONS 

Hunter heating systems are used for a wide variety of military applicit· 
tions. They are standard heating and winterization equipment for many 
types o1 mobile shelters, military engines, generator sets, etc. and are 
designed to conform to military multi-fuel requirements. 

HUNTER SPACE HEATERS 
tor m.obfle or portable military shelters1 for 

/ radio, radar and guided missile control and 
• maintenance installations. 

HUNTER ENGINE HEATERS 
for starting internal combustion engines at sub· ~ 
z~ro temperatures, for trucks, generator sets, ~ 
air compressors, etc. , 

HUNTER SPX TORCHES 
for a wide range of applications at sub-zero temper-

' 

atures. An unpowered open flame burner capable of 
~ ,_ •A!.) being lighted with a match and operated on conven· 

. tional fuels at temperatures down to 90° below zero. 
Capacity range-from 15,000 to 200,000 BTU. 

Write fw Feld1tt FB-11156 "Hmtw Dew.,_111t and PnMIMtloft Fectltties'" 

HUNTER Manufacturing Co. 

30531 Aurora Rd., Solon, Ohio 

Heating and Refrigeration Syeteme 

37 

~ l 



Rome-Ulle-New oflic:e" installed at the June meeting, left to right: Alben D. Reisen
berg, treasurer; William L R.oberls, lrd vic:e preiident; Murray Soc:olof, 1st vic:e president: 
Allan A. Kunxe, president; Roberl A. Rodriguez, outgoing pruident ancl installing officer: 

Charles A. Strom, Jr., 2nd vic:e pruident; Darrell S. Kirby, secretary. 

TELEPHONE AND TELEGRAPH EQUIPMENT 
Radio Engineering Products Is currently producing a number of types of equipment, 

electrkally and mechanically interchangeable with standard Bell System apparatus. 

CARRIER-TELEPHONE EQUIPMENT 
CS Carrier-Telephone Terminal (J68756). A kit for adding a fourth toll-grade dtannel 
to existing C systems is available. • Cl Carrier-Telephone Repeater (J68757) • 121A C 
Carrier Line Filter • H Carrier Line Filter (X66217C). 

CARRIER-TELEGRAPH EQUIPMENT 
40CI Carrier-Telegraph Channel Terminal (J70047C) • 140Al Canier Supply 
(J700J6AI, etc.) • 40ACI Carrier-Telegraph Terminal. 

VOICE-FREQUENCY EQUIPMENT 
VI Telephone Repeater (J68J68F) • Power Supply (J686J8Al) • Vt Ampliften 
(J686JSE2 and J686JSA2) • VJ Amplifter (J68649A) • V-F Ringers (J68602, etc.) • 
Four Wire Terminating Set (J68625G1) • IC Volume Limiter (J68736C). 

D-C TELEGRAPH EQUIPMENT 
1681 Telegraph Repeater (J700J78) • IOEl Telegraph Repeater (J70021A) • 12882 
Teletypewriter Subscriber Set (J70027A). 

TEST EQUIPMENT 
2A Toll Test Unit (X6J699A) • 128, IJA, JOA (J6.o40JOA) and J2A (J64032A) Trans· 
mission Measuring Sets • 111A2 Relay Test Panel (J66118E) • 118C2 Telegraph Trans
mission Measuring Set (J70069K) • 16JA2 Test Unit (J700458) • 163C1 Test Unit 
(J700450). 

COMPONENTS AND ACCESSORIES 
255A and 209FG Polar Relays • Repeating and Retard C:0.1s. several types • 184• 
185, 2JOA and 2J08 Jack Mountings. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 

HUPHONE ( A r.t£S 
U t4 i "e"ily 6 · 6817 llACUOltO MONllHAL 
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Scott-St. Louis 
A dinner-dance on June 7tb at .\u· 

gustine's Restau.rant in Belleville. Ill 
recessed chapter activities for tht ;um
mer months. 

During the business session, C<il. C 
W. Gordon, chapter president. report~ 
on the events of the national ronrtP. 
tion. and plans were made for iii, 
opening meeting in September. 

Program feature was "Hemo. 1Jx. 
Magnificent," the second color film io 
the Bell System's series of scienre61m~ 

Southern Connecticut 
KlP Electronics Corporation. St~ 

ford, furnished the Jlrogram for the 
June 13th meeting, with George i , 
Baker, president. and John N. Higgin·. 
sales manager, as the speakers. 

The discussion and demonstraM" 
explained how a new tube type romt; 
into existence. tracing the progm; 
from the original presentatio.n of !hr 
problem through to the suctts!ful 
achievement - a new lube. KIP [ llC· 
tronics provides a unique sel'\ice '" 
government and industry in that ; 1<· 
cial purpose tubes may be pro~ided 10 

solve tube function problems whert o~ 
existing tube will do the j.ob. 

During the business session, Ed.-ard 
A. Chmielewski of SoundScriber Oir· 
poration was named to the J>05t of 
chapter treasurer to fill the vacant! 
created by the transfer of Bernard R<> 
senberg to Philadelphia. 

Tinlcer-Olclahoma City 
Dr. James G. Harlow, Executivf \'irt 

President of the Frontiers of Scirna 
Foundation of Oklahoma, addressed tht 
chapter's June 28th dinner-meetin~ '~ 
the Tinker Air Force Base Ofli«'r' 
Club. His authoritative presentatio~: 
"The Citizen of the New Frontier;. 
was considered outstanding by 1_h1 
chapter audience. Dr. Harlow 1m rn· 
troduced by Professor Ansel P. ChJl
lenner of the University of O!Jahomi 

Dr. Harlow is a Fellow of tbe Okls· 
homa Academy of Science. Du~in~ 
World War II he served in the ~an 
and received ~ special commenda!Wn 
for his work in organixing and adnun· 
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mng one o\ \°\\e ~a"'j'i; advanced 
dlnical schoo\s \ot t>\hcers. \le holds 
~ rank of Commander in the U. S. 

JJ-al Reserve. Now on the staff of the 
Aiversity of Chicago, his current 
1ching and research interest lies in 
e fields of science, education, higher 
lucation and administrative theory. 
uring 195 7 he is on leave from the 
niversity to act as Executive Vice 
resident of the Frontiers of Science 
:iundation of Oklahoma. 

okyo 
The importance of Communications 
td Electronics in the Air Force was 
·rcibly pointed out by Air Force-host 
1est speaker, Brig. Gen. Cecil P. Les
g, Commander of the 4lst Air Divi· 
on. Japan. at the May 3rd chapter 
mcheon. Held at the Rocker-4 Club 
t Tokyo, the meeting was sponsored 
y the Air Force in the Far East and 
eatured displays of Air Weather Serv· 
:e, AC/W, AACS and Airborne Elec· 
:on\cs. 

General Lessig paid high tribute to 
II AFCEA members and guests for 
heir splendid effort in the field of elec. 
ronics, and pointed out that without 
'tie a\d of electronics no defense would 
1e possible. He explained that, with 
he increase in speed of aircraft, elec· 
ronics and electronics people must 
iear a larger share of the responsihil· 
\'j fot providing effective weapon sys· 
:ems. 

The General went on to draw a com· 
parlson between the 1941 aircraft·elec. 
tronics system and the present and fu. 
lute systems look. He stated that with 
new speeds and altitudes possible there 
is a vital need for more reliability and 
effectiveness in electronic systems. He 
also stressed the fact that clumsiness of 
band and slowness of mind must be 
overcome in dealing with these new 
speeds. In the old days, he said, we 
had minutes to hours to play with but 
now we must think in terms of seconds, 
and possibly micro·seconds, if we are 
going to cope with speeds ranging from 
mach 2 to 10. 

General Lessig concluded his talk 
by encouraging greater effort be ex
pended on new techniques and develop· 
ments through research and develop
ment. He said "push everything and 
every effort to make improvements pos
sible." 

At the conclusion of the meeting, 
members and guests were invited to 
tour several Tokyo electronics·optics 
establishments. 

W •sltinfton 

Chapter president L. Harris Robin· 
son, Motorola, Inc.. reports that the 
monthly luncheons will be resumed at 
\he Willard Hotel in October. Monthly 

1
uneheons will run through to include 
~ne 1958. John Gilbarte, Admiral 

h
r?·• has been selected as program 

c a1nnan. 
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T/I 
electronic 
systems I trim fat from 

your 'birds'! 
TI-built guidance and control systems 6t into extremely cramped 
quarters aboard many of the latest U. S. missile types. Using 
advanced miniaturizing methods and rugged TI semiconductors, 
Texas Instruments is playing an important role in the creation 
of missiles that fly farther and faster . .. with greater payload 
and reliability. 

Whatever the assignment, Texas Instruments is delivering pre
cision systems that save weight, space and power . .. including 
audio, sonar, radio, radar, infrared, and other systems for detec
tion, navigation, fire control, and communications tu well tu 

missile control. With a half-million sq ft of plant facilities in an 
excellent dispersal area and with over a quarter-century experi
ence, TI is prepared to build virtually any electronic or electro
mechanical system to the most strict military speci6cations . 

NOW AVAILABLE: Bulletlns on Tl
tron1i1torlzed telemetering equipments. 
Write today to -

TEXAS INSTRUMENTS 
INCORPORATED 

•OOO LEMMON AVENUE DALLA8 e. TlrXA• 

l. oogk: 
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ITEMS OF INTEREST 
From Government, Industry and the Services 

Sun Rays To Power Satellite 
Instruments 

Instruments within an earth satel
lite will be able to draw their re· 
quired electrical power from the sun. 
During recent experimentation, engi· 
neers from the U.S. Army Signal 
Engineering Laboratories, Fort Mon
mouth, N. J., proved that solar bat
teries may provide an ideal power 
source. 

Army scientists attached glass. 
protected solar cell dusters to the 
skin of an Aerobee-Hi rocket launched 
by the Navy at White Sands Proving 
Groun~ New Mexico. Approximating 
satellite conditions, the rocket was 
fired to an altitude of 190 mi les. The 
batteries, of tiny silicon wafers, 
functioned with only slight electrical 
output variance. 

Until the rocket's radio re-entered 
dense atmosphere and ceased func· 
tioning, telemetered data indicated 
that the cells had provided contin· 
uous power during the Bight, 

As visualized by scientists, the 
solar cells attached to the skin of the 
earth satellite would supply instru. 
ment power for approximately the 60 
minutes the vehicle would circle the 
earth in the sun. They also could 
charge small nickel-cadmium hat· 
teries to provide electricity during the 
remaining 40 minutes the satelHte 
travels in the earth's shadow. 

Further tests are to be conducted 
during some of the early satellite 
launchings. 

New Amplifier Uses Ferrltes 
Research physicists at Bell Tele· 

phone Laboratories have successfully 
operated a new solid·state micro
wave amplifier using a ferrite mate· 
rial as the active element. 

Functioning at room temperature, 
this ferro-magnetic development is 
expected to have a much lower noise 
level than conventional microwave 
amplifiers. The device should prove 
valuable in correcting weak micro
wave signals in radio astronomy, 
microwave relaying and radar fields. 

Although the amplifier has certain 
superficial similarities to the solid. 
state spin oscillator, both must be 
supplied power from an oscillator 
operating at a higher frequency than 
the signal to he amplified. 

It appears that ferromagnetic am
plifiers can be designed for operation 
in practically any portion of the mi· 
crowave spectrum.. Preliminary re
sults indicate that the band width is 
adequate for many applications. 
Thus, although still in the experimen
tal stage, the discovery may lead the 
way to an entirely new group of fer
rite microwave devices. 

Life Can Exist On Mars 
First results of an eight-month-old 

Air Force research project show that 
life can exist on Mars. Living speci
mens were cultivated under condi
tions approximating planet environ. 
mental extremes and not only sur· 
vived but flou rished. 

The living organisms, bacteria 
which thrive on nitrogen, were placed 
in soil samples collected from the 
more desolate regions of the U. S. 

Conducted at the Air Force School 
of Aviation Medicine near San An· 
tonio, the tests included duplicating 
temperatures which range from 70 
degrees Fahrenheit to 95 degrees be
low zero. The air on Mars is nearly 
all Inert nitrogen- probably less than 
one per cent is oxygen. Pressure is 
the same as that found in the strato· 
sphere and the water supply is less 
than the content of the earth's dryest 
deserts, 

A certain number of the bacteria 
survived paralleled conditions and 
were able to reproduce in a moisture 
content of only two-fifths of one per 
cent. 

Safety Measure For Jets 
The Sperry Gyroscope Company, 

Great Neck, N. Y.1 has developed an 
electronic method for monitoring jet 
engines, both in flight and on the 
ground. The simple device will make 
safer jet travel and greater military 
mission reliability possible. 

Weighing 15 pounds, the new 
equipment "routinely" picks out and 
measures selected vibrations within 
the recesses of jet power plants. 

A warning of impending trouble is 
given when unusual vibrations -
caused by inbalance of rotating parts 
-are present and when normal en
gine vibration limits are being ex· 
ceeded. 

Compact, permanently-installed air· 

borne units will enable airline wl 
military fligh t crews to preci~ 
monitor the performance of jel en. 
gines in ffight, thus assuring in
creased safety. They wiU al!-0 be 
able to spot quickly imminent di.-. 
turbance that otherwise mighl "° 
quire the attention of a team af 
ground maintenance technicians. 

The Air Force, which makes wide · 
use of the company's analyzing equip
ment with piston engine aircraft. hat 
scheduled preliminary tests for lht 
new "jet system." The Nav)· al!'O 
plans tests, and airline executiv~ art 
negotiating for its installation in 
turbo-prop and turbo-jet aircraft on 
order. 

"Sollon" Rluls Vacuum Tube 
The Naval Ordnance Laboralon 

recently reported the development ~ 
a device that may replace the vacuum 
tube and even the transistor in per· 
forming some functions in electronir · 
circuits. 

Nicknamed the "solion." the de<" 
trochemical unit depend~ upon tht 
movement of ions in a solution ratht-1 
than in a gas or vacuum. 

Application of the device mi~ht I 
conceivably range from guidance ol 
aircraft to use in burglar and firt 
alarm systems. 

G. E. Announces Fusion Resean:b I 
The General Electric Research 

Laboratory bas launched a scienti6< , 
search aimed at developing safe and ! 
inexpensive power from the funda· ~ 
mental process of the hydrogen bomh. I 

According to Dr. Guy Suits, G.£ ; 
vice president and director of re- 1 
search. a "substantial research pro· 
gram'' to study the fusion pr~; , 
has been underway at Schenectad~" ; 
N. Y., for more than a year. 

"Fusion technology, as now con· 
ceived, employs the most basic t~· 
nical skills of the electrical induslr~'" 
and it is inevitable that the indu!ln 
will contribute heavily to this imj>l'f· 
tant development," Dr. Sui~ said. 

Thus far, research on fusion hai 
been more productive of "hope th!ll 
power" hut eventually a reluctanl na· 
ture must be made to yield a ron· 
trolled thermonuclear reac1ion fN 
energy generation, he added. 

"My own view," Dr. Suits sts1td. 
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t.< that fwe al\~\\\ll't\a.\ 'feats of re
?arch will be required to make pos
.ble a realistic appraisal of the fu. 

ion process ; in ten years we may be 
t the point of technical feasi bility; 
ifot-plsnt production of fusion power 
ill not begin for t wenty years and 

.Jmpel itive power production lies 
eyond that." 
During this period of discovery 

nd development, the production of 
ower by fission, which is technically 
!asible today, will rapidly become 
onipetitive with older energy sources, 
e p red icted, adding that experience 
ccumulated in producing atomic 
ower by fission will be Invaluable 
:hen fusion becomes practical. 

WESCOM Fleld Trips 
A number of field trips have been 

cheduled for the ninth annual West
·tn 'Electronic Show and Convention 
n San Francisco, August 20-23. 
ITT:SCON will offer the expected 
10,000 registrants a choice of organ
zed vis its to research laboratories, 
nanufacturing plants, military instal
ations and other points of profes. 
1iona\ interest to electronics engi
oeers. 

\nc\uded in the itinerary are tours 
of two military defense facilities-a 
U.S. Army NIKE missile installation 
and the U. S. Naval Radiological 
Defense Laboratory at Hunter's 
Point, San Francisco. 

A group, limited to 150 U.S. citi· 
uns, will observe progress on the first 
nuclear-powered pided missile sub· 
marine, the U.S.;:,. Halibut. 

Army Denlops New Mask 
A protective mask, which will 

guard the American soldier against 
chemical, biological, and radiological 
agents, has been developed by the 
Army Chemical Corps. Designed to 
give complete protection against the 
inhalation of war gases, germ war
fare agents and airborne radioactive 
fallout particles, the mask does not 
safeguard against direct radiation. 

A major feature is the elimination 
of the protruding canister used cur
rently. Pads of a new lightweight, 
pliable gas.aerosol filter material are 
enclosed within cavities molded into 
the rubber face piece. 

ln addition, lower breathing resist· 
ance, superior vision, better speech 
transmission and greater comfort are 
among the advantages of the design. 

While the new mask still must un
dergo rigorous tests before i t can be 
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adopted as standard, the principl. 
incorporated a re believed sound. 

The mask was produced with ti 
assistance of the John T. Ryan M 
morial Laboratory of the Mine Safel 
Appliances Company, of Pittsburg 
Pennsylvania, under a research co1 
tract with the Army Chemical Corp 

X-17 Research Rocket 
An Air Force research rocket, t> 

Lockheed X-17, has reached the higl 
est speed ever achieved by any i1 
strumented missile. On a number ~ 
flights the rocket attained the reco1 
speed as it flew into the ionospher 

The biggest and the most powerf1 
U.S. missile using all solid prope 
!ants, the three-stage x.17 is designe 
to aid in overcoming the re·ent 1 

problem. Steps are necessary to pn 
vent long range missiles, which wi 
travel out of the earth's atmosphe1 
in a high arc to their destinatio1 
from burning like meteors when the 
return to the heavy air close to t~ 
earth. 

Built by Lockheed's Missile S) : 
terns Division in Van Nuys, Calif 
the 40-foot tall rocket has been fire 
repeatedly from the long range mi: 
sile test center at Patrick Air Fore 
Base, Florida. Various materials an 
shapes were subjected to missile-m 
re-entry conditions. 

"Automatic Na•lgator" 
Denlopad By Na•y 

Ten years of research have pre 
duced an "automatic navigator 
which supplies continuous inform£ 
tion to pilots. Designed to me( 
modern, high-speed fl ight requin 
ments, the new instrument is base 
on the air-ground radar Doppler sy! 
tern and was developed by the Nav 
and Ryan Aeronautical Co., Sa 
Diego, Cal. 

The 200-pound device, designate· 
APN-67, gathers data instantaneous! 
and transmits it as visual displa} 
screening out irrelevant plane motior 
Data supplied includes latitude, Ion 
gitude, ground speed, desired an• 
actual g round track, ground mile 
tra\'eled and course error. 

Mlxed~Unl t Aircraft Engine 
The British recently released new 

concerning their first mixed-unit ai1 
craft engine. The combined jet an1 
rocket engines were used in the ini 
tial flight of the Saunders-Roe S.R 
53. 

The mixed·unit aircraft overcome 
the previous problem of fa ll-off i1 
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thrust of pure jets at high altitude. 
Entirely independent of the atmos· 
phere for oxygen to support com· 
buetion of a hydro-carbon fuel, the 
new engine is called the ''Spectre.'' Jt 
carries highly concentrated hydrogen 
peroxide which, through a catalytic 
process, is transformed into heavily 
oxygenated, super · heated steam. 
When mixed with atomized engine 
fuel and ignited, the steam produces 
a powerful thrust movement. 

Rocket-powered aircraft such as 
the S.R. 53, are able to climb to oper· 
ational levels, now in the strato· 
sphere, in a shorter time than pre· 
viously possible. During the course 
of the climb, when the altitude begins 
to rob the jet of its thrust, that of 
the rocket is increasing. A high rate 
of climb is maintained up to extreme 
operational altitudes. 

Chemically Made "Mirrors" 
Chemically formed "radi.o mir

rors" may insure normal continuance 
when solar activity interrupts com
munications. According to Joseph 
Kaplan, chairman of the United 

"NOR" KWIK·KALL 
INTEICOM SYSTEM 
with alngle polr of 

wires for voice and annunciator 

~ Ztr<' levrl, ~I amrld'icuioo __ _ 

ft J pair wlrt:1 pemiit •n:re-t l·W:I)' 
mt~h<lm Ot 'onfctC'lKt C11ll\ hrtw~ 
otm ltlJ'l.lcr >tatinns .. r..,,.ns k~ ~ 
jlY;a.J!l)fc-

~ Aon\Ul~Lll<)t' rn•vitle- VIHUI ltlt'tl--;;
me<f~IC~ w11h d1un< clr hu:tu for 
1ud1blc S•J;naJ 

~ M.t\ltr units ,ndu.dc bn!h ,~le~ 
nd h~nJ~tl ''•ulahk in li U• !6 

1Litmo ~ml.f wt1h unlimitNI 
111tc-.r.;1mn«11mn flUMlblc 

For Comp/tit llfformdtion Writt To: 

J. M. LOGE SOUND ENGINEERS 
2171 West Washington Boulevard 

Los Angeles 18, California 
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States program for the International 
Geophysical Year, the "mirrors" will 
bounce radio waves toward the earth 
when operations are suspended. 

One such "mirr·or," formed when 
the Air Force seeded the atmosphere 
60 miles up with 10 pounds of nitric 
acid, bounced radio signals back as 
intense as the normal ionized layer. 

Mr. Kaplan said chemical injec· 
lions of the upper atmosphere can 
play a significant role in bettering 
communications during solar dis· 
lurbances and are well within the 
bounds of practicality. 

High Attitude Sult ProYes SuccessfUI 
A full pressure high altitude suit, 

which will afford pilots protection in 
the stratosphere, has been successfully 
flight tested by the Navy. 

Commander Jack Morri~y, in a 
turbojet F80 Crusader, demonstrated 
that pilots will be able to fly a super· 
sonic craft in the stratosphere with· 
out risk of lowered cabin pressure. 
At high altitudes exposure to the thin 
atmosphere would boil a man's blood 
in seconds. 

The new suit, made of nylon and 
rubber, also retains life saving pres
sure in the event a man bail.s out at 
stratospheric altitudes. In addition, 
it will keep the pilot afloat and free 
from exposure in cold water. 

Although the suits contain their 
own communication, oxygen and ven· 
tilation systems, they have more mo· 
bility, better visibility, comfort and 
protective features than previou.s 
models of high altitude equipment. 

Antarctic Bases Seek uHam" 
Contacts 

With Naval Reserve training and 
electronic units particularly in mind, 
seven Navy Antarctic bases have 
made a requ~t for more U.S. ama
teur radio contacts. 

''Ham" radio represents the only 
direct touch with families and friends 
available to the 318 Navy men and 
scientists in the Antarctic. 

Amateur radio, according to the 
Commander of Naval Units in 
Antarctica, has proven an excellent 
morale factor and a network would 
be desirable as a reliable relay for 
personal messages. 

NOTE: Presently, National Head
quarters of AFCEA is receiving call 
letters from "barn" operators who are 
members of the Association. The 
purpose of this is to build up within 
AFCEA an International "Ham" Net
work. (Note June issue, page 21.) 
Send us your card. We are working 
on a plan. 

Harold Silvenle" 
sistant to the Chief Si 
been awarded the S 
Army's Research and 
ship. He will attend 
American University 
a . project on the m 
use of Electronic Da 
Systems for logistical 
type applications within · 

Major General E. : 
land, one of the ra • 
cations - electronics o 
United States Air For 
31. Prior to his reti 
Garland served as Chi 
cer, SHAPE. 

Captain Robert F •. 
cently received the Arm ' 
tion Ribbon with metal 
letter of commendation 
Sun Yup Paik, ROK A 
Staff. The recognition w 
his work as Signal main ce 
visor to the ROK Army Signal 
pot at Pusan, Korea. 

Brigadier General W eslr,y T, 
Gue11t, Signal Officer, l'.S. Arn11. 
Europe, has been assigned to the Sac· 
ramento Signal Depot in California. 
Originally appointed to the Offict of 
the Chief Signal Officer in Washin~· 
ton, General Guest will proceed 1~ 
California from his current Eurc
pean post and assume his new dutie
in September. 

Frank A. Cowan., wh<>5e inr~ 
tions contributed greatly to tele
phony, died June 21 in Ne11· Yo~ 
after a brief illness. He was 59. Rf· 
sponsible for the development of 
varistor type modulators and demro 
ulators, his inventions also include J 

telegraph transmission measuring ;.et. 

Mr. Cowan was Assistant Director l•f 
Operations of the American Tel~ 
phone and Telegraph Co., Long Lint 
Department. 

Brigadier General AHred R. 
Max.well, USAF-Ret., ha! been 
named vice president of Hallamort 
Electronics Co., division of The Si~· 
!er Corporation, Anaheim, CaliforniJ. 
He will direct East Coast operation• 
for the Hallamore division in \ra~h· 
ington. 

Colonel Bernard M. Woouon. 
Deputy Director of Communication;. 
Electronics, U.S. Air Force, l<'&S rt
cently nominated for the rank ~( 
brigadier general. He i~ a vi~ pre-1• 

dent of the Washington Chapter ~f 
the AFCEA. 
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U.S. Novy Photo 
The Varlabl• Angl• launch•r, an• of NOTS' tu t facilili•1, i1 conaid•r•d th • larg• at "blow-gun" in th• world. 

Exp•rim•ntal miuife1 or• blown into th • -l•r through a JOO.foot long launching tub•. 

NAVAL ORDNANCE TEST STATION DESIGNS, 
DEVELOPS, TESTS ADVANCED WEAPONS 

Serving the needs of the fleet and other service 
branches for superior weapons is the mission 
of the Navy's largest ordnance research and 
development center, the U.S. Naval Ordnance 
Test Station (NOTS) at China Lake and Pasa
dena, California. 

Established in 1943 by the Bureau of Ord
nance, NOTS is the "home" of weapons such 
as the 2.75" MIGHTY MOUSE air-to-air rocket 
and the recently unveiled SIDEWI NDER 
guided missile. These weapons are products 
of an effective military-civilian team at NOTS 
which originates and carries out weapon ideas; 
designing, developing, and testing guided 
missiles, rockets, torpedoes, armament-control 
systems, and other ordnance items until they 
are completed and ready for mass production. 

Many specialized facilities enable the Sta-

tion to pursue this broad program. Among 
these are highly instrumented test ranges, tran
sonic and supersonic test tracks, facilities for 
the development and pilot production of solid 
and liquid propellants, a naval air unit equipped 
with planes of many types, a multimillion
dollar research and development laborato1y, 
and other installations. 

The main facility of NOTS encompasses over 
1,200 square miles of the Mojave Desert 155 
miles north of Los Angeles, while underwater 
ordnance activities are centered at Pasadena, 
with water test ranges located at Morris Dam, 
Long Beach, and San Clemente Island. About 
4,800 scientists, engineers, and other civilians, 
and 1,200 military personnel at NOTS installa
tions are constantly striving to develop better 
weapons for our nation's defense. 

I r •• , .... 111 j .I 1 ... , f 11" ,f 11 !, 111, li:1 (1 1 11111• 1 ! 
, ',, •. .. ,f tL1 j), ;· 11111• 11t It I J, f, 1 ..... 

FORD INSTRUMENT CO. 
DIVISION OF SPERRY RAN 0 CORPORATION 

31-10 Thomaon Avenue, Long Island City 1, N•w Yorti 
B•verly Hills, Cal. Dayton, Ohio 

fng1noe11 ol fo•d lnlltum~n • rct••~•n9 lJ 
8NQIN••"• of unu1ual aWllllM con find a f\lture at fOI D JNST111MtNT CO. Writ• fDf' lnfDf'matlH. orientation and briefing for Navy Project. 
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NEW PRODUCTS FROM INDUSTRY 
Instant Radar Maps 

Combining the accuracies of radar, 
the convenience and utility of photog· 
raphy and the speed of electronics, 
Hycon Mfg. Co., of Pasadena, Calif., 
recently developed a revolutionary 
device which presents a photograph 
of the ground beneath an aircraft, as 
seen by its radar , thus allowing un. 
precedented navigational accuracy. 

Working equally well day or night, 
in clear weather or above clouds, the 
" radar strip recorder" requires 
neither operator nor dependence upon 
ground equipment. 

This automatic device with its as· 
sociated fast fi lm proce!c'sor, is adapt· 
able to practically all types of air· 
borne radar. In addition, the device 
is useful as a ground recorder of 
radar or telemeter information re· 
layed from flying radar sets. In such 
cases, the strip recorder simplifies 
the task of ground controllers and 
observers in monitoring the flight 
path of a missile or drone aircraft. 

Using only one liquid bath, the 
unique developing process functions 
at a high temperature to obtain the 
speed of only 10 seconds for devel· 
opmeot. The str ip is then viewed 
directly on a translucent lighted 
screen measuring about 9" x 11 ". 
Since the process is continuous, the 
pilot and navigator see a slowly 
moving portion of a long strip of 
film which is automatically wound 
up on a roller in the machine. 

High precision optics and advanced 
electronic techniques provide fo r 
manual adjustment to wind drift and 
automatic correction of distortions 
due to high altitude. 

Type PR-200 Preamplifier 
For use with their telemeterin~ 

receivers, Nems~Clarke, Inc., 919 
Jesup·Blair Dr., Silver Spring, Md., 
has announced their PR.200 Pream· 
plifier. Completely new in design, it 
is both weatherproof and pressurized 
so as to permit location at the an
tenna without encountering moisture 
problems. 

With this new unit employed, line 
losses as high as 6 db will not de. 
crease the sensitivity of th~ receiving 
system bv more than a few tenths 
of a db. The pass band has a uniform 
response of 3 db over a frequency 
range of 215.245 megacycles. 

This Preamplifier has a self.con
tained power supply which is con-

trolled from a 1%" power control 
panel, designed for mounting in the 
relay rack with other equipment. 

Similar units are available having 
a uniform response within 3 db over 
a frequency range of 225-260 mega
cycles. 

Robot Meteorological 
Station 

The Societe Telecommande et de 
Telemecanique, of Boulogne·s a r
Seine, France, has recently installed 
in the polar region of Antarctica 
their all-automatic weather forecast
ing station. Claimed to function for 
months either in -polar or in tropical 
regions, it will eliminate the previous 
necessity for supporting operating 
personnel there. 

Powered by batteries, the robot 
station can emit information at all 
hours and over a range of 936 miles. 
It indicates the direction and velocity 
of winds (up to 144 mph), tempera· 
tures from - 113° to 140°F., baro
metric pressure and other desired 
atmospheric information. 

The registering instruments are 
linked to an electromagnetic "brain " 
which codes data received, passes it 
on to the broadcasting unit and 
stops the broadcast when transmission 
is completed. The "brain" is directed 
by a pendulum clock, the system's 
nerve center. 

After sending out its call sign 14 
times, the station flashes its bulletin 
3 times at dictation speed. Two trans
mitters of different frequency allow 
the "brain" to select one for day and 
the other for night. 

Pushbutton Tube Analyzer 
A pushbutton vacuum-tube analyzer, 

said to ~.rmit measurements under 
almost any operating conditions, has 
been developed at the Laboratory for 
Electr(lnics, Inc., Boston, Mass. 

Fe1tturing a true trans·conductance 
measurement to an accuracy of 3%, 
the model 725 electron tube analyzer 
is ~id to permit simultaneous meas
urement of all variables on separate 
meters. In addition, conductance to 
30,000 micromhos can be measured. 

Plate and screen voltages from 
0-300 volts a re available, and grid 
and suppressor voltages range from 
plus to minus 150 volts. It is claimed 
that as low ae l microamp can be 
measured. 

Other capabilities include end.of. 
life test, short test, gas test and 
electrode leakage resistance tests. 

Voice lor Electronic Brain 
A Voice Data Link System, which , 

converts automatic commandso( con1. ' 
puting machines into verbal m~~t.< 
from a library of pre·recorded ll'ord;. 
has been announced by the El!'C· 
tronics Div. of Fairchild Contro~ 
Corp., Robbins Lane, Syosset, Lo!lf 
Island, N. Y. 

A wide variety of important use; 
includes air traffic control. airb11mr 
warning, remote voice communin· 
lion, multi-lingual communi~tiort' 
and information directory for tnln.'-
portation terminals. -

Teamed with an air defen~ dtt· 
t ronic data system such as SAGE. tlw
Voice Data Link provides automatie 
guidance control of aircraft ll!'int 
e:xisting communications laciliti~. \~ 
the "brain" computes best cou~ and 
altitude for an intercept. the Data 
Link transforms the information int .. 
a verbal message which is transJTiitttd 
to the aircraft by a standard rnict 
channel transmitter. 

As a multi-lingual commun it'Btor 
at international airports or with 
NATO commands, stored vOC4LU· 
laries in many languages are used. 

Any number of message forma~ 
and message lengths can he had b1 
proper programming of the system. 
The Voice Data Link also pmide> 
for simultaneous transmission of more 
than one message over individual 
audio cha nu els. 

Radar Indicator Recorder 
A new Beattie Radar Indicator 

Recordar designed for airborne 6rf 
control systems was recentlv an· 
nounced by Beattie-Coleman· Inc.. 
1000 North Olive St., Anaheim. Calif. 

This new camera records range and 
code lights as well as radar readin~. 
Two synchronized counters are prll
vided; one records optically while thr 
other is visible to the operator. In 
addition, a sweep second hand watch 
is optically recorded. Binocalar 
viewers of the radar screen contain 
a filter for minimum eve strain. Mort· 
over, viewing and picture takjng j; 

permitted simultaneously. 
Holding 100 ft. of 70mm perfot· 

ated film which is automaticalh ad· 
vanced by an electrical drive aierha· 
nism, the camera allows exposurt; 
e ither at regular predetermine<! in· 
tervals or at random. 

Designed to fit the confine!' o( a 
cockpit. the new recorder fealure
compactness and dependability. 
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\"ta\~\\\·. ~ .. A.. ~\,1. Moll 
Now avai\ab\t \t~ll\ ~\eu~der A. 

·.iri\ofi, o\ \..o\\i\.Ot\ \ ettace House, 
05 West 23rd $\., New York 11, 
i. Y., is a new device for deflecting 

mm electronic apparatus the dis-
1rbances from atmospheric and other 

:a lies. 
Using emanation of radio-active 

1aterials in its process, this device 
1as been granted patent # 2794118, 
A. A. Kiriloff et al," recently re· 

~ased by the Atomic Energy Com
:tission. 

li/ew Directional Antenna 
Ainslie Corp. of 312 Quincy Ave., 

~uincy, Mass., is offering a newly 
leveloped microwave antenna for the 
00-500 me band, with a dipole ex· 
iter. 

Gain of the new antenna is 23 db 
1r better at 500 me, with minimum 
.ide \ohes and cross polarization of 
W db or better. 

Raving a rugged, lightweight, all-
1luminum mesh construction, the unit 
.s fully weatherized and corrosive 
resistant and is now available in both 
1 12 ft. diameter Model CF-121M and 
a 14 ft. diameter Model CF-141M. 

Ho Transistors In New 
Miniaturized Terminal 

A new miniaturized carrier-tele· 
phone terminal, claimed to be a " real 
break-through" in engineering prog· 
ress, has been developed by Radio 
Engineering Products Limited, 1080 
rniversity St., Montreal, Canada. 

Compared to equipment now in 
use. the new unit is less than 1/10 
the cubic content and 14 the weight, 
requires 1/7 as much power and uses 
onlr 10 electron tubes, all of a single 
type. It is further said that transis
torized designs are 2.4 as large 
and more than twice as heavy. Shock. 
mounted in its carrying case, the 
comple.te terminal measures 15-r\ x 
9~·11 x 9H inches and weighs 67 lbs. 
All controls, connections, fuses and 
tubes are accessible from the front 
panel. 

The terminal provides 4 toll-grade 
carrier-derived telephone circuits, a 
roice-frequency order-wire circuit 
and frequency space for up to 20 
carrier-telegraph circuits. Also in
duded are ringing converters, com
plete test and line-up facilities, auto· 
matic transmission regulator and 
attendant's telephone set. 

Operating distances up to 40 miles 
without intermediate repeaters are 
possible over standard loaded spiral-4 
6eld cable. From 115 or 230 volts, 
4S to 66 cycles, operation requires 
only 43 watts. 
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Bell l eleptione laborotoriti 
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Ohio Power Co 

Southwe1tern Bell Ttl1phone Co, 

U.S. A1r Fore. 
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towef' fabricators 
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the world ewer 
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SIOUX CITY IOWA ·-----------------· I TOWER CONSTRUCTION co. I 
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Pleote •end me FAEE copy of !.luminum Refle<lors"' I 
Nome - I 
firm I 
!.dd.... I 
City Stat.. I 
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NEW PRODUCTS 
11Solar Cloclc11 

A new portable clock which will 
operate for one month on a day's 
equivalent of sun o r incandescent 
light, has been announced by General 
Time Corp., New York. It will be 
available next Fall from the com· 
pany's Seth Thomas djvision. 

If exposed periodically to light, the 
"solar clock" will run indefinitely 
and is said to be capable of operating 
for more than a year on stored 
ener~v. 

From 
''figures of speech" 

hallic~~fters 
Company 

4<401 W1Kt f ifth Avenue 

CMcv90 24, llllnoi• 

The device contains a series of cells 
that generate voltage when exposed 
to light. The voltage charges another 
cell which, in turn, operates the clock. 

11T allcing11 Alarm DeYice 
An alarm system using both radio 

and magnetic tape to inform proper 
sources of either fire or burglary 
emergencies, is now available from 
Radialarm, Inc., of Toledo, Ohio. 

When the system is activated, a 
radio transmitter broadcasts a pre· 
recorded magnetic tape giving infor. 
111atio11 as to source of broadcast, 

to 
" conversation" piece 

in 53 days 
~vith RDA* 

Onr of the ftY. 1J1inip 
rod11y·~ larac e1Jecuun1e 
c;~mputcr cannot J1> h 

llll1'. \'c t lhc NuJlJW uf ib fanL.&~tic 
'br.1111" h U\Cflll only when hundl"C'd~ 
ilf o,x·r1ttor.. anJ rc~c.ircht'~ .m: 11blc 
' '' co111niunlr&ti' with pcrfect rcnmwork. 
wllho111 lnttrruptlon or intcrfcn:ru:c. 
Rcccn1lv Hnlhc-rnhc" wa~ :1~kcd "Y 
i• m:ij{H tirm cog11gcd 1n 1toidcd 
mh,ilc f\!\t"1trch 10 devise .1 ~Up\!rinr 
•<>mmunlcmlon~ ~)'~teen tu \Clive ~11ch 
"' prohlc:n1.. I he 11ccd "a!< urgent 
The pr.>jtc1 w.1~ tl\\!Q11c.J lo 
Hnllicmftc" ROA DM•io11 tRaprJ 
Oc,-clc1rmcr1t -\~,i~tum:">· From 
<1pcc shrrt to flnlsllNI p1otluct, lhe 
< 1~·2 1 Comuut~r Intercom System 
"lh dc~IJ:.ncd. bulll 11nd dellvettd 
In ll\.UCtly 53 du) s. 

1 liruuflh rno1c th11.n 1.000 pruc:ticur 
curn"in;1 tilln~ of IC!n .1mplific~. the 
CIS·1 I provide' in,tnnt1111e-011~ and 
perfect communi.-ation bctv.~cn 2'0 
rcmutc-ly ~lntioncd indiv1cl113f,. or 
gn111p\. An 11ui-111n1lin1 feature l' 
n rn.1rri\. ~Wiich lh(1I iU:JrJO(CO 
con~tiant output n:11ardJt\.1> t.>f Ult' 
number of umplifl~rs 111 U\\!. 

Whut.ncr )-our prohlc:m ma~ 1,.. i11 
1.!kc1mn1~ pmd11c11on. l.lc\clttpm.:nr 
or T'C\eflrdl H:illkr,1fttn RDA i<c n 
11111.rnii r111nl won.fl ton,idcrinti- For 
informoiJon, ront..11:l u" 1nd11v. 

location and fire 
ceivers are in fire 
police headquarters. 
repeated 3 times. 

Copyllo Continu 
The Haloid Co., R 

pioneers in xerography· 
oped a unique, low·co . 
automatic enlarging and 
of engineering drawin · 
of their new "XeroX 
24-inch" continuous printer. 

Enlarging 35mm microfilm imagt 
to a width of 24", the machine print; 
the drawings on a continuous roll vi 
paper at 20 ft. a minute. No ink i; 
used and the clean, fast electrostalic 
process requires neither water oor 
liquid chemicals. 

Either positive or negative micro
film may be used, but not inter·mixed. 
Roll microfilm in either 16mm 01 

35mm size may also be used ir;ith 
an auxiliary attachment, a chan~t 
which can be made in 10 minutes. 

Cordless Switchboard 
Designed to provide large sa~inp 

in time and space for small conct'rn; 
having 100 or fewer employ~. a 
new cordless switchboard has bmi 
developed by the Bell Telepbont 
Labs., of American Telephone & Tele
graph Co. 

In contrast to comparable equip
ment which ordinarily fills a room 
about 12 feet squarP, this new unit 
has switching equipment contained in 
2 soundproof cabinets measurin~ 
21,4 x 2112 x 51,4 f~t. 

Tiny Timing Tube 
Raytheon Manufacturing Co.. of 

Waltham 54, Mass., has developed a 
new tube the size of a cigarette filtrr 
tip that will indicate how long an 
electronic device has been operating. 
and thereby prevent costly hreakdo-.11 
of expensive equipment since parts 
can be replaced before they reach tht 
danger point. 

Maxjmum use of the new tube ~ 
expected in equipment requiring 
super·reliability such as radar. air· 
craft and computers. Other devi~ 
in which the timer can be used in· 
elude motor bearings. heater element!-. 
burglar alarm systems and tran~ 
mitter tubes. 

Completely self.sealed and imper· 
vious to surrounding conditions. tht 
timer can operate immersed in liquid 
and functions equally well in hot Ill 

cold temperatures. 
Measuring l" x %" and wei~hin~ 

less than 1/ 6 ounce, the tube is !'iruplr 
to install and much cheaper than 
mechanical timing devices. 
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: ATTER PROP .4G.41'ION: THEORY 
AND PRACTICE, by Ira Kamf!n antl 
Geor•e Doumloulalci1. HOt11ard W. 
Sam.a &: Co., Jiu:., lndianapt1ll• 5, 
Indian.a. 191 pa«•• $3.00. 

Of considerable value to those who 
ish to familiarize themselves with 
1e work in the field of long range 
)mmunications, this book was de
gned for the technicians who will 
erform the important roles of io
. aUing, operating and maintaining 
1e many scatter propagation sys
:ms eYentually to network the earth. 

The theory is prei!ented in simple 
nderstandable language. Formulas 
re outlined to give the technician 
omplete guide lines on how these 
!ltmulas are applied to scatter propa. 
ation engineering practice. It is 
. oped that the text will lucidly expose 
~e principal problems and the present 
late ef the art. 

Data in the text has been carefully 
ollated from the authors' experiences 
s design engineers and from their 
onversations with engineering asso· 
iates and others, all of whom are 
redited throughout the work. 

'NTRODVC1'10N TO UHF CIRCUITS 
..41VD COMPONENTS, by Millon S. 
Ki~r. C. J'an Na.trand Co., Inc., 
t"iftl! f orlc. 408 PGlf!•, $1.50. 

For those interested in UHF and 
ts use in amateur or in commercial 
1pplications, this book presents an 
~~ceptionally clear treatment of UHF 
>rinciples and their application to re
:eivers, convertors and all other 
.:quipment. 

The purpose of the text is to point 
1ut the underlying equality of all 
~adio, whatever the frequency. Con-
7epts of UHF circuits are presented 
u logical outgrowths of more famil
iar low-frequency equipment. Dis
cu~ion of the operation of every 
component first begins with the sim· 
plest statement of how the electrons 
or waves act and then progresses to a 
full account of the actual apparatus. 

Presentation is geared toward easy 
comprehension, but the reader is also 
referred to excellent theoretical trea
tises for intensive study. 
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:-.uppl1 rrwntnl l•'" hun'1r~1( ... uf ·~· 
<"i11lh pr1·p11r1·tl rlmtn •r'tfth,. 11ml 1lin· 
~rnut~. \fi. f...in•t h11 .. ptepitrwJ a \al. 
uribl· r•" • mire nl urtual "P''r:uirr!( 
fn'lhl"ipft·· ',ff'\• t\ f'IMTI•·nt iro J.lf•·,...·n1 
( j IF l"'JUl.•tlll'IJI 

' " UA'JG CfJHP(!1·1;.R~ · 7111Wt /\. 
DUSTR.IAL APPUCATJONS. Pro
ceetlin11• of a Sympoeium, April 
1956, Spt1n.soretl and PubUllM'fl by 
MidN1eaC Rf!eearcla ln.sricutf!, 425 
J'ollcer Blttd., Kcnuaa City 10, Mo. 
210 PGIJI!•, ,~ .. % U", $5.DO. 

Compiled from the Proceedings of 
MRI's 1956 Symposium for Manage. 
ment, this publication contains 13 
technical papers plus a transcript of 
the round-table discussion which, col
lectively, present a valuable survey 
and status report on the analog com· 
puting field. 

Covering the role of the analog 
computer in both solving and refining 
technical and non-technical problems, 
the book includes applications in the 
design and operation of engineering 
systems, in flood routing and other 
hydraulic problems, in economic pro
gramming and in industrial control 
problems . 

With the purchase of this publica
tion, a copy of each of the followin~ 
articles by the MRI staff may be had 
at no additional charge: 192 - "A 
Look Back, and Ahead, at Automatic 
Proce$Sing;" 188 - "How Manage
ment Looks at Industrial Research;" 
180- "How Operations Research 
Aids Management;" 168 - "MRI's 
Analog Computing Facility for In
dustry." 

TRANSISTOR CIRCUIT ENGINEER
ING , Etl. by Riclurrtl F. Sileo. /ohn 
W'Uey ti Son•, Inc., Nf!t/11 York. 468 
patJf!a, 112.00. 

The first book in the field of tran· 
sistor research to supply quantitative 
design information, this work was 
prepared to combine a proper mix
ture of basic transistor theory with 
examples of its proper application in 
typical circuits. 

Detailing up-to-date information 
on the development of new devices 
which have opened new fields of 
utilization, the text provides instruc
tion for actual circuit designing and 
developiniz of useable circuits in all 
potential fields of application. 

Lucid directions are given for 
building successful audio amplifiers, 
radio frequency amplifiers, etc., using 
currently available transistors. More
over, the book shows how to combine 

these elements into radio receivers1 

TV sets, and high fidelity audio 
systems. Mathematical treatment is 
limited to that necessary for clarity. 

Written by members of the General 
Electric Co. staff, the text is expected 
to assume a place of authority in the 
field of transistor research. 

STOR.4GE AND PRESERJ' ATJON OF 
FILM. E1U1tnum Kotlalc Co., Ro
the.•Cf!r 4, N. Y., SOt,. (Rn~f!d by 
Franlc Smith, Photo Ed.) 

Motion picture workers who are 
concerned with the use, storage and 
preservation of motion picture film 
will doubtless be pleased to know 
that a new. illustrated 80-page data 
book is available to them. 

Covering all phases in the care and 
storage of processed and unprocessed 
motion picture films, the data book 
has been planned to meet the needs 
of film processing laboratories, mo· 
tion picture studios, theaters, TV sta
tions, libraries, schools, and archives . 

A section of the book discusses 
the structure and composition of mo
tion picture film, identification of 
nitrate and safetv films, the effects of 
temperature and humidity on film 
and other factors which govern the 
stability and permanence of film base 
and the photographic image. Also 
explained are principles of proper 
storage for raw film, the design and 
operation of stora~e rooms and care 
of film in the field before and after 
exposure. 

THE TRANSPORT .4T10N CORPS; 
OPERATIONS OJ'ERSE.-45, by lo
eepla Bylco/elcy and Harold wean. 
Of/ice of rlae Cit.ii!/ of Military Hi•
&ory, Dept. of che Army, W'alt.in11· 
ton, D. C. 671 po1e•, $6.50. 

With this volume, "U. S. Army in 
W. W. U," the Army completes its 
trilogy covering the mammoth task of 
Army transportation involved in 
prosecuting global warfare. 

Recounting deficiencies as well as 
accomplishments, the authors point 
up the numerous problems which 
severely hampered transportation op
erations such as adverse climate, a 
paucity of trained personnel, exten· 
sive use of untrained combat troops 
and the lag of oversea commands in 
developing organizations that could 
give centralized and integrated direc
tion to Army transportation activities. 

While the several crises described 
picture the seriousness of such de
ficiencies, the work clearly indicates 
that the shortcomings discussed 
should serve to accent rather than 
detract from the achievements of the 
U. S. Army's overse~ transportation 
operations. 
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Spencer-KcmU!dy wide-band amplifiers 
for community T V distribution systems required tedious and time-consuming 
checks at many points lo insure acceptable gain and response uniformity. Stand
ard test procedure called for checks at 15 different frequencies, and if any 
adjustments were made, it was usually necessary to repeat the entire set of 
measurements. Test time was about an hour per unit and would often cause 
severe production bott lenecks. 

Engineers at SKL successfully broke the bottleneck with the G-R Type 
1750-A Sweep D rive. The response characteristic, now displayed on an oscillo
scope, is instantly obtained over the entire band from 54 to 216 Mc. Adjustment 
effects are observed easily and immediately. A\erage testing time is now cut 
by 50 percent with no loss in accuracy - the bottleneck is eliminated with a 
considerable saving in production costs. 

The Sweep Drive can help you. I fs more than just a labor saver. It can be 
attached to a wide variety of manually-operated instruments to make them 
sweep devices, thus extending their usefulness and versatility. 

8)' simply substituting a hig her rrcquency Unit Oscillnto r SK L found the)' could nl~o 
test their new ultra-wide-band ~rnplilicr with the ~amc S\\'ccp Drive ~ctup. 

Sweep Drive operating a G·R Unit Os 
whose output 1s held constant by the 
1263-A Regulating Power Supply. 

T y p e t 760 · A Swee p D rive •.• $ 4 6 0 

SpHd Ron9 e1 adjustable 0.~5 cps, 
reciprocating motion 

Sweep Arc: adjustable 30' -300° 
Sweep Arc Centor-Posltion : on reduction 

drives, may be set to any point within erghl 
full turns. 

Coupl ing Sys tem : four spider·hlo.e arms at· 
tach to knobs and dials I" lo 4" in diameter 
and to !4" and Ya" shafts. 

Limit Swllch Circ uit : disconnects and brakes 
the motor II preset limits of shaft travel 
are accidentally exceeded. 

CRO Oeflectlon Circu it : voltage proportional 
to shaft angle is provided for appl1cahon to 
oscilloscope horizontal deflection plates. 

&lonklng Circ uit : eliminates the return CRO 
trace and produces a reference base line. 

Rotod Moxim um Torque: 24 OZ.·in. 
Used m combmatlon with G·R·s popular hne of 
llhit Oscillators, the Sweep Drive makes avail· 
able sweep generators for the frequency ranges. 
500 kc·to·SO Mc, 50 Mc-to-250 Mc, 65 Mc·to-500 
Mc, 250 Mc·to-920 Mc, and 900 Mc-to-2000 Mc. 
The Drive can be coupled to either the osc1lla· 
tor's slow-motion drive for sweeping over small 
ranges or coupled directly lo the main shaft lo 
take advantage of the extremely wide frequency 
ranges ottered by G-R Unil Oscillators. 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Moss., U.S.A. 

The Type 1263-A Regulating Power Supply has 
been especially designed to hold osc1llalor out· 
put constant for sweep-type presentation. 
Regulation is held to within ± 23 of the presel 
output level, independent of frequency. 

~ ~ ~ G-R Products 

~ I') are now covered by a 

1000 N Sew3rd St l OS ANGELES 38 fl 2-.= 1 j ear Warr a 17 f ll 
I ISO Yor ~ Road. Ab1n1ton. Pi PHI LADELPHIA ~ , ::J. :J 

Broad Avenue at linden. R1dgel1eld. N J. NEW YORK AREA 

8055 IJlh SI., Silver Sp11na. Md WASHINGTON, 0 . c . 

660S W North Ave. O•k Pnk C HICAGO 1182 Los Allos Ave. Los Al•os. C1hlo•nil SAN FllliiN<jJ1C() I 



How to assign your. 

COMPLETE SYSTEMS . . 
, 

RESPONSl·BILITY 

Whether it's radar, countermeasures, missile guidaDae, 
sonar, computers, microwave or radio communica · 
electronic equipment of any kind-Raytheon bu 
proved its capacity to shoulder complete system1 
responsibility. And " complete" means just that: 
every step- from design concept to operation 
and s('rvice. 

Som<.' :!~ .tHUJ -;killed, hand-picked scientists, enginEelS 
, and as!-wmhlcrs working with rome of the most ad 

facilities in the industry have built Raytheon's 
reputation for " Excellence in Electronics." 
Write now for additional information. 

RAYTHEON MANUFACTURING COMP 

WALTHAM 5 4 , MA98ACHU8STTS 

Google 





VARIABLE INDUCTORS 
Standard, 

Hermetic MIL·T·27A 
LOW FllEQUENCY INDUCTOll$ 

INDUCTANCE DECADES 

PElllOLlOY DUST TOROIDS 
Hermetic, M ll·T·27A 

Hlchest Q, accuracy and 1tablll ty 

ARll COlllNemnl 
tlll'lllltlc, Mll·T..Z7A 
for ..,.,, •1cat1oa 

DECl· OUNCER PULSE 
Transistor transformers .I oz. TRANSFORMERS 

Hermetic, MIL·T·27A Wound Cord, MIL·T·27A 

LINEAR STANDARD SCllES 
Hlahest F1deloty Audio Unlts 

SUB and 
SUB-SUB OUNCER 
TRANSFORMERS 

Audio and 
Transistor 

OUNCER AND PLUC· IN 
Wide Range Audios 

MIPEIMAllOY IND ULTll COMPACT 
BrNdcast and Hi·f l FIYOl'ltts 

.. FROM STOC 

Writ• for your Celf 
of latest Caralot. 

£QUALIU.S 
BrNdcast and Hi-fl 



Bell 'I clrphone Lahornwics, l\f umiy Hill, '. J. 

DREAMS WITH A PURPOSE 

l ea1·c tl1c beat.:11 track ucrnsimurlly 
and dive i1'to tl1e tl'uods. Y cm will be 

Ttmn to ~ncl somt•tliinl! you hare 
never seen before." 

ALEXANDER CRAHAM BELL 

THERE have always been dreams and 
high hopes in the communications 
business. And always, for something 
over eighty years, there has been con
tinuous and determined research to 
help make those dreams come true. 

For before there was a telephone 
there was a telephone laboratory. 

First it was just two men, Bell and 
Watson, in an attic workshop. Then 
the idea grew, as the need grew, and 
the practical values of research became 
. 11orc and more apparent. 

Today there arc more than 10,000 
x:oplc at Bell Telephone Laboratories, 

BELL SOLAR BATIERY 
:Onvens sun's rays into usable amounts of 
lectricity by means of specially treated 
iscs of silicon. Has been used ex-pen: 
1entally to power rural telephone lines. 

uf '' 1111111 ()\Cr 301)11 arc I rni11cd scicn 
fol\ .t11d C: t1gi11l'C(\ 

l'hllr work cov<'rc, ma11r ficldc, :ind 
gucl> cxplonng and <lcvdop111g in many 
directions. But everything is directed 
to one goal. It is the betterment of 
communications service and the find
ing of ways to provide this better serv
ice at the lowest cost to the customer. 

The great assets of the Bell Labora
tories are the judgment and knowledge 
that have been gained from years of 
experience, combined with the enthu
siasm of minds versed in the newest 
scientific knowledge. 

There is also the encouragement of 
initiative through a careful balance of 
pure research and developmental work. 
The scientist is given a freedom that 
is rare in industrial work. 

Some of the great achievements of 
the Bell Laboratories have come in 
recent years. 

THE TRANSISTOR 
One of the break-throughs in science that 
come only at rare intervals. This mighty 
mite can do many of the things that an 
electronic tube can do and more besides! 

The T r:ln\i,tor i, a Bell 'l'clcphom 
L1hnrntorit:' i11\'t:Otio11. So '' I he Solat 
B.1ttcT). So. toc1. arc the S\\ itdiing ma 
dunes that h.t\C brought about Direct 
Distance Dialing. And, again, there 
was the development of those wonder
ful amplifiers for the underseas tele
phone cables. 

It all adds up to a great deal of prog
ress. But there is much more to come. 
All that has been done is but the 
beginning. 

Never have there been so many 
opportunities for wholly new devel
opments in telephone service and so 
much well-rounded research behind 
them. 

Each day there are excursions off 
the beaten path, revealing something 
that has never been seen before . 

Workinc tocether to brine people tocelher @t 
BELL TELEPHONE SYSTEM 

DIRECT DISTANCE DIALING 
By the end of this year some 5,300,000 
tele(lhone customers in 440 localities will be 
able to dial directly to as many as 35,000,000 
telephones all around the country. 

Google 
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COMMUNICATIONS··Ha/f the Battle! 
Will today's communications help win tomorrow's bottles? For o good 

~ 

answer, take o look ot how the U.S. Army Signal Corps is keeping ahead of 

the fast-changing techniquei of military operations - by providing 

tomorrow's communications systems tocloy. 

Look, for example, ot the Signal Corps' completely miniaturized, all-transistor 

carrier system for coble or microwave communication in the field . It is fully 

portable, tokes up less than o cubic foot of space, weighs only 65 pounds 

(compared to 500 for comparable World War ti equipment). It provides 

4 separate channels, offers highly reliable operation under severe 

conditions ranging from Arctic cold to tropic sun. 

Lenkurt, selected os prime contractor for the development of this carrier, hos 

facilities uniquely oriented to research, development, and precision production 

for vital defense projects. As o leading specialist in telecommunications, 

Lenkurt works directly with government agencies and with other manufacturers 

in providing equipment either " off-the-shelf" or specially designed, to 

meet the highest standards and most exacting requirements of the military. 

For COCDl>ltt• ln!C>nllotlon. Wile 
Dool. t · A. 110l Old Counl7 Bd... 
s.n Corloo. Colll0<ala 

Son Corio• , Calif . • Mex ico, D.F. • Vonco11ver1 B.C . 

.. ,... 

2 SIGNAL, SEPTEMBER. 1957 



''.•,·,: /<:~~~---; .. --- , 

-~ ·-.,,.-

-. ;· 
1624 Eye Street, NW 
W aehington 6, D. C. 

Pbo11e: EXftatiYe 3-3033 

Edit°' 
W. J. BAIRD 

Advisory Editor 
ROLAND C. DAVIES 

M11na1in1 Editor 
JUDITH H. SHREVE 

Chapter News Editor 
JULIA 8. GODFREY 

Associate Editors 
CHARLES DeVORE 

GEORGE C. RUEHL, Jr. 
DR. HAROLD A. ZAHL 

\. Contributin1 Editors 
inn, 
\T. COL. kEMMETH E. SHIFLET, SigC. 

~avy 
CAPTAIN J. S. DORSEY, USN 

~'Force 
MAJ. JAMES H. MABRY, USAF 

to News 
FRANK SMITH 

CMAL la (lllblidu•d monthly by th1 Armed 
C-11111111utiot1s •nd Electro11ic1 Associ1tlon 

1624 Eye St., N. W., W11hlngton 6, D. C. , 
It Secoecl-<IHs .,..,,., 1t Post Office, 

•fllllrt...".I D. C., S.pttmber 6, 19445, 1111der Act 
:1, 1179. Addltionil entry tt l altlmore, 

,eie. rate lo memben of the AFC£A i 1 
bins>, JS.00. To non-members, $6.00, 

,, -,_. offitft, $6.50- Single coplu, $1.00 
.rltlth rt11trved. Copyright 1957 by 
· Cotntftunfc.tions •nd Eltdr01tic1 As

' ;.~llCtioa in -Mlole °' in p1rt pro-
bp P'fmiHion of the publisher. 

. -~ by Monumeni.I Prltitlng Co. •t 
~~ The rublllher. Uillmn no IH!>Oft· 
·-"""" o 11nsollc1'9d 111an111cripts or 
--.wt1111 ch.a11g1 of 1ddr1a, pl1111 lit! 

·... 11.w addr••· Ind allow 3 weeltl 
et first npy. 

1§1 

l 

Communications-ElectTonics-PhotogTapby 
journal of the Armed forces Communications and Electronics Association 

VOLUME XII SEPTEMBER 1957 NUMBER 1 

CONTENTS 

Features 

The President's Page -·--------· .... --···---------------···- ---···-·---·····-.. ··-·---·--· 5 
Frederick R. Furth 

The White Alice Story ···-·--·---·-···-·-· ... -.. - ····--·---·-····- .. -----·· - ··········-··-···-··· 7 
Willi.am E. Burke 

Colden Era ···-·-- ----···-·····-----·---------·········--··--··----···------------·-- 11 
Don G. Mi.scheU 

Electronic Production-Performance-Engineering --·-·····-······---····-·-·-·--·· 16 
Lt. Gen. C. S. lroine, USAF 

A Tribute to A leader ----------····--· .. -·-···--··-.. ····-·--·-------·----------- - 19 
Editorial Staff 

Bizmac ----------~--·--· -····-·--·--··-------····-----··---·--·-----·-·--···----·····- 24 
Arthur L . Malcarney 

Balloons in the Civil War ··--------··---··--···--···-·--···------···-··-------- ----·--·--"- 26 
CoL H. V. Canan, USA (Ret.) 

The Third link ·-------·-··----------·---··-···-~-·-··----·-·-·· -···--- - -·-···- --· 30 
Editorial Staff 

Vanguard Instrumentation System ··--·-··------·-······-··---·------·-··---·-······ 33 
Vernon f . Crouse 

Rapid fault Elimination in Complex Electronic Systems ............... ·--·-·--····--- 38 
f ohn F. Scully 

Scatter Propagation, Part II ··---··----·---------··--·-.. ·-----·-----···---·-·--------------·--- 42 
Col. Robert C. Sears, USAF 

Photoprogress ···-·······--·----··· .. ····-··· .. -·-·- ··· ·-····-·-·--·----······-· -·-··-· .......... _________ 46 
Frank Smith 

DEPARTMIHTS 

Signalgram ·-··-·-··---·----·------···-··----·····--· ······---··-.. - . -·-·······-·-··-··----· 21 
Association Affairs ....... -·-···--··-- ... ········-·····- --···-··--.. ... .............. ........... 52 
AFCEA- R.0 .T.C. Awards ·----·----·-···- .................. ....... _ .................... ·--·---- 53 

AFCEA Group Members Directory __ ··-···-----···-··--··-···-.. ---····-"· -··--·---··-·- 56 
AFCEA Chapters and Chapter Officers Directory ....... --·--- .. __ .. ................. 58 
Chapter News ... ... ............................ ·····--- ..................... _.......... ..... ............ 60 

I terns of Interest ....... ·-·------------.......... -........... ................. ... .. ........................ 65 

Personnel Clearing House ................. ··--···· ····-··-· ·-·- .... ·· ··-·--·· ··-·-·--.. ···----·----- 72 

New Products -------------·--·····--····----- ··-···----·-··--···-·· ·-·-····-··--··--·----·---·--------· 7_. 
Books --·--·-·····--- -·· .. ·· 79 
Index to Advertisers ---·-· ··--·····--······--.. ·----·-·-· ·--·-··· .. ·-·--··- ......... -·-···.. ...... 80 

Authors are entirely responsible for opinioni expressed in articles appearin8 in 
AFCEA publicalioru, and theJe opinions are not to be consrr~d as offic:UJl or reflect
ing the uie111s of the Armed Forces Communications and Electronics Association. 



Foud CO«llpo\lt•.,., 

Fi1<td w,.. Wound (low powerl 

fixed Wire WCK1t1d (High power) 

flaed W1te Wovnd (Pte0•'°'11 

Meter M11Jt1pher (Seoled pretilionl 

Depo•lled Corbon 

O•po•ll•d Carbon (Moldedl 

loron Carbon 

'°'°" Carbon !Molded) 

tigh f"8QVf"F\' 

the reliability barrier 

As jet planes and missiles leave old barriers behind, 

electronic components find ever-tougher barriers of 
reliability ahead of them. Those designed for yesterd&)' 
are already obsolete, those designed for today will soon 
be. But IRC resistors are ready now to leap ahead of 
tomorrow's new barriers. Designed ahead of their 
time, they are also produced by .. ahead of their time" 
processes and quality control techniques. This pattern 
of progress makes IRC reliability a standard unto 
itself-a standard that is yours on the widest range of 
electronic components in the industry. 

There is nothing theoretical about the IRC standard 
of reliability. In most of the major avionic progress· 
projects, it is being proved out by rigorous field tesis. 
It is also apparent in the way IRC resistors withstand 
extTeme temperature, humidity, and mechanicaJ con
ditions. It is evident, too, in resistance to shock and 
vibration ... in improved shelf life •.. in the way IRC 
resistors consistently surpass M IL spec requirements. 

INTERNATIONAL RESISTANCE CO. Dept. 545, 401 N. Broad St., Ph1l.t. 

Mil TYPE Mil SPEC. 

IT RC Mll·R· 111 

aw RU JAN·R· 18.C 

PWW RW Mll·R·26C 

Sl6l RI 17 Mll·R·93A 
316A R8S2 Mll·R·93A 

MF MF JAN·R·29 

DC llN Mll·R· 105091 

MO RN Mll·R· 105098 

8C RN Mil-II· 105098 

Ml RN Mll·R· 10S091 

MP 
HPR 



Frederick R. Furth 

Jn my first message, I wish to express my profound appreciation for 
he honor which you have conferred upon me as President of AFCEA 
or the year May 1957-May 1958. I am fully aware of the importance 
ind responsibilities of this office and the obligations that such an honor 
lemands on behalf of the Officers, Executive Committee, the Board of 
)irectors and the Chapter Officers. There are but few positions which 
:re as meaningful as that of the Presidency of the Armed Forces 
:ommunications and Electronics Association. 

AFCEA is truly an association of dedicated individuals who com
,rise the civilian-military team concept. In our work in the communi
ations and electronics field we must be continuously alert to the prob
em of balancing the heavy requirement for a strong military posture 
igainst the needs of a viable, expanding national economy. I mention 
his for it is imperative that we discuss such an issue as well as other 
najor problems at our chapter meetings and, at the same time, follow 
losely the timely articles published in SIGNAL Magazine. By so 
loing, we keep ourselves abreast of events which affect our national 
;rowth and security. It seems to me that this is one way we can 
.ctively stimulate progressive interest in our chapter activities. In 
1rder to farther stimulate chapter interest, Captain Wilfred B. 
;oulett, USN, Ret., has been named executive vice-president. His 
luties, among others, will be that of maintaining close contact between 
fational Headquarters, our chapters and group members. 

Finally, I would like to call upon our chapter presidents and group 
oembers to assist in building up membership in AFCEA. Last year 
iur membership showed a steady increase. This was due in no small 
tay to the issuance of an improved monthly magazine instead o{ a 
1i·monthly publication. I am sure there are many individuals who 
muld lille to know more about the Armed Forces Communications 
nd Electronics Association and who would be interested in joining if 
hey were extended an invitation. 

IGNA!.. SEPTEMBER, 1957 5 
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NEW WEAPON, NEW CONCEPT 

/ 
/ 

I 
I 
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An important new weapon for a new U.S. Army concept is now being delivered in quantity by Martin-Orlando. 

This is LACROSSE, a field artillery guided missile, developed to implement the combat concept of the Pentomic 

Army ... a "fighting'' Army consisting of self-sufficient highly mobile battle groups. LACROSSE will provide th~ 

battle groups with the shockpower of extraordinary speed, mobility and accuracy in heavy armament support of 

their operations. LACROSSE is the first generation of an entirely new kind of general purpose weapon. All of ii> 

components, consisting of t he missile mounted on a standard Army truck and a guidance system, can be airlifted 

to advance areas. The missile is fired in the general direction of the target-without target data at the launchiog 

site. Its pinpoint accuracy is controlled by a forward observer. The Martin Company, with more than 10 years of 

design, production and operational experience in guided missiles, today stands as a leader in this important firJd. 

EJAl...TIMORE DENVER ORL.ANOO 

6 SIGNAL, SEPTCMIER. i!S1 
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5TAT10~ BY STATION THE LINKS IN 

~~t new communications system 
re being forged in Alaska. Known 
y the Air Force code name as 
White Alice," this system will con· 
eel remote key locations to major 
efense and population centers. Built 

1rimarily for defense communica· 
ions purposes under a contract with 
he Western Electric Company, 
Vhile Alice will undertake an ad
litional civic duty, providfog tele. 
1hone and telegraph circuits for pub· 
ic use over a rugged land that has 
1ften been described as America's 
ast frontier. 

It utilizes those seven league boots 
1£ modern communication, micro
waves and over-the-horizon tropos
oheric scatter radio systems to pro
~ide reliable transmission. 

By late summer, 13 stations were 
in service furnishing about 1,000 
route miles of circuits. By Spring of 
aext year, the presently planned sy:!
lem of 33 stations covering over 
3,000 route miles will be completed. 

This remarkable long-haul com
munications network has its origin 
in the problems of the geography of 
Ala.ska itself. A look at a map will 
show that the territory lies in the 
direct path of air routes over the top 
of the world-a logical diroction 
from which hostile air attacks could 
be launched against the United 
Statt'Jl. 

Defense installations have multi
plied in Alaska in recent years. Radar 

$16NAL, SEPTEMBER, 1'57 
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Defense Projects Division 

Western Electric Company 

ALICE story 

stations, Air Forces bases. Army and 
Navy installations and most recently 
the Distant Early Warning Line have 
been established, taking advantage 
of Alaska's position as an outpost of 
the Nation from which her first de
fense against an attack could be 
mounted. 

Siudy of !Veed1 

As this defense complex grew, the 
need for a modern, reliable commu
nications network within the territory 
to support military operations be· 
came imperative. The requirements 
dictated that these facilities not only 
interconnect military establishments 
in Alaska, hut tie them into the con
tinental communications network as 
well. 

Prior to the advent of the White 
Alice System, Alaska not only faced 
communication problems typical to 
an undeveloped and sparsely settled 
frontier, but it also had to contend 
with mountainous topography, ex
treme weather conditions and the 
var iable radio propagation conditions 
of the Arctic and subarctic. The long 
distance wire network connecting the 
main populated areas of Fairbanks 
and Anchorage is operated by the 
Alaska Communication System (Sig· 
nal Corps) under most difficult con
ditions. High frequency radio cir· 
cuits operated by the Air Force, Civil 
Aeronautics Authority and ACS to 
remote areas have limited channel 

capacity and are subject to poor 
propagation conditions. 

The growing requirements for im
proved ~rvice prompted the Air 
Force, in 1954, to request the Ameri· 
can Telephone and Telegraph Com
pany to undertake a comprehensive 
study of communication needs. This 
work was undertaken by the Long 
Lines Department. 

The task was to provide a plan for 
an integrated communication system 
of a large number of channels equal 
in quality and reliability to Bell Sys· 
tern long-haul circuits and designed 
first to provide essential defense 
needs for the Air Force and, second
ly, to serve the requirements of all 
other government agencies where ad
vantageous. These included military 
installations, air traffic and weather 
networks operated by the CAA and 
civilian services furnished by Alaska 
Communication System (Signal 
Co!J>S). 

Together, the weather and the to· 
pography ruled out conventional tele
phone and telegraph networks of ca
ble and extensive microwave systems. 
Construction costs would be excessive 
and access for maintenance impos
sible. 

This study showed that standard 
Bell System TD·2 Microwave sys· 
lem.l'J operating in the 4,000 mega· 
cycle band with repeater spacings of 
about 30 miles could he used in built
up areas adjacent to main roads 
when line of sight could he achieved, 
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A eompleted nation In the White AUee eommurucatlone •r•teni on lite Kenai 
Pcninenla intereonneetins two tropotpherie natter path• and one microwave 

radio relay path. 

and the unattended repeater stations 
would be accessible for year round 
maintenance. Thus, the section near 
Anchorage from Wasilla through 
Anchorage and extending down the 
Kenai Peninsula to Homer involved 
8 links and 178 route miles of these 
microwave facilities and was easily 
solved. 

The remaining links of over-water 
and over-mountain hops of consider
able distance dictated the use of the 
newest technique of radio communi· 
cation, Forward Propagation Tropos
pheric Scatter. This UHF system op· 
erating in the 700-900 megacycle 
band employs high power transmit
ters and very large parabolic anten
nas to span up to 170 miles between 
stations. Thus stations could be lo
cated for the most part near points 
of circuit usage and minimize the 
number of stations to be built. Fur
ther, both microwave and tropos
pheric scatter systems can, by proper 
engineering of paths, provide freedo'\1 
from the high intensity electrical dis
turbances and radio blackouts that 
have traditionally rendered Arctic 
radio communications u~el~ for 
long periods. 

lher·the-Horison Technique 

The system now authorized and re
sulting from these recommendations 
consists of 33 stations covering about 
3,000 route miles of which 23 links 
use the over-the-horizon technique. 

8 

Locations of stations were determined 
by considering the terminal point of 
the circuits to be provided, the loca
tion of users, and a study of avail· 
8'ble topographic maps. Either one 
KW or ten KW transmitters built by 
Radio Engineering Laboratories, 
Inc., feed 30 foot circular parabolic 
or 60 foot rectangular parabolic an
tennas, depending on the path loss. 
Up to 132 voice channels are derived 
on either the TD-2 or scatter links 
using Western Electric Type Kand L 
frequency division multi-channel tcr· 
minal equipment. Telegraph channels 
are obtained by adding Western Elec
tric 42Al voice frequency carrier 
telegraph terminals to the voice chan· 
nels. In total there are 170,000 tele
phone channel miles and 50,000 tele
graph channel miles furnished by the 
system. 

Authorization to proceed with the 
design and construction of the sys
tem was given to the Western Elec
tric Company's Defense Projects Di
vision in January 1955. The system 
requirements included not only the 
basic electronic facilities but build
ings, fuel oil storage, water supplies, 
and in many instances, dormitories, 
access roads and some airstrips. In 
addition, varying requirements for 
entrance facilities required placing 
of substantial amounts of cable and 
the use of short distance radio links 
to connect users to the system. 

Many defense installations to be 
served were not located for ease of 

accesa. Further, the 
of the scatter system requ.iliarg . 
or negative angle takeoff and 
structed horizon for pro • 
lated that most sites had lo Le 
on mountains or high ground. 
latter requirements increased 
dously the construction coebt 
gistics problems. Site 
weather and terrain (and even a 
bears) joined to create difficuk 
struction conditiona. 

Construction responsibility 
buildings and related facilitiee i 
of the sit.es was placed on the 
States Army Corps of Engineen. 
the remaining 23 sites this w• 
eluded in the Western Electric 
tract which subcontracted this w 
a number of firms, with Mo • 
and Knudson having a majority 
the work. 

Te1h and Coruerudion 

Western Electric's job of d~· 
engineering, construction supen · 
and test started with basic de\' 
ment supervision from the Bell 't 
phone Laboratories. The project 
was organized from personnel 
tained from many companies of ~ 
Bell System, each individual a s~ 
ist in some phase of the worlc. 

Before construction could 5-1& 
field survey teams explored t 

ground. They found that the l:M 
maps showed mountains sometimes , 
much as ten miles out of place at 
errors in elevation of as much , 
1,000 feet. They also checked the COi 

struction possibilities of the tentati• 
locations. Even then, the statio1 
could not he built until radio prop 
gation tests verified calculations ac 
showed that satisfactory transmissio 
was possible. 

Transmission path testing require 
the temporary installation of lei 
transmitters and receivers, and th 
erection of antenna towers up to 20 
feet tall. Often 14 tons of equipmee 
were moved to mountain tops by ail 
lift in planes and Air Force helicop 
ters. Hazardous landings were madi 
on treacherous stretches of snow ii 
planes equipped with skis. At timo 
the crews had to put much of tb 
equipment on their backs and bike 

After test gear was set op, a vig~ 
of several weeks of propagation re 
cording began. The crews had to coo
tinuously operate their sensith•e me& 
uring equipment while snow, drl11e11 

on the Arctic winds, lashed their ca.o
vas shelters. Storms twice ble'fl· dolfll 
and destroyed the well-anchored ltS 
antennas. 

When construction work began. tk 
airplane, often called the covered 

(Continued 01i ~e 10) 
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PORTABLE RADAR STATIONS MEASURE AND 
DOUBLE CHECK 50 MILE READINGS IN SECONDS 

For the first time, surveyors are freed 
from short-sighted optical equipment. 
Unlike old-fashioned surveying tools, 
the "radar ruler" pierces through fog, 
darkness or dense foliage, electronically 
pacing off distances of 1 to 50 miles, 
precise to within a few meters! 

This new general-purpose surveying 
instrument was developed by Motorola's 
Military Electronics Laboratory for the 
Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J. The entire oper-

ation can be handled easily and quickly 
by W1Skilled personnel. 

This self-calibrating system uses two 
identical portable radar stations which 
bounce a signal back and forth thou
sands of times each second. High-speed 
computers automatically provide the 
data necessary to measure off the 
distance. 

Here is just one more example of 
the equipment now being developed 
by Motorola for many varied military 
applications. 

3 suitcases and a 
25 ft. collapsible 
antenna comprise 
the entire equipment 

navigational devices • radar • countermeasures • microwave systems • communications equipment 

data transmission • plotting systems • telemetering • data processing and presentation Indicators 

Positions open to qualified Engineers and Physicists 

MOTOROLA Communlcallon• & ElectTonlc• Dl~l•lon 
Nations/ Dttfense Deptlrlmttnt 

2 7 10 N . Clybourn Ave., Chicago, Ill. Other facllltlee : Phoenix, Arizona and Rlverelde, Callfornla 
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Completed station (above left) in Matanueka Valley area interconnedinc tropoepberic 8C8ller path 'and microwa"• ndit 
path. ~atter station (abo"e richt) lntereonned.1 three paths with two antennas for ea~ path. Two paths require 60 f~ 

rectanplar parabolic antennae, and one uaes a 30 ft. circular plll'Bbolic antenna, 

wagon of the Arctic, became the work 
horse of White Alice. Charter craft, 
piloted by the famed bush pilots and 
Air Force planes with their seasoned 
crews delivered men, equipment, and 
materials to remote wilderness loca· 
tions. Frequently weather and land· 
ing conditions were unknown until 
the pilot was within a few miles of 
his destination. 

Sea and land transportation were 
used when possible. However, the 
Bering Sea is usually open to ship· 
ping only about five months each 
year. The White Alice station at Cape 
Lisburne on the Arctic Ocean is ice· 
bound ten months a year! Even dur· 
ing open periods, storms and fog peril 
shipping operations. At every point 
in the Bering Sea area, except one, 
cargo was lightered ashore. Often the 
barges were lashed to Caterpillar 
Tractors while being unloaded to pre· 
vent their being wrecked by rough 
seas. In all, a total of over 70,000 
tons of material and supplies have 
been delivered to White Alice sites 
in Alaska. 

The construction work has involved 
building airstrips and many miles of 
steep, twhting mountain roads; blast. 
ing and chiseling mountain tops to 
accommodate the buildings and mas· 
sive steel antennas; building fuel and 
water systems. At some locations it 
was necessary to build temporary 
heated enclosures around entire 
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buildings to keep layers of ice from 
coating the framework. 

Behind the Link 

No story about White Alice would 
be complete without a tribute to the 
people who have made the project 
possible-Bell System people drawn 
from all levels of responsibilty and 
experience, Air Force and Corps of 
Engineer people, and the many fine 
Alaskan craftsmen who contributed 
so much to the construction phase of 
the job. 

Many of these people have been 
separated from homes and families 
for long periods of time. Many have 
undergone severe hardships and haz. 
ardous conditions. They have worked 
long hours under unfavorable circum· 
stances. In doing so they have done 
more than a day's work and have 
taken in their stride many formjdable 
tasks which lesser men would have 
shirked. 

White Alice also has taken the com. 
bined management and technical 
skills of the Bell System Companies, 
the manufacturing and supply facili· 
ties of the Western Electric Company 
and the research and development 
abilities of the Bell Telephone Labors· 
tories. Hundreds of companies large 
end small (more than 800 electronics 
firms alone) cooperated by furnish· 
ing equipment and materials on tight 

schedul~s which often ri1eant disruji· 
ing other production schedules. 

As imp~ant as White Alice is to 
Alaskan ··axid American def~, ii! 
successful yompletion is a-~ . cin; 
a tremendous new accomp t 10 

the art of communica · · .'lntil 
White Alice was undertaken, beyond. 
horizon radio was considered in the 
experimental stage. Its only prtf~O\L! 
use was over a trial route in ~ell'· 
found'land. White Alice circuits no.
in service have proven the ability ~I 
this technique to provide commu~1· 
cations circuits of the highest quah~· 
and have established beyond-boruoo 
radio for future service of bettering 
communications among men of~~ 
will. 

As the Honorable Anton Andern1n. 
the Mayor of Anchor8t:iae, Aiash. 
said at the service cutover for the 6~ 
White Alice links in November of la;t 
year, "This system has been properh 
named. To me it is Alice in Wonder· 
land." And as Alice said to thr 
Gryphon in Lewis Carroll's famou.• 
book, "'I could tell you my sdren: 
tures, beginrung from this mo~~ing. 
said Alice a little timidly, 'but 11 > m1 

use going back to yesterday bee.au~ I 
was a different person then'.'' 

And so it is with Alaska: it i; snd 
will be a di.fferent person today a~ 
tomorrow with its growth p~ten~iJI 
improved by modern commun1c.t11m1 

facilities. • - • - • -
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~olden era 
photography - electronics 

'/It THE WAY OUT TO THE COAST A 
e back, we Rew at about 20,000 
through some of the clearest 

ther I have ever seen. As we ap
ched the Mississippi, the pilot 

o unced over the p.a. system that 
w ould cross the river just north 
St. Louis. And so I moved over 
rer the window to get a better 

at one of the most beautiful 
ts you can see from the air-the 
ing of the Mississippi and Mis· 
ri rivers. 

e visibility was so good that day 
t l could see a sharp separation 
ween the waters of the two rivers 

:-ien a{ter they had joined together
he Big Muddy was running along 
he west bank, and the clear waters 
1f the Missi5sippi were running 
tlong the other. But as you looked 
10uth, they gradually blended to. 
1ether and moved on toward the 
;ulf. 

There you have two mightr rivers 
.n their own right, joining together 
o form the longest river system in 
.he world. And there you also have 
tn analogy for everyone reading thi!! 
trticle. I am speaking about a gradual 
.>ut accelerating trend which will 
noduce, in a few short years, the 
;olden Era of Photography to paral· 
'eJ the Golden Era of Electronics, just 
ts certainly as those two r ivers will 
:ontinue to join together. 

This trend involves electronics on 
the one hand and photography on 
:be other, and for the next few mo
ments I should like to make a few ob· 
!lervations about these two large and 
increasingly related fields which will 
draw ever more closely together in 
the years ahead. 

Because the entire economy has 
been growing so steadily since the 
end of the war, with the Gross Na
tional Product running today at the 
rate of probably 8420 or S425 bil
lion annually, the trends in various 
individual industries cannot help but 
be obscured somewhat by our econ· 
omic progress as a whole. After all, 
when a football team is piling up 
seven or eight touchdowns, with 
everybody taking turns carrying the 
ball. it's pretty difficult to single out 
any one man. Nevertheless, one man 
usually begins to stand out above 
the rest. Perhaps he's a little faster, 
a trifle more intuitive, or more re· 
sourceful, and you remember him 
more than anyone else. 

It seems to me that is the case in 
industry today, except for the fact 
that there are two standout perform· 
ers, rather than one . .. electronics 
and photography. 

Let's look at electronics a little 
more closely, so that we can have a 
better basis for seeing just how dose· 
ly these two fields will draw together 
in the future. I don't know of any 
more logical place to start than at 
the beginning, but the problem is 
finding the beginning. You might say 
electronics began when Marconi de· 
veloped the wireless, or when Lee 
De Forest invented the vacuum tube. 
Or you might move ahead a few 
years to the 1920's when radio 
broadcasting was developed. How· 
ever, it seems lo me that electronics, 
in the sense that we regard it today, 
really emerged from World War II, 
when for the first time we began to 
see the enormous future ahead of us. 

The radio manufacturing and 
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broadcasting industries rose to a vol
ume of several hundred million dol· 
lars by the time we entered the war, 
and that's not peanuts in anybody's 
book. But when you get right down 
to it, they represent only a single 
phase of the industry as we know it 
today. They were the forerunners of 
an industry which leap-frogged 
across the equivalent of 25 or 30 
years of technical progress during 
the five war yenrs, and which has 
grown in 15 years from an annual 
volume of half a billion to Sl2 bil· 
lion, and from employment of some 
70,000 to more than ten times that 
nurt1ber today. 

This unprecedented growth-and 
l want to underscore that word ''un· 
precedented"-makes electronics to· 
day the fastest growing of all th~ 
major industries. No other single in· 
dustry can match it. The enormous 
variety of electronic products avail· 
able at this very moment, and the 
day-after-day ~ntroduction of new 
ideas and new concepts makes one 
fact abundantly clear- the progress 
has been tremendous, but we have 
only scratched the surface. There are 
so many fruitful possibilities in this 
amazing field that one of the most 
difficult decisions for any company 
to make these days is deciding which 
dire<:tion to take next-and you have 
an infinite variety of dire<:tfons from 
which to choose. 

Two Aretu oJ Electronk1 

There are really two general areas 
of electronics. One is composed of 
the products which are essentially 
electronic from start to finish-the 
products which would not exist at all 
without the electron tube-TV, ra· 
dio, the electronic brains, and so on. 
The other area is the application of 
electronics to something which hu 
been done before mechanically or 
electrically, but not electronically. It 
is a case of using electronics to con· 
trol something, or to compute or to 
memorize, and so on. This is the field 
with the largest potential-because 
it embra~ every product area
mmtary, commercial, industrial, and 
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consumer. In the military field, for 
example, the passive defense system 
for the new B·58 supersonic bomber 
is not comprised of armament in the 
usual sense. It is a shield of electron· 
ics whjch surrounds the plane and 
stands ready to repel any missiles 
which might be directed against it. 
In industry, electronic controls on 
production and materials handling 
equipment are becoming increasingly 
commonplace. On the administrative 
side of the business, electronic data 
processing is taking the drudgery out 
of inventory control, ordering and 
billing, marketing research, and 
many otheT tasks where the paper· 
work sometimes becomes so monu· 
mental that the end is all too fre· 
quently completely obscured by the 
means. 

The magnitude of this area of the 
electronic industry is in the billions. 
Defense electronics is at the level of 
~ome S3 billion a year and will con· 
tinue at a high level for years to 
come. Commercial and industrial 
electronics are a billion-dollar busi· 
ness today, or more than twice the 
entire industry in 1940. And yet this 
field is only in its infancy. Within 
five or six years, volume should have 
increased by SSOO or S600 million or 
more, and be up around S2 billion 
by 1965 or even sooner. 

It is extremely difficult for the 
average person to visualize commer· 
cial and industTial electronics be· 
cause he is not aware of any direct 
contact with it. And yet his long· 
distance call goes over microwave 
links, or his power company may 
compute his light bill and tens of 
thousands of other bills in a matter 
of minutes instead of hours and 
days ; and in more and more banks, 
the accounts are computed electron· 
icallr , and any errors which might 
crop up were probably made by a 
human being, '8nd not an electronic 
machine. 

Syllemaiic Application 

Yes, electronics has become the 
heart of national defense, and it is 
moving gradually into industrial 
processes and commercial applic11-
tion8-'but the market with a poten· 
tia] that absolutely defies even a wild 
guesstimate is the consumer market. 
Some product lines can he charged 
with reasonable accuracy on the 
basis of population trends, continued 
~rowth in standard of livin~. and so 
on. But the technological factor in 
consumer electronics is so predom
inant as far as the future is con· 
cerned, that the traditional long-term 
market projections are really only 
the barest of minimums. 
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As the electronic device and the 
electronic component move toward 
broader and bToader consumer ap· 
plication, there will be one pitfall 
which must be scrupulously avoided. 
And that comes under the heading of 
"over.engineering." It happened in 
major appliances, as many of you 
will recall. When relays and con
trols were first applied to washing 
machines, for example, there were 
plenty of headaches for the consumer 
and for the serviceman, and I hon· 
estly think that this resulted from 
trying to do too many things at once. 
The refrigerator escaped that period, 
because the engineers approached 
that venerable device more conserv· 
atively, and first developed a herme· 
tic·sealed motor, and then automatic 
de-icers, and all the rest, but they 
didn't pile on everything at once. 

The point is this: If electronics 
is applied systematically and logi· 
cally, to automobiles, to home-heat· 
ing and air conditioning, to home 
lighting, and to photography, the 
public will find itself with another 
invaluable aid to modem living. But 
so·called "packing" with electronic 
gadgets, and doing something by 
electronics that doesn't need electTon. 
ics any more than good Scotch 
needs ginger.ale, will only provide a 
first-class nightmare for everybody. 
The en~ineers call this being "gadget· 
happy," but all too frequently they 
are the same boys who keep loading 
gadgets on a consumer product until 
you have to take in a young engineer 
as a boarder in order to keep the 
thing running. 

lfnlimited Pol4?ntiaU 

If there ever was a field where 
electronics has a logical and unlim· 
ited potential, that field is photog· 
graphy. The drawing together of 
these two major industries can be 
traced back to that phenomenon we 
know as "light," and the use of light 
to produce images. Light, of course, 
has been the very heart of photog· 
raphy since its beginnings, but US· 

ing a stTeam of electrons to pick up 
the reAection of an image and then 
to reproduce that image on a screen 
miles away was accomplished on a 
practical basis fo r the first time only 
a short time before World War II. 
These were the early versions of tele· 
vision and radar, and from the day 
those achievements were recorded, it 
has been inevitable that electronics 
and photography would find increas· 
ingly common grounds and dr11w 
steadily closer together. 

As we look back at the television 
of the late l 930's and at the early 
work done by the French on the pre· 
clece~sor lo radar, we know now that 

these were among the major scien
tific break.throughs of all time. For 
years the electron had performed the 
masterful job of turning sound into 
an electrical impulse and back into 
sound. But with television and radar. 
the electTon jumped out of this nar: 
row confinement and joined photog· 
raphy in a realm which contribute! 
more to the welfare of mankind than 
any of man's five senses--the scruc 
of sight. 

Here was the harnessing of light 
in a new form to bring information, 
amusement, and education to mil
lions of people-more rapidl)" and 
more directly than ever before. How
ever, I certainly do not feel that tele
vision is the achievement to end all 
achievements. Many of the technical 
accomplishments of television hue 
been in a basic sense, photographic 
achievements. Or to put it another 
way, television and photographr are 
so inter·related that where one sto~ 
and the other begins cannot be pin· 
pointed. What we really seem to have 
is a complete blending of two dif· 
ferent techniques and two different 
arts, and each can learn a great deal 
from the other. 

Here is a case in point. The other 
night my wife and I went to the 
movies, and I must confess that it 
had been many weeks since the last 
t ime. I had become so accustomed to 
television pictures and television 
techniques that I was almost startl~ 
by what I saw on the screen. Finot. 
it gave the impression of being thrce
dimensional, although I realize this 
was an illusion, but the photography 
had a quality that no television pro· 
gram has been able to accompli."11. 
and that quality was amazing ftexihil
ity. I recall saying to myself, "lf 
television had this flexibility, and if 
motion pictures had tele\ision's im· 
mediacy and speed, what a comhina· 
tion we would have." Some day, I 
am sure, and perhaps it will be soollt'r 
than we think, th~ two techniques 
will merge completely, each drn·· 
ing from the inherent advantages of 
the other. And that to me exampli.fie!' 
what electronics and photograph~· 
can contribute to each other. 

There is a situation in televll:ion. 
however, which I cannot resist com
menting upon briefly. You and l 
have seen an amateur armed ,,.;th the 
best camera money can buy and hani 
watched him take just about the 
worst photographs we have ever 
seen. By the same token, televisioa 
as a technical phenomenon is all too 
frequently far superior to the pro
grams it transmits. That presen~ a 
major challenge to those of u.s in 
photography and electronics. hecau~ 
I strongly feel that one of the ha~ic-
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""f>~~~'f;; 13\ '-.ma\'\\'.a~turer is 
'' on>r \() ~\e, "-\~\\ ~t(:l~'1ct qual-
1 but a\M> to ~o e~eT)'\h~mg he pos
li)y can \o ma"-e bis 'Product serve 
a fullest purp<>M?-
So that we can review some of 

iese possibilities more fully, let's 
nt take a look at some of the 

cbievements of the photographic in
ustry. Right at the outset, you will 

ote that the post-war achievements 
f the photographic industry have 

.aralleled very closely the develop
aents in entertainment electronics, 
vhich again suggests their na~u.ral 
ffinity. The emergence of televJ81on 
s a mass medium since 1947 and 
948 wa.s accompanied by the emer
•ence of amateur photography as we 
~ow it today. The factors which 
1timulated and fostered both of these 
levelopmenls have their similarities-
:he steady growth in population, 
more leisure time and increased in
terest in recreation and travel, 
steadily Tising incomes, and super· 
imposed upon all the others, the con· 
tinued strength of the economy. 

Sale. Soar 

The consumption of electric power 
is always an extremely significant 
barometer, especially when it doubles 
in the short space of 10 yeara to the 
point where it now exceeds 500 hil· 
lion kilowatt hour&. While this was 

. th "d bl" " gomg on, ano er ou mg was 
taking place-the dollar volume of 
camera and projector sales, and the 
consumption of film and flashbulbs. 

Let's tie that down to a few specif
ic instances. Cameras are now selling 
at the rate of some 6 million units a 
year, and the lion's share of that mar
ket represents, of course, the amateur. 
Colored film consumption has grown 
to the point where nearly aoro of the 
2 billion film exposures made by 
iroateurs last year were in color. 
That figure was only 7% in 1950. 

Just the other day we learned that 
photoflash bulb production in 1956 
totalled nearly 625 million units-
which was more than 13 times the 
output of 10 year& ago. You dealers 
know the reason: Amateurs con
sumed only 10% of the bulbs in 
1946, hut today they represent 95ro 
of the market. For all of us in the 
photographic business, that adds up 
to a bright picture, if you will excuse 
lhe pun. 

Just as in the case of the electron· 
tea industry, however, those output 
and sales figures may he impressive, 
hut they are only the beginning. Here 
ia ao example: The 2 billion pictures 
talcen by amateurs last year averaged 
out to about 57 picture11 per hou!e· 
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hold-or about five rolls of film pe 
household per year, using the typic~ 
12-exposure roll. Think of the ac 
ditional volume that could be rea. 
ized solely by encouraging eaC: 
household to take one more roll o 
pictures each year. I only wish ever 
sales opportunity were as poter 
tially fruitful as that. 

For the past few moments we hav 
been scanning the production an• 
sales side of the _picture, but ho\ 
about the technical s ide--or are w 
still in the hone and buggy phas 
that prevailed for so many years ht 
fore the war, when a camera was 
camera and film was film, and tha 
was that. The photographic industr 
has no need for concern on the 
score. During the past several yean 
more technological progress has bee1 
made in photography than in th 
previous two or three decades. Paus 
for a moment and consider some o 
the iteD111 we accept a11 a matter o 
course today- American-made higl 
quality cameras that are at lea~ 
equal to foreign-made camera! 
color-coded cameras that eliminat 
the mysteries of lens stops and sbul 
ter speeds, all-purpose midget Basl 
bulbs, faster films, low-cost camer 
kits, easy-to-operate range finde1 
and exposure meters and many other· 

On the other hand, I sincerely fe1 
that many of th~ impressive item 
will he effectively obsoleted withi 
the space of a very few years. Th 
research and engineering now unde 
way throughout the industry is al 
tacking every major problem and i 
aggressively seeking to attain ever 
major goal-especially the solutio 
to such long-established problems 11 

reducing the size of photographi 
equipment without sacrificing pi1 
lure quality or increasing the cost < 
the equipment, or providing greate 
simplicity of operation th.rough prac 
tical and workable automatic devict 
which combine accuracy with di 
pendahility. 

The first of these research goab
reductions in equipment size-me~ 
that within the next decade c. 
sooner, we will have smaller an 
more portable still and motion pictu1 
cameras, and portable projectors an 
viewing equipment Lighting equi1 
ment will he more compact, too, wit 
still smaller Aashhulbs, magazir 
Ba!lhguns, and electronic flash uni 
suitable for an amateur. 

The second of these major goa 
brings electronics into the picture
the achievement of photograph. 
equipment that wUl be easy to ope 
ate because of practical and worl 
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able automatic devices. Not too far 
from now1 the fully automatic cam· 
era will become commonplace, and 
the amateur photographer, who to· 
day clings to the box camera be
cause of the seeming complexity of 
more precise photographic equip
ment, can cast aside his final appre· 
hensions. The focusing and exposure 
timing problems will be automat
ically solved within the camera. And 
there will be a greater latitude of 
exposures in films for acceptable 
pictures. 

Progre11 and Probabilitie1 
As many of you know, one of the 

most promising areas of electronics 
ls the field of semiconductor devices, 
such as the tiny transistor which is 
finding increasing application in the 
amplifying and switching of electri· 
cal impulses in many kinds of elec· 
tronic equipment. Developments in 
this field may be translated into im
portant benefits to the photographic 
industry. As you know, all amateur 
photography today is based on silver, 
due to its effectiveness in film i'evel· 
oping. It is entirely possible t ':at in 
the future growth of the solid state 
physics field a completely new basic 
phot·ographic process may he 
achieved for capturing an image. 

This may seem more than a little 
''blue-sky" today, but the camera of 
the 1960's will use electronics to ad· 
j 1st the lens, cock the shutter, and 
\ 1ind the film. And the flashgun will 
l •e equipped with a clip or drum 
i imilar to those used on automatic 
guns. 

There will he another kind of pro
gress. Many of the devices now used 
by professionals and advanced ama
teurs, will go increasingly into gen· 
eral use, as a direct result of simplifi. 
cation and cost reduction. I am 
thinking about ultra-high shutter 
speeds and fast films, and variable 
focal-length lenses, which have 
achieved such spectacular success in 
professional photography. And don't 
forget infra-red and ult ra-violet 
photography, a technique which has 
barely been touched by the amateur. 

Carrying electronics more deeply 
into photography, one of these days 
you will be able to take motion pic
tures on magnetic tape and play them 
hack through your television re· 
ceiver, which by that time will be 
flat-wall TV, available in every room 
in the home. Three-dimensional pro· 
jection seems to be on the horizon, 
and electronics again may provide 
the solution. 

These have been only some .ran· 
dom p0$8ibilities--or perhap& r 
should say "strong probabilities"-

and we could add perhaps a dozen or 
more without too much time and ef
fort. However, when you combine all 
of the possibilities I have mentioned, 
and then make due allowance for the 
many others that have not occurred 
to us. I am sure you will agree with 
me that our photographic industry 
is on the threshold of one of the 
greateFt periods of growth and di
versification that any industry has 
ever known. 

No matter where you look, every· 
thin~ seems to be in the industry's 
favor. As if the normal population 
growth were not enough, together 
with our continually rising standard 
of living, there are two special situa
tions which are worth mentioning. 
One is the bumper crop of World 
War 11 bahies. These children, born 
between 1942 and 19451 will be in 
their upper 1teens by the 1960's and 
that is an age bracket that constitutes 
a major market for photographic 
products; witness the fact that teen· 
agers in nearly 10,000 schools 
throughout the country are today ac· 
tive in photographic activities of 
some S-Ort, including regular classes, 
camera clubs, and the like. This 
widespread interest will undoubtedly 
he six or seven times greater in five 
or six years, as the awareness of this 
constructive and productive activity 
continues to grow. 

TM Era A.Mad 

fa·erywhere you look these days, 
new chapters are being written in 
the history of photography-but the 
bookshelves that have been reserved 
for the volumes of the future stretch 
almm\t to infinity. Not even the re
motest semblance of a line can be 
drawn to indicate where photog
raphy m.ight he in 1967 or 1977. 
And I would say that the only other 
industry with as great a potential 
and as great an unknown is electron· 
ics. Together, these two fields have 
an era ahead of them that is difficult 
to measure, from any standpoint
whether it be quantity or usefulness. 

But you and I know that a paten· 
tial means only one thing-it is pos
sible of attainment, but there is no 
built-in guarantee. Everyone in the 
electronics and photographic industrr, 
and the thousands of others who wifl 
be joining these industries in the 
future, have a golden era ahead ... 
a golden era, to be sure, but al!o one 
in which the competition will he 
tough and imaginative and versatile. 
But the opportunities for success wi11 
be greater than ever-both for the or· 
ganization and the individual. 

Exciting new things 
are happening at 
HOFFMAN ELECTRONICS 
Out of advanced electronics 
research and development at 
Hoffman comes an entirely new 
concept in ground radar. Still 
under wraps by the Military, this 
unusual and practical Hoffman 
development applies revolutionary 
techniques to solving complex 
weapons systems problems. 

Hoffman's extensive experience in 
designing, developing and 
producing radar for airborne and 
shipboard installations laid the 
g.roundwork for this exciting new 
electronics development. In radar. 
as in other vital military and com. 
mercial fields-countermeasures, 
navigation, weapons and com· 
munications systems- Hoffman 
continues to produce the pattern 
for progress m electronics. 

Jn a dynamic industry where only 
change is permanent, eJ1.:citing 
things continue to happen 
at Hoffman. 

----------------,-
PllYSICISTS • ELECTltHICS A119 
El[CTIO·MECMA•ICAl Htlllrtal 

Significant new developmenis at 
Holtman in the fields of navigatioc, 
VLF, HF, VHF. UHF, radar, ECM. 
weapons systems and semiconductors 
have created important positions for 
scientists and engineers of !Ugh 
calibre. Please address laqufnes '° 
Chief Engineer. 

-----------------
Hoffman 

Electronics 
HOFFMAN LABORATORIES, IJIC. 
3761 South Hill Street 
Los Angeles 7, California 
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~adar's caught infiltration on hill four zero ... " 
As at sea and in-! he air, Hoffman:developed radar 

now gives our Armed Forces 
greatly extended.capabilities for surveillance ~n the 

1attlefield. It 's another outstanding exampl~ of .. . 
. - - :nr . ,, .~· ~. 
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By Lt. Gen. C. S. Irvine, USAF, Deputy Chief of Staff, Materiel 

AT THE OUTSET OF THIS article, I 
want to repeat something I have said 
many times. There is a job to be 
done, and the best way to get it done 
is to understand our industry-mili
tary problem. The sooner we reach 
that understanding, the better chance 
we'll have of producing operationally 
effective electronic hardware. 

We are not intent on acquiring a 
stockpile of military weapons and de
livery system!!, solely for the purpose 
of keeping people working and happy. 
Our defense efforts do not stem from 
a militant philosophy. The plain fact 
is that so long as aggressive Com
munism continues to build a mighty 
war-making potential, we have no al
ternative, except to stay ahead o{ 
them- in other words, to have what
ever force it takes to deter their drive 
for power. 

To emphasize the position we are 
in, and to support my insistence that 
our electronics people must do more 
than they have yet done, I want to 
give you a few comments about the 
Soviets. With this as a background, 
I next intend to describe our man
agerial approach to producing better 
hardware, faster. Finally, I shall un· 
derscore the requirements facing the 
electronics industry and its engineers 
in the months and years ahead. 

You have read and heard a lot 
about how the Soviets have pro
gressed in aircraft development and 
production, and there is ample evi
dence of the success they appear to 
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he having with nuclear weapons. The 
question that may arise is--just bow 
do they stand, time-wise, with regard 
to our own advancements. 

Without going into specific intelli
gence reports, we can deduce that 
their lag is virtually non-existent. Sci
entifically, they are moving rapidly 
and on their own. 

They have revealed a radar capa
bility, which implies a tremendous ad
vance in the state-of-the-art. Further, 
their technical advancement in the 
electronics and radiation fields was 
confirmed at the Geneva Conference. 
I saw some of their electronic gear 
during my visit last summer. I am 
convinced that their engineers are 
about as competent as our own peo
ple. They develop more than mar
ginal reliability into their equip
ments. 

They simplify as much as possible, 
and, so far as I could tell, their equip
ment is truly specialized. In regard 
to work with reliable, high perform
ance tubes--there is good reason to 
believe they are up with us. 

To further their own knowledge, 
and to avoid wasting time by duplica
tive research and devwpment, they 
keep abreast of what is going on in 
the outside world by reading scien
tific reports and journals originally 
done in other languages. They have 
over 3000 people working in a large, 
government-run library which trans· 
lates, files and abstracts the technical 
papers from all over the world; infor. 
mation available in the most recently 
published reports is distributed to 
their scientists within a matter of 
days if the topic warrants priority 
treatment. 

I do not mean to paint a gloomy 
picture, but I do want to impress on 
you the facts as they appear to us. As 
I have said before, the Soviet rate of 
progress in almost all technological 
fields is currently greater than our 
own. We should all be gravely con
cerned about it. It is this concern 
that we need to instill in both techni· 
cal and management people. 

With these facts before us, we have 
no alternative hut to extend the lead 
while we possess an existing degree 
of airpower superiority. This means 

that we must convert knowledge into 
military hardware now. lt means, ~ 
pecially, that the electron ic eegmetit 
of our industry must translate its J.an. 
guage and symhols into tangible black 
boxes for our aircraft, missiles and 
ground control equipment. Jn tht 
military we must simplify and stream. 
line our procedures and our specifit'a
tions. Whenever possible, we mu.<t 
make civilian and military standard~ 
coincide. 

Let me say right here, though, that 
we can't create these complicated de
vices without proper managemenL By 
that, I mean that electronic compo
nents are parts of subsystems, and 
their creation must proceed in a sys
tematic guided fashion. In other 
words, interrelated elements must be 
integrated into a workable whole, else 
we'll wind up with a hodge-podge of 
over-weight, ill-fitted, unreliable gim· 
micks. 

To give direction to design, dC'\·eJ. 
opment, and production efforts, the 
Air Force has set up the subsystem 
approach as a managerial tool Tt is 
quite similar to the weapon system 
concept of procurement. A prime 
electronic contractor is selected to de. 
sign, assemble, prO'lle out, and deliver 
a complete subsystem which will be 
incorporated in an air vehicle or ti 
part of the ground support network. 

Let me make it clear, however, that 
this prime contractor is not arbitrari
ly selected. Rather, we make a com· 
prehensive facilities survey, just a.s 
we do under the weapon system CQD· 

cept-studying the company's organi· 
zational and managerial structure, its 
current commitments that could in· 
terfere with work completion, its pro· 
duction potential, and most of all its 
design and engineering approach to 
the problem. 

Further, once it has a contract it 
does not have a concurrent authorih' 
to tool up and produce all parts and 
components. It is required to estah
lish a well-planned, coordinated suh· 
contract structure and to farm out 
the production of as much of the wort 
as reasonably can be done by smaller 
specializing firms. 

This subsystem approach of!ers 
three decided benefits: For one thing, 
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·'\. ~<.\-\~ \~< "t\~"~ 1~~\d develop· 
111.enn'mt>"~~~t:. 'U.e o\ ~-veral engi· 
·"Mering iu.\h, 'ta'heT tban one. Addi
;iJiooa}ly, \h~ \'a.cans that tne end item 
Wlould stem from the creative think· 
• IS of a larger cross-section of elec
onics experts, insuring greater per· 

ormance. 
For another benefit, this approach 

leads to dispersal of Government busi· 
ness to more companies, making for a 
sounder industrial economy. 

Most important, however, the suh
sJ·stem approach fosters more and 
better coordination of design and pro. 
duction engineering efforts. This is 
an absolute must in this era of highly 
complex equipment and the critical 
shortage of engineers. 

We are convinced that this man
agerial approach to building elec
tronic subsystems is a sound one. It 
leads to a specialized, simplified, in
\e¥.,rated product, arrived at by plan 
instead of by-guess-and-by-golly. 

But notice! J said it leads to this 
product. It does not make ii. The ap
proach is a tool of management aimed 
at keeping design-development-pro
duction gears well oiled and running 
smoothly. In the final analysis, it.s 
effectiveness is only what our engi
-neers and production men make it. 

In the light of immediate and fu. 
lure air vehicle performance goals 
and their impact in term.s of elec
tronic equipment, engineers across 
the Nation have a grave responsibility. 
To emphasize this fact, let me remind 
you briefly of our current weapon 
systems inventory. 

In our bomber fteet right now we 
are replacing the B-36 with the B-52 
long-range bomber. We have the B-
47, B-57, and B-66 tactical bombers 
in our active units. Immediately be
yond these, the upcoming supersonic 
B-58 is showing greater promise as a 
possible follow-on for the B-47. 

Additionally, our fighter and inter· 
ceptor aircraft are reaching an ad· 
vanced stage of modernization. These 
include the F-100 <lay fighter and 
fighter bomber, F-101 fighter bomber 
and fighter interceptor, the F-102 
fighter interceptor, F-104 superiority 
fighter, F-105 fighter bomber and F-
106 fighter interceptor-all in the 
supersonic class, and each one a spe· 
cific complex design for a definite 
operational requirement. 

In the missile field, we are pushing 
the Titan and Atlas JCBM's (Inter
continental Ballistic Missile), the 
Thor IRBM {Intermediate Range Bal
listic Missile), the Snark air-breath
ing mis&iles and the Bomarc inter
ceptor. While. these are proceeding 
as rapidly as possible, considering 
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the costs, complexity and state-of-art, 
we know it will he some little time 
before they can be introduced to re
place part of the manned bombers. 
In the meantime, we are makin,g ex· 
tensive studies in regard to both 
chemically powered and nuclear pow
ered aircraft for supersonic long· 
range bombers as follow-on fo.r the 
B-52, and to be used in conjunction 
with the ICBM's and IRBM's. 

Performance-wise, we have set our 
sights on speeds of over Mach 3 and 
altitudes of more than 15 miles for 
manned aircraft, for the immediate 
future. During the next ten years, we 
want to !!hoot for Mach 10 and alti
tudes far exceeding anything now 
possible with the current state-of-the
art. Also, we want to extend the 
range of specialized bombers to such 
a point that we can make a round trip 
ftight between here and any spot on 
the globe without refueling. 

In close conjunction with these 
delivery systems, we must have ef
fective electronic devices that are 
absol.u.uly reliable, and that exceed 
in performance anything that the 
Soviets have or will have. These, I 
know, are far-reaching requirements, 
impossible ten years ago and difficult 
today. But for tomorrow's deterrent 
force they have got to be fads of life. 
In over 35 yeani of military service, 
I have found that the only safe 
prophesy is that weapons and their 
method of employment wi1J change, 
for progress itself is changed for the 
better. 

But let's get down to cases--as far 
as you are concerned. In the first 
place, electronic subsystems are the 
heart and soul of ballistic and air 
breathing machines: timing, guid
ance, and aiming devices, navigational 
systems, sensing and lock-on equip
ment-the list is long. Except for the 
body and the propulsion system, these 
machines are in fact numerous elec· 
tronic subsysterna integrated into 11 

workable whole. 

An Electronic Complez 

The activating force of our total 
Air Defense structure is an electronic 
complex with a three-part sequence: 
ground detection of aircraft, ground· 
to-interceptor guidance, and inter
ceptor-to-foe homing and fire control. 
Each of these three is dependent on 
the other, and total reliabiUty of the 
whole system demands 100% reli· 
ability of each separate one. 

Our retaliatory strength will be 
effected directly by the capability of 
electronic devices. It makes no differ
ence how po~ntially damaging our 
bombers are, unless they break 
through the enemy's defense net and 

drop bombs accurately on asaigned 
targets. We have a high standard to 
uphold. 

Now-I'm not pretending to pass 
along this information as something 
new or startling. You are as well 
acquainted with these needs as I am. 
My pUl'pose is to lay them out before 
you and to impress upon you-and 
upon the companies, laboratories, and 
research centers-the magnitude of 
the work to be done. The first task 
needing consideration involves crest· 
ing certain critically needed tubes. 
especially those required by our elec
tronics counter measuTeS program, 
our advanced radar system, and our 
next stages of communication. 

We are looking forward to the ad
vanced oscillators and amplifiers such 
as the traveling wave tube and ex
pect its availability in terms of years. 
We need it now. This tube, besides 
being voltage tuned, has the inter
esting characteTistics of widely vari· 
able band width, the ability to trans
mit on several frequencies at one time, 
and a tuning range in the order of 
two to one. 

Being an amplifier rather than an 
oscillator it can form the desired 
signals and frequencies at low level 
and then amplify them to the power 
we need. We anticipated their use as 
far back as IO years ago. But the rub 
is this: While we have known the 
theory, we haven't gotten very far. 
And that's the job in fro~t of you and 
your companies. It is essential that 
you get busy and convert your fonnu· 
las and equations into hardware-
something we can sink our testing 
teeth into. 

With American know-how resting 
comfortably on its laurels, J am con· 
cerned because it is possible that Eu
ropean nations have the jump on us. 

Of course, I realize that companies 
may have been reluctant to move into 
this field because they felt that the 
equipment the Air Force desires 
would not have a direct commercial 
application. I am certain that ad· 
vanced amplifiers and oscillators will 
have wide commercial application 
and will appear on the foreign mar
ket, perhaps, before they do here. 

It is only common sense to co
ordinate design efforts with materials 
engineers, tool designers, subsystem 
contractors and production engi· 
neers, toward the goal, not merely of 
nursemaiding one handmade product, 
but of laying the ground work for 
mass production. This effort should 
not be limited to an article which., 
when finished, performs reliably only 
within the confines of a laboratory. 
It should anticipate the adverse vibra· 
tion and heat conditions in its oper
ational environment 
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Greater simplicity is needed. It 
has been said that equipment has 
been over-designed, and therefore 
over-priced, for the performance of 
military missions. It may he only 
that the complex laboratory standards 
we are trying to use are too high for 
Service operation. Perhaps we should 
approach commercial standards and 
simplicity for our military purposes. 
Military aircraft and engines tend to 
do the pioneering and developing for 
our commercial airlines and our 
private flyers. 

In electronics, because of the much 
wider commercial market, it seems 
imperative to me that we should move 
forward in our development and pro· 
duction standards on a broad front 
which will meet both military anCI 
civilian requirements. 

So far, production itself has not 
been a bottleneck. By that, I mean 
that we have usually had on hand the 
number of items required for assem
bly. Notice, though, I said produc· 
tion of number$ had not been a prob· 
lem. But reliability and efficiency of 
operation have been problem~riti· 
c:ally serious ones. And of especial 
anportance insofar as the defense 
..:ornmunications network is con
cerned, incompatibility of interrelated 
subsystems has resulted in serious de· 
ficiencies. 

Administratively, we are conduct
ing an intensive program to establish 
certain operating norms which should 
lead to reUahility factors. Progress 
in this effort appears to be very satis· 
factory. But these reports are after
the-fact statements. The best way to 
cure these malfunctions is to engineer 
fool-proof mechanisms operating well 
below ma~imum outputs. 

Unfortunately, specification ratings 
too often allow only a slim margin 
between normal conditions and ex· 
treme situations such as supply-volt
age variation, load variation or even 
manufacturing variation. As a conse
quence, installed items, when sub· 
jected to take-off, cruise, and landing 
operations, too frequently malfunc· 
ti on. 

The point I am making is that you 
must extend greater effort to rugged
ize marginal components, or so alter 
the design that malfunctioning will 
not result in mission failure. 

At the same time, we must endeavor 
to reduce the scope of the job and 
limit our specification requirements 
to the bare minimum. We must have 
hardware that will run even if it will 
not accomplish every job that the 
fertile minds of our military and 
civilian technicans can envision. 

Additionally, I urge you to elimi
nate after-manufacture adjustments 
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as much as possible. Present black 
boxes are essential to us because all 
too often our maintenance people are 
not engineers and therefore cannot 
set controls as accurately as you can 
in your laboratories. 

Space does not permit me to itemize 
all the types of component weaknesses 
and shortcomings that have resulted 
in product failure. But, failure re
ports tell the sad story. 

However, there are occasions when 
we must take a calculated risk, and 
we have with HF, VHF and UHF, 
with the bomb nav system, and with 
the fire control system. Here is the 
pattern of one sample item: 1948-
development started; 19S~produc
tion contract let, with prototype 
scheduled for one year later; 1952-
production delivery due, but dates 
no1 met; 195~ngineering changes 
further delay delivery; 1954-1955 
- tremendous technical difficulties, a 
terribly high failure rate, a sadly 
discouraged and highly vocal oper
ational command; 1956-final satis
factory operation of the de-bugged 
unit. 

In summary, the Air Force asked 
for too much, too soon. The company 
promised too much, perhaps with 
tongue in cheek. Obviously, looking 
hack at this program, there was not 
enough management, by either the 
Air Force or company. This sample 
could he applied to any one of tbe 
major electronic systems which the 
Air Force has installed in its aircraft. 
We get there eventually, but it sure is 
a rocky road. 

Another problem we have discussed 
at length is that of compatibility. This 
is primarily a design shortcoming, 
too oft.en resulting from inadequate 
coordination between the different 
engineering staffs which are responsi
ble for related components or com
panion subsystems. These range from 
frequency and voltage discrepancies, 
inadequate power availability, and 
data link code distortion; to errors 
such as inadequate space allotment 
for black boxes, mismatched connec
tions, and too great a separation 
between related components within 
the air vehicle, or no provision for 
cooling. 

If you thfok for a moment I am 
exaggerating these problems, talk with 
some of your technical representatives 
who have seen the difficulties we have 
encountered, and who have had to 
substitute make-do modifications for 
real engineering. Or go to the Air 
Proving Ground Command or one of 
our tactical units and just listen to 
the poor crew chief-he can't get his 
joh done in a forty.hour week. 

Now-.l realize that my comments 
here have a negative tone to them. In 

fact, you may get the idea that tbt 
electronics picture ia totally black. 
Thjs is not the full truth. ln my opiD· 
ion, it is just a dull grey. Some of our 
companies have shown real initiatiye 
and individual effort. Their designs 
showed originality and offered ma· 
terial improvements in performance. 
Some of our Air Force procedures 
show signs of modernization. But 
world circumstances and the urgent 
need of our aircraft. missiles, and 
communications network do not allolf 
me to indulge in my favorite pastime 
of commending people for work ... ·ell 
done. I am forced to call for more 
and better effort than we have yet put 
forth. 

Coune• o/ Action 
In conclusion, then, let me repeat 

the obvious: To an ever increasing de· 
gree, electronic.f will determine t]I( 
true e/Jectivenes.f of our military capo· 
bilily a.fa deterrent force. We are so 
dependent on this field of endea,·or 
that we can neither defend ourselve
nor retaliate without its products. But 
the products have to be more efficient, 
more reliable, and far simpler from 
the maintenance point of view than 
anything yet offered. And they ha,·e 
to come faster than in the past. 

Recently, you've read and beard 
that the Soviet Union is facing some 
serious difficulties within its industrial 
complex. You may have been told 
that they are producing at a slower 
rate than in the past. I do not intend 
to deny those reports, but I am afraid 
we would be going down the "dream· 
world" path if we interpreted those 
reports to mean that Soviet empbasi~ 
on military technology is letting up. 
In all likelihood, the simple truth i~ 
that they are facing scientific barrier5 
and are concentrating their efforts oil 
less publicized but highly important 
new devices. 

Make no mistake about it. Thel' 
have not retracted from their avowed 
intention of dominating the world. 
In face of probabilities where the 
Soviets are concerned, we have only 
three courses of action to follow: 
First, to produce the best, most effi. 
cient, most reliable encl items our 
trained minds can create-and to 
produce them in sufficient quantity to 
assure our continued air power superi· 
ority. Second, to upgrade the train· 
ing and motivation of our scientis~, 
our design engineers, and our produc· 
tion engineers to higher and bightr 
plateaus of achievement. And third. 
to stimulate and activate the beart!I 
and minds of our you.ng men and 
women to fully participate in the 
izeometric upswing of our electronic 
future. 
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A new destroyer e11eort, USS HOOPER (DE-1026) 

wu launched Au1mt 1, 1957 at Bethlehem Steel 
Paci6c Coa~l Shipyard, Sao Francisco. The new 
deetroyer eflcort w119 chrietened by MiH Elizabeth L. 
Hooper of Wubio11on, D. C., daughter of the late 
Rear Admiral Stanford C. Hooper, USN, Navy Com
muoicatlooa pioneer for whom the ship ie named. h 
ie del!li1ned for anti-11ubmarine search and attack 
warfare, scoat'i~ and conl'oy duty and will be 6ued 
oat b7 January 24, 1958. 

The late Rear Admiral Hooper graduated from 
the U.S. Nal'al Academ7 in 1905. He le often re
fer:N>d to ae hal'ing been "lbe father of Nanl Com· 
muniu1ions." Rie Nal'al career uhore and afloat was 
moet dietingalehed. He occupied many important 
poeitiooe and receil'ed a number of civilian &1"arde 
in the field of communication• and numerou11 com
mendations. In recoplt.ion of hie oul8tanding mili
tary eeniee, he wae presented the Navy Croe11. 

Following ael'eo yean at sea and an inatruclorship 
at the Naval Academy, In 1912 Rear Admiral Hooper 
We$ appointed Fleet Radio Officer, a poel that he 
himiielf had eagge1ted aa necenary for the proper 
admini11ration of the new method of communication. 

In the period 1915 to 1928, he lfa& the guiding 
epirit in del'eloping Naval Radio from little more 
than a toy to the euentlal commanlcallont1 medinm 
it had become by the latter date. ln the first few 
yean be pushed tbrou11h to completion the world
wide daain of land elJltlons, £urnlahing the firet com
munication between the Navy ashore and the Fleet 
at sea. In 1925 he went to sea u U.S. Fleet Radio 
Officer on a aaiAe lo Au111ralia and carried out the 
Navy's pioneer teell! of what lfere then very higk 
frequency waves. The repom made al that lime had 
a tremendoue influence on the developmenl of thie 
6eld by the Navy and all other radio intere.te. 

Many new feature• appeared as 1tandarcl in Nani 
radio equ.lpment durin1 this del'elopment period, 
largely thron1h Rear Admiral Hooper'• influence 
and under }lie per11onal direction. Perhap11 the moel 
ontetandin1 WH the radio direction finder. It was 
due to Rear Admiral Hooper'• leadership and drive 
that Naval Research Laboratory became an aclil'lf.r. 

From 1928 lo 1934 he eerved a11 Director of Na-val 
Comm11nieation1, durin(J which time in 1930 he 1'81 

appointed a member or the Preeidenl'a Radio Board. 
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For many yeal"5, Rear Admiral Hooper eef'l'ed as 

a member of the lnterdepartment Radio Adl'i110ry 
Commillee; as dele1ate, or lechnical aeeletanl, to 
pracllcally all international radio conferences; a1 

Nary Jialeon with Congreeeional Committees on Com
munic.ation maller'tl, and ae Chairman of the radio 
group repreaent.in11 the Gol'ernmenl departmente, 
marine and aviation intereell in all radio mauen, 
particularly international. It was hie original recom
mendation which reeahed in the formation of t.he 
Radio Corporation of America, thua creating an all
American world-wide commnnicationa company to 
free the United Statee Crom dependence on foreign 
c:ontrolled radio communkatione. 

From 1939 until 194.2, be eerved ae Director, 
Radio Division, Navy Department, and in 1942, was 
made Technical All8iatant 10 the Vice Chief of 
Nani Operatione, Navy Department. la 1945 Ad
ntlral Hooper began hie reliremenl and it wae in this 
year that he wu eelected aa a winner of the Elliot 
Crea80D Gold Medal, awarded hr Franklin ln.etitute, 
"in cor11ideratlon of hie pioneering Jeadenhlp and 
praetical utiUut.ion of diecovery in the field of radio 
for the U.S. Nary." 

Beaidee hJa many military decoration•, Admiral 
Hooper received 1he Medal o( Honor of the Institute 
of Radio Engineere, "for the orderly planning and 
11yelematic Of'lanhation of radio communication in 
the government 1erviee and the concomitant and 
ret1ullin1J advances la the development of radio 
equipment and procedure," Aleo, the Marconi Me
morial Medal of Merit of the Veteran Wireleee Opera
tore Auoeiatlon wae awarded to him, "for ontltanding 
contribution• to the radio art, particularly in build
ing up the wireleee c:ommunlcation ayetem of the 
United Statea Navy from the atatu11 of aa engineer
ing experiment to a major military arm fOf' control, 
deteelion, and c:ommunicalion." 

The Armed Forca and Commanicadone Elec· 
troniea A81M>Ciatfon le proud to ha"e had Admiral 
Hooper H one of it• memben. We are pleued that 
one of our Nation'• Naval deetroyen will bear bu 
name--for thiB le indeed • deeerving tribute to a 
le•der and pioneer who del'oted hie life to a Naval 
career and a better America throu•h commUJ>lca
tiont1. 
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p1ete electtonic: search, trcick and lrill package 

designed for the aircraft and the mission. >- >- For ec:alOINGI 
and operational efficiency, the LMEE "Tri-A" (Advanced Aito 

bome ASW*) system will flll a true Jove-like function .•• II 
seeking the aggressor ... and as a thunderbolt in destroying I. 
)- >- Th.is is ciNy one of many LMEE advancements in ~ 

d~lays and search systems. Along with the development .t 
prOduction sections in Utica, its Advanced Electronics Centw at 
Ithaca, New York, is making important contributions to pOllhe 

systems studies. Coordination between LMEE engineers oad 
Naval research scienfists con wipe out tadical advantages .. 

has traditionally enjoyed. Write D•p•"'-9t D. 
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- GOVERNMENT 

ATOMI C CLOCK FOR ARMY The National Company, Inc., Malden, Nassachusetts, announced 
it h as received a $609,525 cont ract f r om the Army to produce experimental military 
a t omic clocks, called atomichr ons . The company said the clocks generate their oyn 
p owe r and are so accurate that they can be used as standards , bes i des being des i gned 
f or u se in a disaste r where no refer ence to s t andards would be possible . By ut i l i z
ing r requency control, the i nstrument corrects continuously the s ignal of a crys t al 
oscil. l a t or that drives the clock. The compact and rugged atomichrons can withstand 
g reat shocks , acceleration and wide t emperature ranges. 

•?ANATRACK• A device for simulating the actual flight path of a space vehicle has 
been developed by engineer Edward J. Madden, Corps of Engineers' Research and Devel
opmen t Laboratories , Fort Belvoir, Virginia. Called •Panatrack, • the device pr o
ject s a moving view of the terrain over which the vehicle • flies, • showing the area 
as it would be seen by an observer in a space ship or satellite . The apparatus con
sists essentially of a projector inside a globe. 

DEPARTMENT OF DEFENSE SUMMARIZES STRENGTH OF ARMED FORCES On June 30, 1957, the 
total combined strength of the Armed Forces was 2,794,411. This represents an in
crease of 4,581 from May 31, 1957 . Breakdown figures~Army , 997,916; Navy, 676,532: 
Marine Corps, 200 , 893 and Air Force, 919,070. 

NAVY TO USE •ELECTRONIC BRAI N• TO STUDY VANGUARD FLIGHT A specially-designed elec
tronic brain, known as the Automatic Recording and Reduction Facility (ARRF) , will 
be inst alled and placed in operation at the Air Force Missile Test Center near Cocoa 
Beach , Flori da , by early fall . The ARRF automatically processes flight information 
from each of the three- stage VANGUARD test vehicles and satelli t e laWlching 
vehicles, and final data can be provided in less than 72 hours after a firing. This 
is a j oint development of Radiation, I nc ., Melbourne, Florida, and the U. S. Naval 
Research Laboratory , Washington, D. c. 
WAGES AND PRICES The final scor e of the effects of world- wide i ncreases i n l abor 
cost s has not yet been written. Accor d i ng to figur es compiled by the Un ited St a t es 
Department of Labor, hourly wages in t he United St ates have increased about 42% 
since 1950 and consumer prices about 20%. Figures showing increases in hourly wages 
and consumer prices in other count r i es are: Canada~52% and 18%; Great Britain~55% 
and 42%; West Germany~52% and 15%; France~90% and 38%; netherlands--48% and 32%. 

FCC MEETING ON PAY- TV The Federal Communications Commission will take up the sub
scription-TV question at a special meeting on September 17 . Thus, they will r esume 
the pay-TV question which was reviewed in August before the agency recessed . 

CONTRACTS : ARMY: Collins Radio Co •• investigation of t heory and application of 
scatter circuits in tactical systems and developing tropospheric scatter system, 
$426,079; Melpar , Inc ., technical assistance for Army aircraft electronics systems 
and equipment tests and studies, $753,089; Times Facsimile Corp., engineering test 
model, polaroid facsimile system, $50 , 000; Fairchild Aircraft, research and develop
ment for manufact.ure of high speed surveillance drones, $12, 000,000; Willys Motors. 
Inc., further work on Mechanical Mule. $6,783,424; Philco Corp., radio relay units 
and associated parts, $10,000,000. NAVY: Hazeltine Corp., ship instruments , 
SS,443,337 and decoding equipment . Sl,180 , 283; Packard- Bell Electronics Corp. , radar 
test equipment, $300,000 and production of IFF (Identification, Friend or Foe) 
equipment, $1,000,000; Ryan Ae r onautical Co . , automatic nav igators, $348,016 ; Fed
eral Telecommunications Labs., development of transmitting equipment and amplifier, 
$~9 . ~00. AIR FORCE: American Bosch Arma Cor p., facilities and support of ballistic 
m1ss1les, $1 , 922,290; Kollsman Instrument, azimuth computer , $2,651 , 127; Ot is Ele
vator, bombing and navigational radar trainers, spares, data and equipment, 
S2,230,547; Westinghouse El ectric Corp. , production of 3600 magnetron t ubes, 
$1,400,000 ; Texas Instruments, Inc . , photographic mapping rada r sys t em, $1,394,318; 
General Electric Co., fire control system, $16 , 000,000. 
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- INDUSTRY -

SMALL •BRAIN• A high-speed digital computer, •Leprechaun,• has been built at Bell 
Telephone Labs. Leprechaun is about the size of a home TV set and requires less 
power to operate~only 9,000 electrical components . It can take its instructions 
immediately from its memory no matter where the instruction may be stored . The 
machine can store 1,024 •words• in its memory--each •word• consisting of 18 binary 
digits. Developed under an Air Force contract , the new computer is to be used for 
programming and logical- design research on digital computers for military real-time 
control applica tions. 

RCA CLOSED-CIRCUIT TV SYSTEM GUARDS GATE Television has joined the guard force at 
the Esso Standard Oil Company's refinery research laboratories in Baton Rouge , 
Louisiana . Two RCA •TV Eye• cameras are installed at a turnstile ga te, which bars 
t he entrance t o the grounds. The closed-circuit installation enables Esso guards tc 
control the gate in an office hWldreds of feet away where they can see and confirm 
the credentials of employees seeking entry. One camera shows a clear view of the 
person and the second camera televises the employee's identification badge . 

AUTOMATIC TELEPHONE DIALING James Kilburg, the inventor of •nialaphone,• an alpha
betical index that automatically dials up to 890 pre-picked telephone numbers, has 
signed a contract in San Mateo, California for manufacturing of the device with 
Western Electric Company for Bell Telephone System, and a lso with Automatic El ectric 
Company for independent telephone companies. The self-contained unit connected 
alongside the telephone, is operated by turning a hand crank to locat e a name on the 
alphabetical listing, then the starter key is pressed to complete the call auto
matically . The dialaphone will be availabl e from local telephone companies on a 
subscription basis only. 

•READING• DOCUMENTS ELECTRONICALLY Solartron Electronic Group, Ltd. , of Thames 
Ditton, Surrey, has de.vised an electronic •reader• aimed at making information from 
documents instantly avai l able to computers without resort to human middlemen. The 
electronic reading automatic (ERA) scans the document at the rate of 300 characters 
a second and feeds information directly into a computer by means of electrical 
impulses. Solartron and Rheem Manufacturing Co. of New York have formed a jointly
owned company called Rheem- Solartron, Ltd. to do research and development work on 
the ERA and other electronic devices . 

- GENERAL-

NORTH AND SOUTH POLE •HAMS" Two American scientists , Dr. Charles R. Bentley and 
Maurice J. Davidson , who are engaged in research for the IGY, have succeeded i 11 
communicating with each other between the North and South Polar regions. The 
scientists, both of "how are from Columbia University, reported reception on the 
"Haw" radio band "clear as a bell ,• although the distance between their stations is 
more than 11 , 200 miles. It is believed to be one of only two such direct conversa
tions from the Arctic to the Antarctic . 

~RETMA" NOW "EIA• Radio-Electronics-Television Manufacturers Association (RETMA ) 
has changed its name to Electronic Industries Association (EIA ) . The organization 
felt that EIA more simply and adequately describes the present character and growth 
potential of "our expanding industry.• Other changes-the set division will be 
known as the consumer products division, and the tube division will be expanded into 
a tube and semiconductor division. 

NATIONAL ELECTRONICS CONFERENCE More than 10,000 persons are expected to attend 
the 1957 National Electronics Conference at the Sherman Hotel in Chicago, October 
7-9. A total of 96 technical papers, six tutorial talks and three luncheon 
addresses will be presented during this 13th annual conference. A record 245 com
merical exhibits will be on display with most of the nation's leading electronics 
manufacturing and research laboratories represented. The event is sponsored by 
the American Institute of Electrical Engineers, Illinois Institute of Technology, 
Institute of Radio Engineers and Northwestern and Illinois Universities. 

ATOM FAIR The 1957 Trade Fair of the Atomic Industry is scheduled for October 28 
through 31 at the Coliseum in New York City. The sponsor, the Atomic Industrial 
ForutD , has offered to send AFCEA members Complimentary Atom Fair tickets on request. 
'ticket requests should be made on business letterhead, and addressed to: Atom Fair, 
3 East 54th Street, New York 22, New York. 
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ACCURATE 

1 part 
I 

1n 107 

NEW FORK UNIT DESIGNED FOR HIGH ENVI

RONMENTAL V IBRATION U SES. SENSIBILITY TO 

EXTERNAL FORCES IS REDUCED AT LEAST ONE 

ORDER OF MAGNITUDE THROUGH V IBRATION 

RANGE OF 2 TO 2000 CPS WITHOUT SHOCK 

MOUNTS. 

INHERENT STABILITY IS AT LEAST 1 PART IN 

1 MILLION ±5°C OR 1 PART IN 10 MILLION 

WITH OVEN. 

FORK FREQUENCIES 1000 TO 5000 CPS. 

LONG TERM DRIFT LESS THAN 5/109 PER VEAR . 

TIMES FACSIMILE CORPORATION 
540 West 58th Street, New York 19, N . V . -1523 L Street N . W ., Washington 5, O . C . 
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BIZ AC 

electronic brain joins the Army 
by A. L. Malcarney, Executive Vice President, Defeme Electronic Products, RCA 

WHEN NEWSPAPER COLUMNIST H. 1. Phillips heard re
cently about some of the fancy feats the new Bi.zmac elec
tronic "brain" was performing for the Army, he re
marked: "This sort of thing can do away with the human 
head except for purposes of photography and shaving." 

That, of course, is more than a mild exaggeration. Still 
the Army is finding out that RCA's Bizmac electronic data 
processing system can do some impressive things. At the 
Ordnance Tank-Automotive Command (OTAC) bead· 
quarters in Detroit, where it keeps track of the Army's 
spare parts all over the globe, Bizmac can: 

• Complete in forty-eight hours an inventory 
procedure that once took up to three months. 

• Process by computer in one hour as m.uch 
work as 400 girls with hand calculating machines 
could turn out in the same time. 

• Store on a single 10%-inch reel of magnetic 
tape as much information as was previously held in 
ten file shelves. 

• Reduce by 85 per cent, over the next year, 
OTAC's visible records which are now on some 
10,000,000 file cards, punched cards, metal plates 
and hand-written sheets. 

• Record information on magnetic tape and 
read from tape at 1,700 words per second-a rate 
at which it could finish Tolstoy's "War And Peace" 
in about five minutes. 
Bizmac is the latest and largest of a whole array of 
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electronic data processing systems that are working an 
office revolution in industry, in commerce and in Govern· 
ment including the Armed Forces. The Army Signal 
Corps, Ordnance Corps and other services have shoWD 
great interest and ingenuity in adapting these systems to 
their own special requirements in logistics, financial and 
personnel management, record-keeping, and research and 
development. The Services have found, as Major General 
W. Preston Corderman, Commanding General, Fort Mon· 
mouth, N. 1. Signal School and Laboratories, expreseecl 
it, that "with the tremendous capacity of electronic com
puters to process, to store, to memorize and to display 
information, untold amounts of space, of money and 
numbers of people can well be saved." 

Bi11mac Control• Inventory 
At OTAC headquarters, a four-story, block.long, bro•11 

brick building in the southwestern section of Detroit, the 
Bizmac system is used for inventory control. The Com
mand is responsible for the development, design, manu· 
facture, storage, supply and maintenance of nearl:~· every· 
thing needed to put a global Army on wheels and tracb, 
and keep it supplied with spare parts. Some idea of the 
vast scope of the job may be gleaned from the fact that a 
typical tank requires ab-Out 6,000 separate maintenance 
items, and a typical transport vehicle requires 4,000. 

Altogether, OTAC supports about a million pieces of 
tank and automotive equipment. It supplies spare parts 
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\at \6-~ ~~ .. \fl~\ \)a'!!.\.c,~~icles and over 1,200 different 
roode\i!. \~ ~~~'t\\.Q''\ \~ .._ '1des more than 170,000 sepa
ta\e 1\tm'?., \'b.~°t\'t\~ \tO\\\ --nuts and bolts to complete en
gines anO. \tU\'i>'t\."\~s\.Qt\~. A'hese spare parts are stored at 
twelve ma}Qt de\\Qts \n \he United States and abroad, each 
depot serv\n~ t\\e Army camps, posts and stations in its 
immediate geographical area. 

What'• In the "Brain?" 
The depots feed information on their supply trans

actions into the Bizmac system daily. This information 
comes in over telephone lines and is received in the form 
of punched cards. It is then transferred to magnetic t.ape, 
Bizmac's basic storage medium, and stored in one of 182 
tape stations. Each station can ·he connected to other 
units in the Bizmac system at the push of a button. The 
magnetic tape is run through one of the three sorters 
which do the electronic equivalent of "paper shuffiing"
putting data in the proper sequence. Then the tape is 
processed through the computer which automatically 
updates the files and singles out items for the attention of 
the supply manager. When the computer finds a depot 
short of an item, it passes this information on to an 
electro-mechanical printer which prints re-order forms at 
the rate of 600 lines a minute. If one particular fact is 
needed quickly, an interrogation unit can search the sys
tem's 100,000,000 facts and find the answer within three 
minutes. 

The uniqueness of Bizmac lies in the fact that it can 
handle more work than other systems because of its 
ability to do several operations simultaneously, and con
trol and coordinate them from a central point. l t can 
perform a file search at the same time it is posting infor
mation to an account and printing out the results of a 
previous computation. All these operations can be con
\tQl\ed remotely from a room, known as system central, 
which is similar to a telephone exchange. 

Bizmac is designed to handle three main functions: 
Keeping Inventory of Spare Parts. It maintains up-to· 

the-minute information about what supplies are on hand 
11t each of the twelve accountable depots, how much is 
needed, what has been ordered and in what quantity, and 
how much material is in transit. By checking on supplies 
daily, Bizmac will permit an eventual reduction in inven
tories. This cut is expected to result in substantial savings 
on warehouse expenses, carrying c~arges, and loss 

through obsolescence. Major General Nelson M. Lynde, 
Jr., Command General of OTAC, estimates that the sav
ings will amount to " many millions of dollars," and that 
Bizmac will pay fo r its initial cost of $4.1 million, many 
times over every single year. 

Cataloging Spare Parts. Bizmac will make it possible 
to get spare-parts catalogs out to the various depots even 
before a new vehicle rolls off the assembly line. It will 
publish up-to-date catalogs within a few days after 
changes are made, instead of having a lag of several 
months as _previously. Mechanization of cataloging wiU 
also aid OT AC in the change over to the Defense Depart
ment's new stock numbering system, designed to elimi
nate duplication among the three Armed Services. 

Forecasting Supply Requirement&. Bizmac is now keep
ing track of how fast the various parts are moving at each 
depot and predicting how many parts will he required in 
the months ahead. Jn the future, it will forecast how 
many parts have to be on hand or on order throughout 
the entire depot system to keep supplies flowing in orderly 
fashion from the production line to all users. On the basis 
of these forecasts, slow-moving items can be prevented 
from ever getting into the system to pile up as surpluses. 
Periodically, Bizmac will forecast the spare-parts needs 
for advance budget planning, and prepare financial analy
ses of inventory for the supply manager. 

Ftmorable Re1ul11 

The Bizmac installation in Detroit includes some 220 
units of nineteen different but fully integrated types of 
equipment. However, the system itself is highly flexible, 
operating on the "building block" principle so that a 
business organization can use as many or as few units as 
it needs to do its job. Several Bizmac systems are now on 
order with RCA, but the one at OTAC is the first to go 
into full operation. 

General Lynde summed up the results to date in this 
way : 

"From what we have seen of the Biz~ac system in oir 
eration so far," he said, "we fe.el that it can contribute 
importantly to our job in two ways. First, it can stream· 
line our operations and help the system to he more re
sponsive to the Army's demands. Second, it can save the 
taxpayers substantial sums of money." 

WeW.ing the computer con1ole of RCA's Bizm•c electronic d•t• proceuing system ue (left to right) Dr. Elmer W. Engstrom, RCA's Senior 
h•~vtin Vice President; M•i· Gen. Nelson M. Lynde, Jr., Comm•nding Gener•I of the Army Ordnence T•nk-Automotive Command, end Ar· 

thur L. Malcuney, Executive Vice President of RCA's Defense Electronic Producls. 
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l\\V, \~\)~()\'\ ~"\ ".JBALLOONS 

\S a. pnt\~ \O'<I\ \o"t \ll~"t- opened a 
1ew \Wm\ ~\\\\l!.w;1.'\\\'I' \ot ~ilitary in
:elligence. 1'\\\\\al:'j s\\\~t:nts having 
[oreseen the\t '\f&.\ue, \t 'W~s only nat
aral that European atm\es had not 
overlooked their possibilities as el
evated platforms for military obser· 
vations. In the United States, the 
staff of the American army in mid
nineteenth century was preoccupied 
with Indian fighting and had 1ittle 
time for new military inventions. 
But, at. the outbreak of the Civil 
War, professional balloonists were 
quick to rectify this oversight. 

On April 18, 1861, less than one 
~·eek after the fall of Fort Sumter, 
Thaddeus Sobieski C. Lowe, one of 
the better known aeronauts in the 
United States~ brought the military 
potentialities of the balloon to the 
Nation's attentfon in a mos! spectac
ular manner. In what was to be a 
preview of a contemplated trans at
\an\ic f\ight, he started on a free 
Right from Cincinnati, Ohio. Nine 
\\outt. later he landed in Unionville, 
S. C., a distance of four hundred 
miles by air. His triumphant recep
tion cooled considerably when aboli· 
tionist newspapers were found in the 
basket of his balloon. After consid
erable difficulty and two arrests, 
'Lowe was able to establish his scien
tific status and was allowed to return 
~orth with his balloon. 

About the same time James Allen, 
the first professional balloonist to 
volunteer his services to the Union, 
appeared in Washington with two 
b1dloons, but his appointment as a 
military balloonist did not materialize 
!or several months. 

Using city gas to inflate his bal
loon, Allen made his first ascension 
June 6th, 1861. An attempt three 
days later was short-lived ·because 
the supply of gas, obtained this time 
from a portable generator, was insuffi· 
cient. 

Official military observers of these 
early demonstrations recognized that 
balloons could he useful only if train
ed soldiers were permanently detailed 
to operate them. 

Following Allen's demonstrations, 
Major General McDowell, in com· 
mand of the Union troops in Virginja, 
asked for a balloon to reconnoiter 
during his advance on Manassas. 
Allen was given this assignment. His 
efforts were coupled with bad luck 

~ Professor T.S.C. Lowe, who 
wae instrumental in bringing to 
the Nation's attention the mili· 
tary potentialities of the balloon, 
preparee to ohtJerve the Battle 
of Fair Oaks, Virginia in 1862. 
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which was to plague balloon opera
tion during the formative period of 
the balloon corps. One of Allen's bal
loons burst during its inflation, and 
the second tangled with some tele
graph poles en route to Falls Church, 
Virginia, and was damaged. It was 
not Allen who failed; it was his equip· 
ment, and this ended Allen as an 
independent civilian volunteer bal· 
loonist. During the next year when 
Lowe re-entered the picture and head
ed the balloon corps, Allen was ap· 
pointed s military aeronaut and even
tually became chief of the balloon 
service. 

The Corps of Topographical En· 
gineers had ·been given the responsi· 
bility for developing balloons for mili
tary purposes. They requested bids 
from several aeronauts and in June 
1861 a contract was awarded to John 
Wise. Wise, an able balloonist, was 
directed to construct a military bal
loon for 8300. His arrival in Wash· 
ington in July coincided with Allen's 
difficulties across the Potomac. 

Failure A.1 Bull Run 

When Allen failed General McDo
well, Wise, having been appointed a 
military balloonist, was ordered to 
move forward to Bull Run with his 
balloon. Difficulties in obtaining gas 
delayed his departure until the day of 
McDowell's defeat on June 21, 1861. 
The working similarity between bal
loon observers and the Signal Corps, 
in transmitting findings to ground 
forces, prompted Major A. J. Myer, 
the Chief Signal Officer, to request 
and obtain permission to accom
pany the balloon forward. By noon 
of the 21st, a caravan of men was 
only halfway when sounds of bat· 
tie warned them to move faster if the 
balloon was to play any part in the 
engagemenL Against the wishes of 
Wise, Myer had the inflated balloon 
tied to an escort wagon so that it 
could be moved forward at a trot. In 
this rough treatment it caught on 
some trees and the fabric was punc· 
tured. If the movement forward had 
continued, the balloon probably would 
have fallen into the hands of the Con. 
federates. However, if the balloon 
had been present during the battle, 
it undoubtedly would have bad con· 
siderable effect since the Union forces 
were almost without eyes while the 
Confederates were served with signal 
and observation stations. 

Three days Jater when the balloon 
was repaired, Confederate reconnais· 
sance detachments and artillery were 
observed near Arlington and within 
five miles of the Capitol. When the 
balloon was moved forward to be 

more useful, its mooring ropes were 
cut on telegraph wires, freeing it so 
that it floated toward the Confeder· 
ate lines. Fortunately for the Union 
Army, it was shot down by their own 
rifle fire. McDowell's command had 
enough of balloons since their con
tribution was nil. 

These two balloonists who had 
failed were supposed to be among 
the best in the country. Wise retired 
to his home and later entered the in
fantry where he served until he died. 

While Allen and Wise were having 
their difficulties in achieving recog
nition, aeronaut Lowe arrived in 
Washington. Although he came late, 
he had good political backing. Con· 
sequently, he was received at the 
White House and a small sum of 
money was allocated by the War 
Department for two demonstration 
ascents. The first, in June 1861, car· 
ried Lowe and a telegraph operator 
five hundred feet into the air. From 
this distance the following message 
was sent directly to the White House: 

Balloon Enterprise 
June 18, 1861 

To the President of 
the United States. 
Sir : 

This point of observation 
covers an area nearly 50 miles in 
diameter. The city, with its gir
dle of encampmentsi presents a 
superb scene. I have the pleas
ure in sending you this first dis· 
patch ever telegraphed from an 
aerial station, and in acknowl
edging indebtedness for your en
couragement for the opportunity 
of demonstrating the availabiUty 
of the science of aeronautics in 
the military service of the coun
try. T. S. C. LowE 

Similar messages were sent to other 
War Department officials. Here was 
a man who understood human nature 
and advertising. 

A second demonstration, witnessed 
by the President, was held on the 
grounds of the White House. Several 
ascents were made at that time with 
Government officials and general offi
cers. The newspapers praised the 
demonstrations and Professor Joseph 
Henry of the Smithsonian Institution 
sent the Secretary of War a detailed 
report of the public showi11g and bis 
approval of the military use of bal· 
loons. 

Immediately following the demon
strations, McDowell, who was igno· 
rant of the enemy in his front and 
being in need of a balloon for his 
command in Virginia, requested that 
Lowe report to him. Lowe made a 
successful ascent and drew a map for 
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Profesaor Lowe's military balloon near Gai.nes' Mill, Virginia. 

the Union Anny command. 
The commander of the Union 

armies, General Scott, had been un
receptive to the use of balloons. Lowe 
was received only through the per
sonal intervention of the President, 
who escorted him to Scott. Because 
of this introduction. Lowe was hired 
in August as a military aeronaut. Al
though he was the last to be recog
nized officially, he rose to the top in 
balloon development and became well
known and well-liked by McClellan 
and the Topographical Engineers. 
He worked closely with Professor 
Joseph Henry of the Smithsonian Jn. 
stitution, whose approval of all plans 
and methods Lowe careiully sought 
before acting. His tactics gained for 
him the confidence and respect of the 
higher officials. 

By the end of 1861, balloon opera
tions were on a firm basis. Lowe had 
constructed six ballons which were 
operated by hired balloonists. Twelve 
horse-drawn field hydrogen gas gen
erators, of the sulphuric acid-iron 
filing process, had been built Each 
was capable of filling the largest bal
loon in three hours. A converted 
coal barge was added to the balloon 
service and from its deck balloons 
could be inflated and ascents made. 

During the Fall and Winter of 
1861, the balloons made frequent 
ascents and kept the Union Army fullv 
informed of what the Confederate8 
were doing in its front. The bal
loons never were better than during 
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this static military situation. Military 
commanders took great personal in
terest in them, and Lowe personally 
was so much in demand for observa· 
tion that he had difficulty in staying 
away long enough to make the new 
balloons which had been ordered. 

Human nature changes but little, 
and even senior officers are fascinated 
by the new. One fine spring day a 
corps commander could not resist the 
call of the wide blue yonder and he 
ascended alone. At about 900 ft. 
elevation, the anchor rope gave way 
and the general floated off to the 
whims of the breeze. But, he had 
learned his lessons well. As he floated 
over the Confederate lines he made 
detailed reconnaissance. Then re· 
leasing ballast and rising higher he 
found a favorable cui:rent which 
brought him back safely within the 
Union lines. Thus were the Confeder
ates deprived of a balloon and a 
corps commander as a prisoner of 
war. 

As the balloon corps took shape, 
balloons were assigned to divisions, 
but operations remained under the 
technical supervision of Lowe and 
under the administrative control of 
the Topographical Engineers. As new 
balloons were delivered, additional 
operators were hired. They continued 
their good work and to them goes the 
credit for discovering, in the sprin11: 
of 1862, that the Confederates had 
evacuated Manassas, thereby permit
ting McClellan to start his attack in 

the Richmond peninsula. 
Once the movement of the Union 

army to the peninsula was decided 
upon and approved, events moved 
rapidly. A balloon was dispatched 
to Fortress Monroe and the report 
came that all was quiet there. Move
ment of troop.s started immediately. 
Lowe with his personnel and all of 
his equipment was ordered to Mon· 
roe. He moved with five balloons, 
ample horse-drawn field gas gener
ators, and a train of about seven wag· 
ons carrying additional balloon and 
camp equipment 

Observation started as the army 
moved up the peninsula. The Army 
of the Potomac bad been organized 
into corps and the normal assignment 
of balloons was to the corps. Lowe 
supplied his balloons wjth telegraph 
wire to facilitate direct communica
tion with corps headquarters.. In 
addition, he used signal flags with 
special codes or sent messages to the 
ground on rings sliding down the 
anchor ropes. 

Although Lowe and his men as
cended nearly every day, they did 
not discover Jackson's movement on 
the right flank of the Union line, a 
major factor in McClellan~s retire
ment from the peninsula. 

The success of the Union balloons 
impressed the Confederates. They 
made several attempts of their own, 
but lacked the necessarr materials 
and operators. Their use of the baJ. 
loon was never widespread. 

Balloor&Ul• Adepl al 

Reconnah1ance 

By 1863, balloonists had become 
adept at observing and reading signs. 
Under favorable terrain conditions, 
diTect observation could often dis
tinguish i n f a n t r y units, cavalry 
scouts, outposts, artillery batteries, 
emplaced guns, field fortifications, 
and encampments. Smoke was a vala· 
able source of information, whether 
it came from cannon or small al"ID!, 
from camp fires, or from the destruc• 
tion of bases and suppUes. Density 
and color 0£ the smoke was important 
in determining its source. When the 
distance was too great to pennit 
direct observation of camps, smoke 
from camp fires could mark the silt 
and position of the enemy. Camp 
fires almost invariably revealed the 
presence of the enemy and som~ 
their number. Strength of a moving 
column was easy to estimate by de
termining the time it took to pas.s a 
fixed point, or jf it was stationaJ)· or 
in position, by comparing its length 
and density with that of friendly 
troops whose numbers were known. 
To a~i;ure greater accuracy in identi· 
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Auracti1'e Target• 

To obtain the best observation, 
positions near the front were de
sirable. This made balloons a favor
able target for artillery. The enemy 
artillery could not resist the chal
lenge of the sitting bird. Although 
some damage was done at times to 
the rigging, none of the balloons 
were hit in the envelope or basket, 
nor were any brought down by hos
tile artillery fire. The points of as
cension always attracted casual visi· 
tors, and several generals were nearly 
hit by artillery fire when near bal· 
loons. Because they attracted fire, the 
presence of ·balloons was none too 
welcome by the troops and the bal
)oonists were frequently asked to 
move their equipment away. In some 
\n~\ances Lowe found it desirable to 
construct shelter for his ground 
cYews although only one member of 
his organization ·was killed during 
unit operations. 

The failure to assign soldiers or to 
place the balloon corps on a military 
status determined the defeat of the 
corps in the summer of 1863. 

The following criticism, made by 
an officer at Lowe's trial balloon run 
on the White House lawn in 1861, 
proved well-founded: The absence of 
military status and a permanent or· 
ganization of trained soldiers and 

ground crew, rendered balloon man· 
agement highly impractical. Respon· 
sibility was shunted from branch to 
branch without arriving at any satis
factory solution. The regular work of 
each branch was increased by de
tailing men for duty with the balloon 
corps. 

Not having been granted military 
status, the highly-paid civilian bal
loon corps personnel incurred re
sentment and distrust despite their 
aeronautic ability and service. Since 
their observations were not always 
accurate, suspicion of the value at
tributed to such service was felt to be 
justified. 

Finally in March 1863, the Corps 
of Engineers was delegated the ad· 
ministrative control of balloons, but 
the reception was far from one of 
kindly acceptance. Lowe's salary was 
drastically reduced, and he greeted 
the insult with a prompt resignation. 
However, during the emergency of 
the Chancellorsville campaign, Lowe 
patriotically served the corps, but 
without pay. A precipitant decline 
was effectively staged with the rude 
treatment of Lowe. Gradually, other 
technicans were dismissed, equip
ment was allowed to deteriorate and 
remaining officers lost interest. 

A Strategic Deciaion 

Finally, Hooker, following the bat· 
tle of FrederickshUig, made a strate· 
gic decision which completely ig· 
nored the use of ·balloons as an in· 
telligence instrument, bringing the 

corps to the brink of complete elimi· 
nation. 

Hooker, who had ultimately re
placed McClellan as Commander of 
the Army of the Potomac, was mak· 
ing a strategic move up the river 
prior to the battle of Chancellors· 
ville in 1863. Fearing that the Con
federates would recognize his tactics, 
he decided not to risk the possibility 
of exposing his position by also mov. 
ing the balloons. Although the hal· 
loon report on the movement of Con· 
federate troops from Fredericksburg 
toward Chancellorsville had been of 
great value, the balloons were de
prived of this last chance to prove 
their full potential. In June 1863, the 
balloons were transferred to the Sig· 
nal Corps. Colonel Myer, Chief Sig
nal Officer, requested hut was denied 
both men and money for carrying 
on proper support and improvement. 
Failing to obtain this support, all bal
loons were subsequently ordered 
back to Washington and their use 
was completely discontinued. 

Had the balloon corps continued, 
without doubt, its observations, which 
continually improved with experi· 
ence, could have grown to become 
a highly valuable asset to the Union 
Army at Gettysburg, in the Wilder· 
ness, at Spottsylvania and with Grant 
at Richmond, Now stands the ob· 
:viousness of that miscalculation 
wherein a most advantageous intel· 
ligence adjunct was allowed to pass 
out of existence at a time when its 
use implicitly promised to reach a 
peak of effectiveness. • • - - • -

lntlatiou of the balloon "Intrepid" to reconnoiter the Battle 0£ Fair Oaks, Virginia. The battle, which 
took place from May 31 to June 1, 1862, W88 fought in the area jutrt east of Richmond. 
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HA\NAllAN TELEPHONE CABLE ROUTE 

SICNAL Staff Report 

THE THIRD LINK 
THE CABLESHlP MONARCH, GRF.Y 

hulled veteran of scores of deep water 
ventures, sailed from San Pedro, Cali· 
fomia, July 12, 1957, on her biggest 
assignment-laying of the first under· 
sea telephone cable link with Hawaii. 
This was to be the last phase of the 
multi-million dollar project which 
was started a year ago. 

ln September 1956, a survey was 
made to chart the topography of the 
ocean bottom between the California 

Coast and Hawaii, as little was known 
about the ocean bed beyond the con· 
tinental shelf. It was necessary that 
the cable route avoid steep slopes, 
often subject to submarine landslides 
which could snap the cable, and to 
by·pass canyons where cables might 
be exposed to abrasion by ocean cur
rents. 

A depth recorder, which bounces 
sound waves off the ocean floor, was 
instrumental in the dis~ery_ o!._ an 

unknown mountain beneath the sea. 
an 11,000.foot peak about the size 
of Mount Hood. The crew dubbed it 
"Mount Huddell" as a token to the 
ship used for the survey. 

Other obstacles which had to be 
avoided were the Murray Fracture 
Zone, a trough four miles wide run· 
ninp: 1200 miles east to west, and 
the " Moonless Mountains" whirh 
st.retch 1000 miles north to south and 
rise two miles above the ocean floor. 

Varyin1 depth.a of the Pacific floor over which the cable ia laid. 
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' r. ~ 
\n ~~\\\\~'" ~\1\\~ -~hore sec· 

(<ions wtte ~~~ti\ \.~ ~~~ .seawa~d 
\tom \>o\l\\ }.,.,~\\., c.~\\~'t::--...i1a, amid 
po1moini .,,'ll,\, 'l>"N\.\\ t:.\(> ~s-currents 
and treacherous unaertow. After sev· 
era\ ingenious \ ru\ unsuccessful meth. 

' ods of beaching the cable ends were 
'attempted, a helicopter finally picked 
up a rowline from the beach and car

~- ried it above the surf lo the work boat. 
• Tbe line was then hauled in by hand 
and later by tractor. 

At the same time, 2,400 miles awav 
~ at Hanauma Bay on the island ~f 

Oahu, Hawaii, charges of dynamite 
were exploded in off-shore reefs. Gey-
5er-like shafts of water rose 100 feet 
in the air. The job involved trenching 
through razor-sharp coral to protect 
the twin shore sections of the cable. 
To make sure the trench was deep 
and smooth, skin-divers searched for 
jagged edges that might injure cahle 
aTmodng. The shore ends ex.tending 
two miles out to sea were floated to 
the beach from a shallow ba~ge. 

The cableship Monarch, playing the 
\eading role in a multi-ship operation, 
began its task at Point Arena, site of 
\he eastern terminus of the underwater 
twin cable system. According to the 
Long Lines Department of the Ameri
can Telephone and Telegraph Com· 
pany-Bell System unit in charge of 
the cable laying phase of the $37,· 
000,000 project-the cableship picked 
up the end of a shore section placed 
there in April, spliced it to the cable 
in her tanks and headed for the Is· 
lands. Laying out 1,900 miles of cable 
at approximately six knots, Monarch 
steamed alon,g on her south-westerly 
course. 

By this fal~ both of the 2,400 mile 
cables for the new Pacific voiceway 
will be completed. These cables will 
be capable of carrying 36 simultane
ous conversations. Featuring the dial. 

ing of calls between the mainland 
and Hawaii, servk-e is expected later 
this year. This will climax three years 
of planning and construction by Long 
Lines, the Hawaiian Telephone Com
pany and Pacific Telephone and Tele. 
graph Company, participants in the 
project. 

Two other vessels will he engaged 
in the precisely timed, summer-long 
laying operations. They are the cable· 
laying Ocean Layer, and the cable 
supply ship, Arthur M. Huddell. 
Long Lines said there would be vir
tually no interruption in round.trip 
cable operations between the main· 
land and the Hawaiian Islands. Lay· 
ing is to follow this sequence: 

(1 ) From Point Arena westward, 
Monarch will lay the first 
1,900 mi1es and buoy the 
cable end before proceeding 
lo Honolulu. 

( 2 ) Ocean Layer will rendezous 
with Monarch at the buoy. 
She will take the cable end 
on hoard, make a splice and 
continue another 665 miles to 
the entrance of Hanauma Bay, 
on the island of Oahu. There, 
the east·west cable will be 
joined with one of the newly 
laid Hawaiian shore sections. 

( 3) Both cableships will then re
load cable from the HuddeU 
at Honolulu. 

In Deep Water 

For the second cable (west to east), 
Ocean Layer will pick up the second 
Hawaiian shore section and lay some 
800 miles eastward and buoy the end. 
Monarch will pick up the cable end 
and continue to Point Arena for the 
final mainland splice. The cables will 
lie as much as 25 miles apart on the 
ocean floor. 

The Hawaiian cable system is sitn· 
ilar in design and construction to 

the 2,250.mile Atlantic telephone ca· 
hies extending between Newfoundland 
and Scotland, and the 900-mile Alas
kan cables between Port Angeles, 
Washington and Ketchikan, Alaska 
-both were opened to service in 
1956. The transatlantic cable system 
was the first deep-water voice link 
to cross an ocean. 

The Hawaiian cables will generally 
be in deeper water than either the 
Alaskan or Atlantic cables. At one 
point they will strike a depth of about 
three miles. 

Cables are the coaxial type, espe
cially designed to withstand the tre
mendou.s pressures of the ocean bot
tom. Sturdy, Ilexible repeaters are 
built into the cable about every 40 
miles to boost the strength of signals 
when they reach the fading point 
along their deep-sea course. Ah<>ut 
2,500 volts are required from each 
end to operate the cable system. 

Long Lines pointed out that the 
compatibility between mainland and 
Hawaiian telephone facilities would 
enable an operator in Honolulu to 
dial direct to any telephone number 
in 6,500 communities on the main· 
land. In like manner, mainland op· 
erators in hundreds of cities can dial 
any subscriber on the island of Oahu, 
where 95% of Hawaii telephones are 
located. This will be the fi rst of 
A. T. & T.'s ocean cable systems to 
be equipped for operator dialing. 

The Hawaiian cables will substan· 
tially augment the 14 radio circuits 
presently operating between the main· 
land and Honolulu. When the cable 
system is placed in operation in the 
fall of 1957, it will al.so be used for 
teletypewriter service and for trans· 
mission of radio programs, ·hut not 
for television transmissions. Wouldn't 
Queen Liliuokalani have enjoyed rhe 
opening of this important communi· 
cation system? 

AFCE.1.·t 19.'18 CONVE.L~TI01\T 
Washington, D. C. Sheraton Park Hotel 

(Wednesday, Thursday & Friday) 

June 4, 5 and 6 

Programs & Exlribits All At Tire Sheraton Park 
Se .. ioru: Top l,et,el from lndiutry & Go-oernment 

Objective: BiBBeat Communicmioru & Electronia Sho10Held in Wahington 

Tours Luncheons Reception Banquet Top Flight Speakers 
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FROM LONG-RANGE SEARCH RADAR 
TO SUBMINIATURE COMMUNICATIONS SYSTEMS! 

Creative engineering and precision 
manufacturing are our busin<!$. In 
the communications and related 
electronic fields, Bendix• provides 
unlimited know-how and facilities. 
From the mightiest to the smallest, 
from the simplest to the most 
complex, Bendix radar and com
munications equipment possess the 
winning combination of proven de
sign, precision manufacture, top 
performance and dependability. 

Long-range Search Radar 
(AN/FPS-20)-one of our many 
products-is shown above. Now in 
production for the U. S. Air Force, 
this advanced type radar system 
culminates four years' intensified 

research, design and development by 
the Air Research and Development 
Command and Bendix engineers. It 
now plays a vital role in our national 
defense. I ts dual-channel equipment 
includes high-powered transmitters 
and ultra-sensitive receivers far more 
sensitive and powerful than any other 
now in use. 

By way of contrast the accompany
ing illustration shows the Bendix 
subminiaturized AN/ARC-44 com
munications system. It, too, figures 
importantly in our national defense. 
Now being produced for the U. S. 
Signal Corps, these rugged and 
reliable units are installed in small 
liaison fixed-wing and rotary-wing 

aircraft such as the L-19 Cessna and 
H-13 Bell helicopter for directing 
ground troops and artillery fire. 

rr::- -·1r--:.,.-~-.::::;:;.....-r--'-::~~.......,~~. =-:::;'1 
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AN/UR0..4 RADIO DIRECTION flNDEJt 
Highly versatile Bendix unit U1ed for many kind 
and shipboord purposes. locating carTier-based 
airaaft lost beyond the range of shipboard 
radar and locating by triangulation unlcnown 
sources of radio signals are but a few of its-. 

'"°ntAOO:MARI< 

Bendix Radio Division ~.cf~ 
BALTIMORE, MARYLAND AVIATION CORPORATION 
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\Janguard 

Instrumentation System 

by Vernon J. Crouse, Croup Engineer, Project Vanguanl, T#te Martin C0; 

TODAY TH.E SCIENTIFIC WORLD STANDS 
on the threshold of man's greatest ad
venture into the mysteries of our world 
and our universe. I am, of cowse, re· 
ferring to the International Geophysical 
Year ( IGY), which started July 1 and 
extends through the end of 1958. 

The IG Y will be a world-wide en
deavor to obtain more information about 
man's environment One of the most 
dramatic contributions to the JGY will 
be the Unit!'d States' attempt to place 
an instrumented satellite into an orbit 
about our earth. Fantastic as thia idea 
~ms at first, I can tell you with all 
confidence that it is about to become a 
reality. 

NRL Selecu Martin 

Shortly after the Presidential an· 
nouncement on July 29, 1955, which 
officially started our satellite program, 
The Martin Company, Baltimore, waa 
selected by the Naval Research Labor&· 
tory to design and build the satellite 
launching vehicle, Vanguard. 

Almost everyone is now familiar with 
the configuration of the satellite launch
ing vehicle (Figure 1) and the ttaj ec
tory it will follow in order to place 
its satellite payload in orbit (Figwe 2). 
It will require a giant three.stage 
rocket vehicle, weighing aome 11 tons 
and standing as high as a seven-story 
building, to establish a 20-inch, 21.5· 
pound sphere in orbit. 

To maintain an orbit wm require 
maximum performance from au the 
different components that go into the 
complex launching vehicle. Foremost 
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among these components are the elec
tronic and communications systems that 
are needed to determine the perform· 
ance of the vehicle and to establish the 
correct flight trajectory. 

I'd like to diacuss the instrumentation 
system of the Vanguard vehicle: the 
uecessity for suoh a system, how it 

VANGUARD 
LUICHIHG VEHICLE 

works, and what it is expected to do. 
Naturally, the satellite launching will 

not be attempted until a thorough and 
exhaustive flight teat program has been 
completed. The test program is planned 
to evaluate clearly the performance of 
all the components. the complete sys
tems, and the design of the over-all 

A three·ri•9e rocket e11embly, aome 72 feet long and wlth • total weight of about 11 tons, 
will be required to get +he scientific: satellite, wei9hi1WJ abcxrt ll pounds. irito Its e.,th
c:irc:ling Qfbit. 

FIGUU I 

Func:tiona of the thrM stages of the rocket 
l•unc:hin9 aasembly •re sli-n In thia sketch 
of the trajectory. The first stage rl•rts the 
system on its fli9ht, drops off 10~ 40 miles 
•ncl two minutes later, •fter its fuel is spent. 
The second stage then +ekes over, burning 
out •t ebout 130 miln eltitucle, end c:oast
i119 on to the desired orbitel altitude of JOO 
mileJ. At this •ltitucle, the third stege 
plac.1 the satellite in m orbit, et a veloc:ity 
of about 18,000 miles per hour. Over-ell 
elapsed time: ebout ten minutes from 

tak ... offl 

FIGURE 2 
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vehicle. Only after complete informa· 
tfon has been received and analyzed 
will a satellite Jaunching he attempted. 
As a matter of fact, the actual satellite 
launch vehicles will carry only a mini· 
mum of instrumentation; the Van· 
guard's performance will have been 
established by the test vehicles. 

To give you an idea of what the test 
instrumentation will tell us, the per
formance of the first and second stage 
engines must be thoroughly analyzed; 
separation of the stages must he check· 
ed and proven; igniting the second and 
third stage propulsion units at high 
altitudes has to be tested and proven. 
Above all, the control system must be 
exhaustively checked, because if the 
rocket vehicle does not place the sate!· 
lite at precisely the proper altitude, 
speed and position, the entire mission 
will be a failure. 

The mention of just these few proh
lems should impress upon you the 
amount of instrumentation that will be 
carried aboard the test vehicles. Each 
test vehicle will be fired to achieve a 
definite primary test objective, and 
several secondary· objectives (Figures 
3 and 4). Each rocket will carry an 
fastrumentation system capable of mak
ing 200 internal measurements as well 
as complete external instrumentation. 
Telemetering will transmit this data to 
the ground. 

As many as four telemetering trans
mitters will be used in each test 
vehicle. In addition, optical coverage, 

PORTA-KALL 
porlable public llddrm system 

-tr POWEltPUL •• U·watt output 

1t BATJ'l!ltY OPBltATBD •• 6.~ ~It (also 
available in 1 lOv AC.powered unit 

-tr ALL STEEL •• Reinforced welded 
''weatherized" comtruc:tion •. 
hammertone finish 

*VERSATILE •• Ideal for ship-to-shore, 
rescue work, troop command, or 
wherever self-contained powerful 
voice amplification is required 

Por Comp/111 ltlfo""41io11 Wrilt To : 

J. M . LOGE SOUND ENGINEERS 
2171 West Wuhinston Boulevard 

Los Angeles 18, California 
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MEASUREMENTS BY CATEGORIES 

Pre111ure• ···-- 58 Strains --··--· 7 
Voltages ······ ···-··· 34 Flow Rates ··-···· S 
Temperatures ·- 21 Vibrations ___ 4 
Mechanical ··-···· 19 Velocities ···-·· 4 
Accelerations .... 9 Attitudes - ·-···· 2 

MEASUREMENTS BY EscINE£1UNC ACTIVIT\. 

Aerodynamic _ 57 
Propulsion -···- 49 Structural _ _ 11 
Controls ·········- ·- 25 lnetrumentatlon_ 5 
Electronic ····-· 13 Electrical ······- ·- 3 

Fi911re 3 and 4 

radar and Doppler tracking techniques 
will be used to determine the trajectory 
and velocity. These are extremely im
portant items in the success of the 
over-all mission, and must be checked 
very accurately. The electronic com· 
ponents and systems used in tracking 
must perform at maximum capacity. 

We depend on tracking data also for 
range safety purposes, and failure of 
the equipment could mean the loss of 
the entire mission. To this end, we 
have an obligation to ensure that com
mercially procured equipment is fully 
quaHfied in every way to produce peak 
performance. 

What makes all our problems even 
tougher is that the environmental con
ditions to be experienced by the Van
guard are extremely rugged and in 
some cases unknown. The vehicle will 
ae-0elerate to the fastest velocity ever 
attained by a man-made object-18,000 
miles per hour. It will fly from the 
sea-level launching site to the vacuum 
of outer space, encountering wide 
changes of air pressure, temperature, 

•nd mody,.mfo friotion o.l: ""1 
way. Little is known about condjtioo; 
on the borderline of space; that is wh! 
we are launching a satellite in the fu>t 
place. 

The internal instrumenLation systt'm 
of the Vanguard test vehicles will • 
change from one vehicle to another 
with regard to the number and (!pe 
of measurements as the test program 
progresses. But the basic system will 
remain the same (figure 5). It is prob
ably very similar to the basic systm 
used in most other rocket and mi&;ilt 
test programs. 

Transducers are used-where n~ 
sary - to transform the lunctioos to ! 
be measured into suiLable electrical -
signals. These signals are then used to 
modulate a telemetering transmitttr . . 
which transmits the data to a ground • 
receiving station. Here the signal i.• 
decoded and recorded in anaJog form. 
Some of the data is displayed in real 
time and is monitored as the 6iPit 
progresses. 

Three types of telemetering syst~m; 
will be used to transmit data: tbt 
PWM/FM, PPM/ AM, and Of/HI 
systems (Figure 6). Each has its ow1 
particular merits. The PWM/FM am! 

1
. 

PPM/AM systems use data sampling 
methods, or time muJtiplexing of the I 
various data channels. 

The FM/FM system uses frequenC! , 
multiplexjng to provide continuous 
transmission on each channel. Some Qf 
the PPM/AM channels are further sub. 
commutated to increase the total num· 
ber of available data channels. &<".cord· 

(Continued on paBe 36) 

BLOCK DIAGRAM OF INSTRUMENTATION SYSTEM 

T RA tiSlll lC:f:RS 

fAJi Ri:QUH\BD) 

,.-

I • " Tn.BMh T rmmc • • Tlt /\N$MJTT £A • I 

;I I POWER I 
SltPPi. Y 

Figure 5 

TYPES OF TELEMETERING SYSTEMS 

No. o{ Data 
Designation 

PWM/ FM (Pulse-Width Modulation) 
PPM/ AM (Pul&e Position Modulation) 
FM/ FM (Frequency Modulation) 

Channels 
43 
15 
12 

Fi911re 6 

I 
I 

Sampling Rate 
Per ChanJlcl 

20 Samples Per Secoad 
312.5 Samplee Per Sfcond 
Contin11ou5 
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This man 

' ~ 

is steering 
tomorrow's 

guided missile 

His uniform is a laboratory coat, his cockpit a. dust-free 
room with carefully controlled temperature and aurnidity. 
He's a skilled General Mills gyro technician-as much a 
part of the defense of his country as the jet pilot. Results 
from his work, and from work in other R & D labs, 
assure us that tomorrow's guided missiles will be even 
more accurate than today's. ~At the Mechanical 
Division of General Mills, the gyro lab is part of a 

talented, well equipped guidance and navigation systems 
development group. The group also includes top men a.nd 
facilities in infrared, microwaves, electronic and mechan
ical design, and overall systems engineering. We team 
these men and facilities with a complete precision pnr 
duction plant to handle systems, sub-systems and major 
assembly problems for the world's most exacting custom
ers. Possibly you too can benefit from our capabilities. 

WE'D LIKE TO TELL YOU MORE 

Se-r.dfor fad.$ about our unuaual skills and 
lto10 allier companiu use them in defense 
10taJ>OM production. Write to Mechanical 
Dit.,Gninal Mills, Dept. SG9, 1610 Cen
tral Atit. N. E., Minneapolis 1$, Minn. 

MECHANICAL DIVISION 
Creative Research and Development • Precision Engineering and Production 
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ing to the needs of the particular 
vehicle. The arrangement is approxi
mately six channels with subcommuta
tion and nine continuous channels 
without. 

The PPM/ AM system was developed 
by the Naval Research Laboratory and 
has been used succeasfully for a num· 
her of years in the Martin Viking 
and the Aerobee programs. It has the 
advantage of being able to handle 
large quantities of data at low fre
quency response ratee. The PWM/ FM 
system has also been proven in rocket 
and miBSiJe work, and can handle slow 
response data. The FM/ FM llfelem is 
the standard ROB telemetering 8f8tem, 
and is the prime range system at the 
Air Force Missile Testing Center, 
where the Vanguard vehicles will be 
launched. Its main function on the 
Vanguard program will be in handling 
high-frequency data inputs. 

The telemetering systems indicate to 
a great extent the type of tran&ducera 
or end instruments which will make 
the measurements we are seeking. In 
most cases, the telemetering system 
requires a signal input in the range of 
zero to five volts. Because of this, we 
are using potentiometric-type sensing 
elements wherever we can. Thermo
couples, strain gauges, and inductance 
pickup are avoided whenever possible 
because they require added circuitry, 
black boxes, and the associated head· 
aches that &<> with converting these 
signals to a usable voltage. In addition, 
signal oon•erters talce up too much 
valuable space and weight. 

The Vanguard program has not been 
without its instrumentation problems. 
Past experience on the Viking rocket 
helped us to anticipate many of the 
difficulties we would encounter, but 
new problems peculiar to the Vanguard 
mission remained to be solved. Instru
ments have to perform under almost 
impossible environmental conditions. 
Temperature ranges from - 300° to 
+ 1S00°F will be encountered in many 
areas. Some instruments and equip
ment will be in contact with liquids 
and gases corrosive enough to etch or 
even destroy most metals. And all tbe 
components will have to contend with 
ever-present acceleration, shock and 
vibration. 

Perhaps the toughest problem we 
faced was measuring the temperatures 
and pressures of the seoond·stage pro
pellanl9: white fuming ni1tic acid and 
unsymmetrical dimethyl hydrazine. We 
felt that if we oould develop a trans
ducer that could maintain a sustained 
operation in the hjghly-corrosive nitric 
acid, this same instrument would be 
satisfactory for use in the other pro
pellants of the Vanguard. 

Handling white fuming nitric acid 
has been a serious problem in the past. 
I t will vigorously attack most metals; 
titanium, aluminum, and stainless steel 
show the greatest resistance. Both the 
acid and the hydrazine are highly toxic, 
incident11lly, and present an explosion 
and fire hazard to the ground crew. 
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It was apparent that no available 
transducer would be completely sati!
factory for correct measurement& in 
these media, so a special development 
program was initiated with the Rham 
Instrument Company of New York. 
The instrument has been built, tested, 
and evaluated. It employs a bourdon 
tube sensing element constructed of 316 
stainless steel alloy with special fittings 
and weldments. It also has a etainlees 
steel faiJ.aafe case for protection, in 
case the tube fails. No isolation dia
phragms or isolation media of any type 
are used in any of these instruments; 
direct measurements is the feature 
throughout. 

Rham has also developed an in· 
atrument to meuure pressure in the 
decomposition products of hydrogen 
peroxide, in temperatures up to soo·r. 

The necessity of making internal 
temperature measurC'Il)enta has also 
presented us with special difficuhies. 
The temperatures involved range from 
-300°F, the appro1limate boiling point 
of liquid oxygen, to +300°. Major con· 
sideration was centered arou.nd the use 
of thermistors, rather than thenno
couples, since thermistors have an 
electrical resistance variable with tem
perature. Thermocouples require addi· 
tional equipment to ampHfy their low. 
level signals to voltages compatible 
with the telemetering equipment; this 
presents a weight penalty and serious 
technical problems. 

However, the thermi•Jtors ueed on the 
Martin Viking were 'known to have had 
some leakage under pressure, particu
larly in liquid oxygen eystem.s. We 
realized that what was needed was a 
sealed thermistor temperature probe 
which could be assembled into a 
threaded boss, simi1ar to the standard 
thermocouple probe. The resulting de
sign encloses the thermistor in a thin 
aluminum capsule. which makes it 
adaptable for use in any of the media 
previously discussed. 

Another challenge to our instrumenta
tion requirements was the measurement 
of temperatures on the akin of the 
nose cone, which is subjected to severe 
aerodynamic heating. Again, the u.ee 
of thermocouples was ruled out, for the 
reasons already mentioned. Similar 
measurements had been made on other 
roclcete, possibly at lower skin tempera
tures, using the technique of cementing 
a wire grid to the' inside surface of 
the skin. The wire grid or gauge has 
an electrical resistance that is a func
tion of its temperature. This relation
ship is used to develop an electrical 
signal that is a measure of the tempera
ture. 

There were several obstacles to ad· 
apting this technique for the Vanguard 
vehicle. One was that the cementa 
previously used had a maximum usable 
temperature of about 600 to 900°F, 
which is not adequate for some of the 
Vanguard measurements. Even at these 
temperatures. the cements tended to 
become brittle and flaky. 

Also. all the known cementing pro· 

-~ "qu;m ,.,m1 ~' :~ l 
temperature, and to do this withouJ 
depositing an oxide coating on the skin 
material would have required a special 
oven capable of maintaining an al· 
moephere of inert gas. Finally, it ~ 
found that the Vanguard skin material~ 
could not be held at this high cUJini 
temperature for the required lmgth 
of time without being eeriou.aly wupal 

To solve the problem. then, we 
developed gauges of platinum ~ 
wire grids fused to postage-&tamp siJed 
squares of metal approximately one mil 
thick. These foil squares are then spot· 
welded to the skin surface, elimin.llill{ 
the need for cementing and cu.riq. 

With the exception of aome of the 
more unusual measurements I hare 
diacus&ed, the instrumentation system 
for the Vanguard vehicle is oot unlike 
that found in any other missile or 
rocket program. Our goal has been lo 
use conventional techniques and promi 
equipment wherever possible and lo 
impr<lYe on their quality rather tha1 
jump into new metheds and technique: 
where results would be somewhat doubt· 
ful. We believe that in some !illlall 
way we have contributed to the stair 
of the art in flight test instrumentatioo 
and in maintaining oommunicatioo~ 
with a space vehicle. 

We are only scratching the surfact 
of space exploration. yet we are pushin~ 
to the limits of our existing equipl!)(1lt. 
Future satellites and space vebid~ 
offer us all the greatest challenge of 
our li•es. ln any future venture, u in 
the present one, electronic and coi:n

munication techniques ~-ill dete11Dine 
the success or the failure of the mission. 

The time is drawing near; and wbt11 
you stop and think of the time, money. 
energy, and facilities that are beini 
put in a program of this ma~itudt. 
you might stop and ask - Why do 'tl'l' 
want an artificial satellite at all? 

If you require specific justification 
for this endeavor, there are man< 
particular results which are of immedi· 
ate practical value. For example, ti· 

pected data on the physical charact«· 
istice of the upper atmos11here, pressntt 
temperature, and density will bt 
required for future high speed, hirh 
altitude airplanes and missile des.ig11~. 
Triangulation measurements employin, 
a satellite will permit more and eurt 
determination of the size of the urth 
and of relative location of the land 
masses. In add..hion. more comrlete 
information on !!Olar radiation. cosmic 
ray intensity, weather and mapni~ 
phenomena undoubtedly will be (If 
great value to the meteorologist. 

However, all of the above data rd11r 
to the obtainment of short range ob
jectives. The true significance of thr 
proiect is that we ha•e accepted tbt 
challenge to create something ntm 
before seen by man. Something to bt 
used for the advancement of mankind 
by extending our knowledge of our 
environment. We have taken thr 6~ 
step ln the exploration and conqur~t 
of outer space. - - - - • -
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SPLIT ·SECOND MISSILE CONTROL 
AT 15 0 MILES PER HOUR 

mr-- ,;,__ _______ BU RROUGHS GROUND AND AIRBORNE COMPUTATION 

''THINKS" FAR AHEAD OF SUPERSONIC MISSILES 

Eye-defying speeds characterize today's bollisllc missiles, 
and their effectiveness depends on accurate guidance. 

That means electronic computation-and telemetering, 
which now keeps ground guidance control instonlo· 
neously informed of what's going on within and around 
rtie missile in night: directional variances, atmospheric 
density, propulsion performance and so on. 

Electronic computation, telemetering, high-speed 
read-out devices for airborne control or ground missile 
guidance ... all ore identified with Burroughs in today's 
vital defense contracts. From Initial research to actual 
installation and field services Burroughs participation 
extends to instrumentation, control systems, communico· 
tions and other facets of electronic computation. 

We welcome inquiries regarding projects in any and 
all areas of our proved competence. Write, coll or 

wire Burroughs Corporation, Defense Contracts Organ· 
izotion, Detroi t 32, Michigan. Or Burroughs Defense 
District Offices: Paoli, Po. Dayton, Ohio, 3898 
lfnden Ave. • Encino, Colif .. 17071 Ventura Blvd. • 
Woshing1on, D.C., 1145 N ineteenth Street N.W. 

BURROUGHS 
COflPOflATION 

TH• P'OR•MOST NAMll IN COMP'UTATION 
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Rapid Fault Elimination 

In Complex Electronic Systems 

by John F. Scully, Special Projects Mana1er, Monroe Calculatin1 Macltine Co. 

THE PURPOSE OF TRIS ARTICLE JS TO 
discuss some aspects of the maintenance 
problem which affect major electronic 
systems in industry and the military 
and some work that the Monroe Cal
culating Machine Company has been 
doing to reduce the burden of main
tenance of such systems ove.r the last 
few years. 

The problem is essentially generated 
in modern times by the inherent com
plexity and size of the large systems 
which we need to perform modern day 
functions in warfare and industry. The 
very nature of the problems themselves 
requires that the systems be complex. 
Try as we will to minimize the number 
of elements in these systems, larger 
and larger systems are found necessary 
every day. Not only does the size in
crease in terms of number of elements, 
but also the complexity of the inter
relationships of the elements. To com
prehend in detail a modern computer 
with perhaps 15 or 20 thousand logical 
elements is an almost impossible task
impossible, that is, to all except those 
few who are very expert on that par
ticular equipment- for example, the 
people who de~igned and built it. As 
the complexity increases, the need for 
keeping the equipment in operation in
creases even more drastically. 

One result of this complexity is that 
sound maintenance programs and re
search and development efforts are badly 
hampered. Also, the operational re
liability of these large equipments into 
which we put so much faith in modem 
warfare is considerably lowered over 
what we might expect of them because, 
while they may do an ideal job when 
they are working, they may often fail 
to work. Also, the training and estab· 
Jishment of necessary personnel, par
ticularly in the military, to keep the 
equipment in operation, becomes very 
difficult because you approach the time 
where a man needs two yea?S to learn 
how to trouble shoot the equipment, 
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and by then he is often lured away from 
the Service. 

For the purposes of this article, we 
think not in terms of a missile whose 
reliability is gauged by the probability 
that it will make a kill when it is dis
patched, but rather in terms of a system 
which is jn constant use; and, iI it faUs, 
con be repaired and placed in operation. 

Now, what is the reliability of such 
a system? We might very well define 
it in terms of the operational efficiency 
of the unit. This is made up in large 
part of two elements: ( 1) the mean 
time.to-failure of the system, that is, 
the number of hours on the average 
you can expect the equipment to oper
ate before failure is encountered; (2) 
the time required after failure to re
store the system to useful operation. l s 
it a minute, fifteen minutes, two hours, 
a day, a week, or may you never find 
the trouble at all ? Reliability will be 
defined, then, as the efficiency of the 
equipment as measured by the ratio of 
the time that the machine will do the 
job to the total operational time de
sired. If it's useful all the time, it has 
an efficiency of unity; if it is never 
useful, it has an efficiency of zero. 

When one builds an electronic system, 
he strives to achieve the utmost in terms 
of reliability in components and engi
neering. Assuming that one has done 
the best he can in this respect, we <:s
tablish, for a given equipment, a mean 
time-to-failure which is a function of 
the design of the equipment and its 
environment. Not much can be done 
about the design after the equipment is 
in the field. The environment may be 11 

product of Nature, and not much can 
be done about that either. Then the 
efficiency depends on the ability to re· 
pair a defect when a defect occurs. 

What can he done to minimize the 
down-time? Since machines are assum
ing mo.re and more the duties of the 
human, operation-wise. and becoming 
capable of doing operations automat· 

ically, we might inquire into the abilil! 
of machines to conduct their own ma.in· 
tenance, which after all, is normally a 
human problem. What is involved in 
its maintenance? Errors must be de· 
tected when they occur; the source of 
the difficulty must be located; the dt· 
fective components must he replaced; 
the system must be cleared of error and 
caused to resume its job. 

All of these aspects of system per· 
formance can be made automatic by 
suitable means, except, perhaps, that 
of component replacement. which does 
not seem practical nt this time. Oott 
a human knows what plug-in unit or 
chassis to replace, the problem of rt
placing it becomes a small part of tbt 
over-al) maintenance work - mim of 
which in large systems today, lies io 
the location of the defective component 
rather than its replacemenL This wa. 
not always true. We remember somt 
radars during the last war in which 
finding the trouble was not nearly ~ 
difficult as getting undemeath variou~ 
sub-chassis to remove the part that -.ru 
at fault. 

In 1953, a prototype automatic fanlt 
location means was brought to frujtion 
in the laboratory ; it was called MAID 
- short for Monroe Automatic lnteJ'l).11 
Diagnois. The MAID monitors. detect; 
and locates troubles in digital equ.ipm~t 
automatically, and since the expcri· 
mental development in 1953, the sysiem 
has been put into several full-scale dig· 
ital calculators, the 6rst one of 11·hirh 
was delivered to the Air Foree io 1955. 
Several others embodying the S)'~tem 
have been delivered since. 

Without too much technical detail. 
we may discuss the basis of the system 
briefly before discussing tht philosoph!' 
of it and what it can do. 

One can think of all the poin~ !If 
an equipment as a set which, when the 
equipment is performing properly, con· 
sistll only of points of proper operation. 
When a trouble condition occurs, !-Omt 
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mbset of points of that system is also 
~oing to be in trouble. If we knew 
~hat was going on at every point of the 
!quipm.ent, then we would know which 
mbset was defective. Further, if a trou· 
.>le condition exists in an equipment, 
'.here must be a group of points which 
ire in trouble at the earliest time. 
Obviously, the trouble is going to show 
up in these points before other13, which 
ue dependent on it in time. The prob. 
lem then may be defined as one of find· 
Ing, of all the points that show trou· 
ble, that set 0£ points which shows trou
ble at the earliest time and from that 
set of points, then, selecting the one 
whicn is least dependent upon the others. 

The problem is complicated, of 
course, if there are feedback loops be· 
cause one may start anywhere and 
the trouble will propagate around the 
entire loop, so that seemingly one could 
not tell which point shows the fault 
earliest. In any such feedback loop, 
there i!l delay. Therefore, it takes time 
for the trouble to get around the loop. 
The delay time may be in microseconds, 
but it is nevertheless detectable. 

In a very small system, one means 
of finding out if there is t rouble in the 
equipment is to have two such equip· 
men ts doing the identical job, namely, 
the set without the asterisk and the 
set with the asterisk (Figure 1) . Ir 
there were trouble in Box A and the 
system were a straight feed-through 
proposition, then that trouble would 
be reflected in Boxes B, C, D and E. 
Further, if one monitors such pairs of 
points in a comparator and picks up 
the error, one can scan backwards from 
the output to the input, and that point 
showing trouble which is nearest the 
input is the source of the trouble sinre 
the others are dependent upon it. 
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ELEMENTARY MAIO CIRCUIT 
figure I 

As is usually true with a television set 
or radio receiver where one goes from 
stage-to·stage, it is not difficult to locate 
the earliest point. Figure 2 l3hows a 
situation which is, perhaps, a little more 
typical of a complex system such as a 
digital computer. In this case one has 
feedback loops, so that the human with 
an osciUoscope, trying to find out which 
stage is the source of the trouble, is in 
difficulty because the trouble can ap· 
pear everywhere in the loops. However, 
electronic circuits can readily be made 
10 detect which point hu the earliest 
time of occurrence because they can 
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ZERO (END OF 
CYCLE.) 

measure in microseconds, and the hu
man eye cannot. 

If an electronic monitor in the MAID 
1inds that trouble occurs at say, point 
12 of the unit shown in Figure 2, it can 
then scan back to point 11. If the 
trouble occurs at point 11, the MAID 
system notes that point 11 is in trouble, 
re-cycles the system and then takes a 
look at point 10, comparing the per· 
formance with that of point 11, so far 
as error of operation is concerned. 
Now a defect which lies in Box B io the 
diagram will show trouble at points 11 
and 12, but not at point 10. Therefore, 
the monitor UDit in ateppin& backwards 
to poinl.'3 10, 9, 8, 7, 6, 5, etc., ultimately 
going back to zero, will find no trouble 
which is earlier than point 11, either in 
time or in dependency. Collsequently, 
the unit which marks point 11 as bdng 
in difficulty is in essence saying that 
Box B was the source of the trouble. 
The same is true of any 9ther box se
lected. 

Duality has been mentioned as one 
means by which one can detect proper 
performance of a point. The first MAID 
system made nae of the redundancy 
available in duality not only to detect 
errors, but also to step back and nse 
that duality to locate automatically the 
source of the error. One does not al
ways, of course, hue duality; other ap
proaches to the problem will be dis. 
cussed later. 

BASIC MA ID OPERATION 
Figure 2 

What has been the result of actual 
use of this system in the field? In the 
equipment delivered to the Air Force 
which contained on the order 0£ 1500 
vacuum tubes and some 6000 germani
um diode&, the d_own-time on that equip· 
ment was reduced to a value perhaps 
25% of what i t was without the auto· 
matic diagnosis system. A greater down
time reduction wa11 not achieved for two 
rea11Qne. One ia that jn any system, 
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troubles occur which are not remediable 
merely by replacing a component. as, 
for example, broken wires inside of 
cables, or a stray piece of dust getting 
between the contacts of a switch. The 
other reason is that not quite as much 
was known about the application of 
diagnosis systems to equipments then 
as today. Thia equipment was the first 
one to which the principle had been 
applied. Several computers have been 
delivered to the field since and similar 
resullll, namely, about 25% of normal 
down-time has been achieved with the 
diagnosis system. Thi.a is achieved with· 
out any change in the mean time-to· 
failure which is a function of the com· 
ponents and the design of the system. 

Other adnntagea of the MAID sys
tem and automatic maintenance are that 
a reduction takes place in maintenance 
skill required. That is, one does not 
need people of eo high a caliber to lo
cate the faults. 

In production trouble shooting where 
one always has more than one of a kind 
of a unit, duality is inherent. One may 
not have it where machines are in dif
ferent locations, but certainly while 
they're in the factory, any two together 
are dual equipmente and the dual 
MAID system can be applied. Also, 
training on equipmente becomes much 
easier because with the uae of the auto· 
matic diagnosis unit. the trainee is told 
by the machine much about the func· 
tioning of the system. Of cour.ie, u 
with all positive monitoring systems, 

you have the security of knowing wheth· 
er or not at any given moment the sys
tem is in proper functioning order. 

So much for the past and what has 
been achieved with the system to date. 
What about the present and the future? 
The early systems used dual equipments 
as the means of obtaining knowledge of 
proper operation of each of the points 
in the equipment. Where one has a dual 
system, it is still, perhaps, as good a 
means as any, because the equipment 
required for the diagnosis is exceeding· 

TELEPHONE AND TELEGRAPH EQUIPMENT 
Radio Englneerino Products is currently producing a number of typM of equlpm1111t, 

electrically and mechaNc:oUy lntermangeable With standard Bell System apparatus. 

CARRIER-TELEPHONE EQUIPMENT 
C5 Canier·Telef>f- Terminal (J68756). A kit for adding a f<Mlt1h toll-grade channel 
to existing C syste1M ia aYailable. • C1 Carrier· Telephone Repeater (J68757) • 121A C 
Carrier Line Filtllf' • H Comer Une Fllter (X66217C). 

CARRIER-TELEGRAPH EQUIPMENT 
o40Cl Canier·Telegraph Chamel Terminal (J700"47C) • 1.4041 Carrier Supply 
(J70036A.1, ek..) • 40A.C1 Carrier-Telegraph Terminal. 

VOICE..fREQUENCY EQUIPMENT 
Vl Telef>f- Repeater (J68368F) • Power Supply (J68638A1) • V1 Ampllflera 
(J68635E2 and J68635A2) • V3 Amplifler (J686"49A) • V·f Ringers (J68602, etc.) e 
Four Wire Terminating Set (J68625G1) • lC Volume limiter (J68736C). 

D-C TELEGRAPH EQUIPMENT 
1611 Telegraph Repeot« (J700371) • 10£1 Telegraph Repeater {J70021A) • 12812 
Teletypewriter Subtaiber Set (J70027 A). 

TEST EQUIPMENT 
2A Toll Test Unit (X63699A) • 121, 13A, 30A (J6"4030A) and 32A (J6"032A) Trans
mission Meosurfne Seti • 111A2 Relay Test Panel (J66T18E) • 118C2 Telegraph Trans
mission Measuring Set (J700691C) • 163A.2 TMt Unit (J700"451) • 163Cl Test Unit 
(J700"45D). 

COMPONENTS AND ACCESSORIES 
255A and 209FG Polar Relays • Repeating and Retard Colts, several types • 1U. 
185, 230A and 230& Jodt MoumingL 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY SJ., MONTREAL 3, CANADA 
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ly !limple. The early sy 
to digital computers w 
the system changed • 
time intervals, and it 
Monroe to apply it to 
cause that was our 
business. We do bell 
the same basic princi · 
tended to large equiplil'l!li" ••~ 
kinde, such as radars e,.ll'lllli· ._iill 
may not be digital No 
losophy of the system · 
creet clock system. 

Several improvements . 
ii.ed since the delivery of 
totype MAID unit In the 
the dual system, where 
used to require a matter 
in very difficult cases, 
scanning means has been 
that today, on medium a . .,..,.·_,.,.. 
one can locate the source · 
within one clock interval. . . ., 
equipment. that interval i9' 
onds; you don't have to ·~ • 
any longer on that eq 
trouble occurs. An inte 
can then he located imm 

Quite a bit of work hae · 
applying automatic cliagnGliie 
Jar electronic complexes, that 
having only one set of circaita:i 
different criterion of proper ' 
ance is used-one which is 
the system in question and 
quire the use of dual circuitL 

Thirdly, much has been d 
field of pre-cognition, that is, 
marginal checking while ac 
erating the equipment so 
known in advance whether or· 
unit is marginal without fo •. 
the point of failure. In this 
have the option of continuing · 
operation and removing the 
trouble at some later date, 
during periodic maintenance. 

Editor's Note: The successful experi· 
mental MAID unit, shown above. WI! 

on display and demonstrated at the 
Monroe exhibit booth during the 1957 
AFCEA Convention. 
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Admiral"develops airborne ECM 
You can't count on shooting down a 
guided missile. T he only effective defense 
against it is some form of Electronic 
Counter Measures ... devices that deceive 
or destroy enemy missiles short of their 
targets. 

Admiral has taken the lead in further
ing the high priority program to develop 
ECM. Advanced ECM developments now 
in progress at Admiral will serve many 
defense purposes. Resulting equipments 
will be carried by aircraft for protection 
in hostile territory. At ground installa
tions, ECM will confuse enemy missiles. 

I nquiries are invi ted regar ding 
Admiral's capabilities in ECM and other 
forms of military electronics. 

l OOK TO Alimlr•I FOR 

• RESEARCH 
• DEVELOPMENT 

• PR ODUCTION 
IN THE FIELOS OF: 
MILITARY TELEVISION 
COMMUNICATIONS UHF ANO VHF 
ELECTRONIC COUNTER MEASURES 
RAOIAC • RADAR • TELEMETERING 
DISTANCE MEASURING 
RADAR BEACONS ANO IFF 
CODERS & DECODERS 
MISSILE GUIDANCE 
CONSTANT DELAY LINES 
lEST EQUIPMENT 

ENG INEERS. ll>e wide KOfM of 
work in progren ot Admiral 
CAotu challenging opportunities 
in tl.e (iold of your choice. Write 
Olrec•or of Engineering and 
R .. eorch, Admiral Corporation, 
Chicago C, llllnol•. 

Admiral. 
CORPORATION 

CH I C AG 0 4 7, Ill IN 0 I $ 

GOVERNMENT LABORATORIE S DIVISION 

vGoogle 
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SCATTER PROPAGATION 
Part II 

IJ. S. Air Force Pre1enlalion 

By 

Colonel Robert C. Sear1, IJSAF 

Synopsis, Part I 
In the August im1t, RAdm. J. N. Wenger, ds panel moderator, introduced the subjut of Scatter Propagation I,, 
reYitwing tht principles and phenomena inYoZ.,,d, and streHed the great importance of the new tuhniq~s of 
ionospheric ttnJ tropospheric scalter to the MilitaT'j SerYictt. 
Colonel W. A . RoH, representing the Army Sigrial Corps, ditcussed the information which has been and is being 
obtained from the ionospheric teat/er system in Alaslctt and the tropospheric scatter qstem between Washing ton 
and Fort Monroe, Va. He told of the ttmating progrest that is being mttde ttl the U. S . Army Signal Engi
neering Labs which have successfully demonrtrttled communications oYer a path in act.SJ of 1900 miles. For tac
tical opertttions, he stated, fimher e-ya/uation is required on presently deye/oped tquipment. 
Captain W. A. Ellis, represtntatiYe of tht U. S. NaYy, dircussed the difficulties confronted in ship lo shore t111d 
ship to ship communictttion circuits due to tht great sil.e and weight of sctttler antennas, and to tht focali:ation 
problem retulting from pitching ships. He stated thttt tests haYe determined that tropospheric and meteor /nm/ 
modes of communication mtl'j be feasible for Nary ttpplication. 

As you know, the Air Force hu been using both ionospheric 
and tropospheric scatter for M>me time. Our Rlection of theae 
two modes of communications was based primarily on our re· 
quirement for highly reliable communications to support offensive 
and defense air operations in which both sides enjoy a 600 mph 
bomber capability. The problem of reliability wu most serious 
in the high northern latitudes where both high frequency and low 
frequency circuits were often blacked out by auroral disturbances. 
Theee outaies were particularly serious because of the important 
role the Arctic plays in strategic air operations between the 
United States and Russia. I would li\le to trace briefty the history 
of the Air Forces' experience! with the scatter techniques as a 
wlution to this Arctic communiaatioD.I! problem. 

Shortly after the first successful tetts of long range VHF propa
gation in January 1951, the National Bureau of Standards was 
requeeted by the Air Force to investigate the posaibilities of em· 
ploying long range VHF propagation operationally to meet urgent 
communications requirementa to Laborador and Greenland, where 
other meaDB of radio communication were difficult and unreliable. 
A suney was conducted by Bailey and Bateman, then of the 
National Bureau of Standards, accompanied by an Air Force 
officer. The survey was to ascertain the feasibility of providing 
long range VHF circuit&' between Goose Air Base in Laborador 
and Thule Air Base in Greenland. As a result of the recom· 
mendations which stemmed from the survey, the Air Force asked 
the National Bureau of Standards to establish a simplex test 
circuit to transmit from Goose Bay to SondestJ:om at the earliest 
possible date. This path was selected for three principle reasons: 
First, the path length of approximately 1000 etatute miles was 
thought to be nearly optimum for this mode of propagation and 
was substantially longer than previously tested paths; second, 
the mid point of the path wu very near the region of maximum 
auroral occurrence; and third, the path connected two important 
Air Force baees between which serious difficulties were being 
experienced with other means of eommunication. This circuit 
was established with an operating frequency of approxime.tely SO 
megacycles which was essentially the frequency that wu used on 
other VHF experimental circuits, therefore performance data 
could be readily compated. Vertical polarization was used on this 
test circuit since the only other existing long range VHF experi
mental circuits were employing horizontal polariz.ation and little 
was known experimentally about vertical polarization. The trans· 
mitter was a modified AN/FRT ~ with an output of 40 KW. The 
antenna was a four element vertical half rhombic. The receiving 
antennas were 4.5 degree corners with collinear elements in space 
dive,.ity. The tests were started in the latter part of January 1952. 
In October l 952 the half rhombica were replaced with vertical 
full rhombics ae the half rhombic antenna g~n wae adversely 
affected by changes in the reAecting plane wirh snow, rain and dry 
weather. Single channel teletype me888&e& were transmitted over 
this circuit in March 1952 and four channel time-division multi· 
plex teletype traffic wu initiated in January 1953. The G-Ooae Bay 
to Sondesl{om teat facility continued iD operation until December 
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1953. At this time the experimental facility was dis mantled hn~ 
been replaced by a new installation. 

In May 1952, after a short evaluation of the test circuit, tlw 
decision was made to proceed with the installation of three Vllf 
circuits linlting the United States with Thule, vis Goose Ba~· ud 
Sondestrom. This early decision resulted from pressing opera1io111l 
requirements for reliable communication between these poin~ 
This phase of the program has been nicknamed "Bitter Swtd." 
The first objective of this program was to establish a single tell' 
type channel. As a further objective the possibility of pro,idinf 
a reliable multichannel teletype 11ervice was to be investit:atrd. 
Bitter Sweet was completed by November 1953 and the fint 
two way tests were begun in December. Horizontal powm1io11 
was used throughout the system; due to the experience ga.ined (llJ 

the test circuit vertical polarization we.s abandoned. Full rbomhla 
were thought to be the most desirable antennas, but at some Eites 
the terrain was so rugged that large ftat areas for rhombic ooo
struction could not be obtained. Horizont-1 comer nftector Ill· 

rennas were developed and uaed st these sites. When tbr 
rhombics were used they were stacked to give additional gaill. 
The corner reHectors were 60 degree with collinear arrays. The 
aperture dimensions are five wave-lengths across and three waTt
lengths high. 

The Bitter Sweet circuit was supplemented by a program whid 
was approved by the Joint Communications·Electronics Ccmmittet 
in December 1953, This program, which was nicknamed fat 
Girl, was to provide for an extension of the Bitter Sweet cinail 
to the United Kingdom via Iceland, and for an additional llo.k 
between Goose Bay and Narsarmiak, Greenland. These timlil!
were &eheduled for operation in December 1954. The equip1111"11t 
and anten.nas used were eesentially the same as in the case ol tlir 
Bitter Sweet circuit. 

One 1ink of the original Bitter Sweet circuit was known to 
be 11<>mewhat short for reliable propagation, but the link wu ill>
plemented because of operational urgency. This 8hort lillk •a.< 
from Loring, Maine, to Goose Bay, a distance of about 570 su101r 
miles. Recently the Loring Ter.minal wu moved to Wachu!tll 
Reservoir near Worcester, Massachusetts, increasing tht path 
length to about 920 miles. I will discus9 th.is move later, h«:an!t 
the facility at Wachusett incorporatea some of the latest impro~ 
ments in ionospheric scatter. 

Ionospheric scatter is used for DEW Line rearward commwii· 
cation. There are five circuits in support of DE.W Lfot witli 
terminals in the United Stares and Aluka. 

Ionospheric ecatter is not always a perfect answer to long rat11f 
communication. During 1954 the Air Force and the Nat.io11al 
Bureau o{ Standar~& conducted tests over a path from Newfound< 
land to the Azores, a distance of about 144() statutt mile<. 
Evaluation of the reaults of these tests led to the decision 'lMl 
ionospheric scatter was not economically feasil.ile over that pith. 
primarily due to the transmitter power required. As 1bt i.utr 
o{ the art advanc~ other circuit parameters may compensate fof 
lhe increased power requirement and at that time extl't'IJ\t ~ 

S16NAl, SEPTEMBE~. 19S7 

c ) 



rcuits may be economically implemented. Note ahould he taken 
181 the circuit wa.s technically possible, but the cost of installa
on and operation of higher powered transmitter& is the factor 
tat led to consideration of other methods of communication to 
1eet the operational requiremenL 
Jn addition to the Air Force North Atlantic ionospheric scatter 

1stero which has been mentioned and the DEW Line rearward 
:atter circuits., the Air Force also operates an ionospheric 
.:atter tC$l circuit between Cedar Rapids, Iowa, and Scituate, 
lassachusetts. This circuit ls used primarily to test modulation 
~bniques. At the present time the Air Force is planning an 
dditional test facility between Rome Air Force Base iD New York 
nd E,glin Air Force Base in Florida. Thia circuit will he used 
rimarily to service test equipment designed for ionospheric 
catter operation. 
ln the e$tabwhment of reliable communications both forms of 

catter must be considered. It is fortunate that the tropospheric 
caner distances and the- ionospheric scatter distances supplement 
acb other. In support of the air defense radar sites cornmunica· 
io11SWi&e, as has been pointed out, ionospheric scatter lends itself 
•est for rearward communication. Tbe distances between adjacent 
adar sites makes tropospheric scatter ideal for communication 
ietween them. The Air Force today operates approximately 150 
ropospheric scatter terminals used in support of the Air Defense 
ilission. 

Study and Dnel.opmenl 
On the 5th of December 1953, the Director of Communications 

U. S. Ait' Force initiated a staff study concerned with conununi
;ations in support of the Laborador-Newfoundland Air Defense 
1ystem. Thia study pointed out that high frequency and low 
ITequency communication in the northeast area were inadequate 
10 provide the reliability demanded for an air defense system. 
It recommended that communications support should consist of 
microwave and cable to give the reliability desired. The system 
was to have fifty stations of line of sight microwave. Equipment 
and conatruction programming were such that the lower half of the 
system, St. Johns to Goose Bay, was scheduled for completion in 
late 1955. No target date had been set for the completion of the 
upper half of the system, but the best C11timates placed completion 
in late 1956. At the time of the staff study approximately fifteen 
and one half million dollars were available for the microwave and 
cahle system. The total cost of the system was estimated to be 
about forty four million. 

Tropospheric scatter wu suggested in the .study as being a 
lechnique which might bring the upper portion of the Pole Vault 
aystem into operation by late 1954, or two years previous to the 
date for microwave. Estimates made at that time indi04ted that 
a twelve channel tropospheric system would approximate five 
million dollars for the upper portion of the system. To expand 
the system to thirty-six channels the cost would be ten million. 
The big saving moneywi&e, a& compared to microwave, was in the 
cost of construction: thirty-two million for the microwave system 
compared to two and one-half million for tropospheric scatter for 
the whole system. 

The drastic s,avings in construction costs stem from the colloca
tion of the tropospheric scatter buildings and the radar facility on 
the same aite. With the reduction in the number of stations, the 
logistical aupport and personnel requirement& were significantly 
reduced. In the Laborador·Newfoundland area these two factors 
are many times more vital economically than in the United States, 

I should point out that the system proposed, that is tropospheric 
scatter, to replace microwave over thP. Pole Vault system was 
new and unlried on an operational circuit. Experiments con· 
ducted by the National Bureau of Standards and by the Air 
Research and Development Command through Linc9Jn Laboratories 
and Bell Telephone Laboratories indicated that the e.ract degree 
of reliability and channel capacity could not be predicted accu· 
ntely, but the concensus among the scientists was to the effect 
that reliable communication with minimum channel capacity 
c•lllld be expected, Further. the experimental data indicated that 
marginal propagation could be expected at times; but the data 
aJso indicated that high power and large antennas would com
pen1ate for the degradation of propagation. These large antenn8.8 
and power amplifiers nece6llary to overcome the degradation of 
performance were not available and had to be developed, but this 
development was well within the state of the art. The use oi 
tropospheric scatter offered advantage9--0pera1ional as well u 
et?nomio. We could have a system in being two yeara before a 
microwave system could be completed. The findings of the staff 
etudy pertaining to tropospht'l'ic were approved, and action was 
taken U:o.mediately to divert money from the microwaYe system 
lo th, development of the tropospheric scatter system. The result 
whu the first operational tropospheric scatter system, installed 

Y Bell Telephone Company of Canada-a reality in less than two 
Ytar.i from the time the study was completed. 
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In Alaska the Army provides communications in areas of joint 
military and civil interesL While in the outlying areas the Air 
Force and CAA provide their own facilities. With expanAion of 
the Air Defense Radu- System in Alaaka in 1951, the limited 
channel capacity of the Air Force system then in being was 
inadequate to provide the operational circuit..s DCCC884J'Y to support 
the ei:panded operation. Here again the rogged terrain and 
climate proved microwave or cable uneconomical and infeasible. 
In May 1954, as an indirect result of project Pole Vault, a study 
was submitted for the improvement and expansion of the Air 
Force circuits in Alaska using tropospheric scatter aa the primary 
means for point·to·point communication. In December 1954, the 
Department of Defense •pproved a plan Qf implementation, and 
in January 1955, a contract waa awarded to the Western Electric 
Company. The system was designed to serve all government and 
territorial agencies requirements for communication ovet the 
routes of the Air Defense circuits. An overload and future 
requirements capability of 6fty percent was designed into the 
system. Contractual costs for equipment and installation are 
estimated at fifty-six million dollars; construction is estimated at 
forty-two and one-half million. The project, known as White 
Alice, is now underway and completion i..~ scheduled in February 
1958. White Alice comprises eight microwave links and twenty· 
throe tropospheric scatter circuits. 

The Air Force has recently tested an extreme range tropospheric 
scatter circuit in the Arctic, in this case a distance of 690 statute 
miles. 'rhig is the longest single hop attempted with tropospheric 
scatter for an operational circuit. The path Joss tC8ls just com· 
pleted dictate that transmitter powers in the order of 50 KW and 
120 foot paraboloids will be necessary for successful circuit 
operation. The frequency for this circuit ie in the 400 megacycle 
range. Both space and polarization diversity will be used for the 
received signal. 

E1tpeNnce1 and Technique• 

It is appropriate at this time to look at some of the experiences 
we have had as a result of operation of the circuits that have 
been mentioned tltus far. First let us consider the ionospheric 
scatter mode of propagation. The Air Force originally bought the 
ionospheric scatter mode to increase communication reliability 
thru the northern auroral zone. High frequency and low !re. 
quenay operation did not give the reliabi1ity required. Jn fact 
when both of these techniques were available between the same 
two points, the ionospheric scatter mode gave better performance 
the.n HF and LF combined. Another factor worth mentioning is 
that when ~F and LF circuits deteriorated due to propagation, 
the scatter signal was enhanced by the s.me phenomenon whioh 
adversely affected the HF and LF circuits. As has been mentioned 
the high sun spot number bas increased our outages due to 
propagation difficultie11, but when the ionospheric scatter circuits 
operate above the maximum useable frequency for F-Jayer propaga· 
tion the reliability figure remains good. The over-all performance 
6gure.s for the Bjtter Sweet system are lower than they should be 
because of the short link from Goose Say to Loring, Maine. Thie 
path has now been lengthened and a significant increase in system 
performance is expected. 

The scientists teH us that for operation in the ionospheric scatter 
mode we must stay above the muimum useable frequency for 
F-layer propagation. As the MUF goC!l up this means that we 
must operate at a higher frequency. But operation at a bi,ghe:r 
frequency requires more power and thus is more expensive. In 
order to remain in the ionospheric scatter mode it now appears 
that two frequency operation will be nece8811ry, The Air Force 
is investigating the possibility of rapidly changing between a low 
and a high frequency using a transmitter modified for ionospheric 
scatter operation. We envision changing frequency on a push 
~utton b8!iis, but this will depend on the re~ults of our invutigs• 
t1on. 

When .the decision !'as made to lengthen the path by moving 
the ternunal from Lonng to Wachusett Reservoir, an opportunity 
presented itself to incorporate some impro•ements as well as to 
test several new ideas. As an example, the length of the transmis
sion lines and the amount of power transmitted, through these 
lines l~d to the idea that some of the difficulty caused by oil path 
recephon may have been due to radiation from the line. Jncor· 
porated in the new installation ie a coaxial transmission line 
and couial feeders, which replace the open wire transmission line 
and feeders. Beam splitting is provided in an attempt to reduce 
multipath rece,11tion. The beam is split remotely by rephasing 
~~me of the driven el~ments. The power in the main lobe is split 
mto two lobes approximately 8 degr~ on each side of the center 
of the normal beam. The idea behind thie technique is that when 
delayed signals due to multipath are received when operating 
with the normal beam, a change in propagation path may allmate 

(Continued on pagt 45) 
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When the first 

flying boat 

was launched . .. 

Sperry was already 

providing SERVICE I 
Back in 1912 when Elmer Sperry 

designed and installed the first automatic 
flight control system for the first Curtiss 
Flying Boats, company engineers were 

already trained to instruct pilots in its 
proper use, provide expert maintenance, 
and make repairs as required. 

From this philosophy of making cer
tain that customers get the full benefits 
of skilled engineering throughout the 
life of every Sperry product or system 
grew a unique and complete field engi
neering service. 

Sea Captains soon found that in any 
part of the world Sperry engineers were 
always close at hand- ready to adjust or 
service the Gyro-Compass and Gyro
pilot*, and later on, Sperry Loran, Radar 
and Gyrofin* ship stabilizers. 

With developme.nt of world-wide 
aviation, airlines and military agencies 
found Sperry facilities available abroad 
providing prompt service on ftight con
trol systems and all forms of Sperry 
instrumentation. 

In World War II and the years that 
followed, Sperry still further extended 
field engineering to every branch of the 

military, from the tropics to the arctic 
regions - servicing intricate bombin~ 
gunfire control, and missile systems. 
keeping radar and other electronic gear 
in prime condition. 

Today there are more than 900 Field 
Service Engineering personnel assigned 
to Sperry products in three major areas 
-service, training and product repair. 
Supporting each of these services ~ 
specialized product engineering staffs. 
Through this concentrated team effort. 
customers are assured that they receive 
the full value engineered into every 
Sperry product or system. "· 

DIVISION OF SPERRY RAND CORPORAnO.Y 
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the eBect ot multipath signals. Splitting the beam gives us this 
chaoge in path. Another idu which has been incorporated ehoulld 
probably be considered a procedural rather than • techniciu 
change. At the Wachueett Terminal two tranemitten are drivi111g 
lhe antenna 11imultaneoualy. The two trall,llmittera are normallly 
~onsidered one operating and one spare. But in this ca11e both 
are operated at half power and both are on the line. In the event 
of failure of one transmitter the other continues to aupply enerfrY 
Jl the half power rate until the maintenance man booetll the power. 
fhue the circuit doesn't become inoperative due to equipment 
failure. This $theme permite a bot mnn.ing epare and prolonus 
·.he life of the equipment because the units are loafing along moist 
if the time. 

lmprot1ement• Jar Performance 
The Air Force baa had an antenna improvement progralln 

111derway at the United Kingdom terminal for eome time. Seveml 
deas have been advanced to improve the characteriatica of the 
:omer reftector antenna as far a.s side and back lobe radiation is 
:onoemed. As 1 have mentioned, shielding tranemiseion lines an.d 
1111enna feedere by replacing them with coaxial cable wae one of 
he fin1t improvementa that was accomplished. Another idea had 
o do with providing greater shielding of the driven element& of 
be antenna; the reOector screen consi1t& of horizontal wir•!:S 
rhich, it wu belieYed, did not diecriminate aufficienlly against a 
•ack scauered signal which was randomly polarized and bad a 
igni6cant vertical component. In order to give protection again1st 
be vertical component as well as the bori.mntaJ, Y"errical wirt~s 
rcre added to the screen. To aftord greater shielding of tlite 
lements the enda of the c:orner reflector were closed in, and tbe 
lement.9 themsel.-ee were moved clo&er to the corner. Moving the 
lementll gave a one decibel loss but compen&ation in the form 4>f 
:ruler freedom from back scatter waa expected. What we reallly' 
.ttd is an antenna with no side or back lobes, but until such a 
ystem i& deeigned which will be practical for our use we will 
ave to continue trying dilferent schemes which m•y improve tfae 
haracterietics of existing antennae. 
Due to the rapidity with which the ionospheric scatter circuit& 

1ere implemented none of our tranemitters is standard. By tbi3 
1e mean that the equipment has not been standardized for uee by 
be Services. The equipments we are using are high frequency 
ran~xn.itters which bne been modified for ionospheric scatt4~ 
peration. At the Wacbnseu terminal we have two transmitte11'8 
1hicb we.re designed and built for ionospheric scatter. The 
riginal circuite of the North Atlantic System used BC-779 ao1d 
'SK·I TeceiYera. At the present time the receivers and tranemittler 
llCiten are known u the FSK-IT system. The teletype multipfoll 
quipmcnt has been the four channel AN/FGC·S. A 11ixtet!tl 
hannel time division multiplex for teletype has been incorporat~:d 
1 the eyatem from Wachusett to Thule on a service teat basis. 
'perational tndlic continuee 1o be passed over the circuit duriE1g 
ie tests. Thia equipment ie identi6ed as the AN/TCC-35. We 
ave recently set forth production specifications for the AN/ FRC· 
5, a system which we believe inconiorates the latest ideas for 
mospherfo scatter transmission. These specifications are for 
roduction models and are designed as tentative ~tandard at this 
me. 
At the pte9ent time we have a capability of one voice axnd 

xteen teletype channc!la to Thule. The circuit to the Unitud 
Jngd9ro has the capability of one voice and four te]etyJ>e 
iannels. Our goal is three voice and sixteen teletype over our 
•Dospheric scatter systems. 
The performance of our tropospheric scatter circuits has b~m 

11ite good-better than 99 per cent reliability. But due to the 
itical requirement for communications in eupport of the Air 
efense Mission, we are striving to improve this mode of co~n· 
unication in an attempt to come as close to 100 per cent 4l S 

JMible. The equipment used thus far for tropospheric scatt•er 
u been of commercial type. Specifications have been writkn 
<r two standardized packages, one package could contain eith1er 
one KW or ten KW transmitter. and the other a fifty KW trans· 
itter. The antennas uaed for this mode are paraboloids of one 
-pe or another-either the dish, which may be twenty eight or 
1ry feet in diameter, or the billboard. which may be sixty or 
1e hundred-twenty feet in effective diameter. 
Tropospheric scatter hae a channel capacity which usuallly 
•pends upon the operational requirement. That is, by increa~i~1g 
e iiiz.e of the antennae or the transmitter power, or both, the 
i.annel capacity can be significantly increased. In general the 
ir Force circuits are designed for thirty-six or seventy-two voice 
1annels. 
J have mentioned that rhombic antennas were originally U>E:d 

1 our ionospheric scatter circuits. Now it appeara that the 
rge corner reftector antennas probably give the best results for 
nospheric scatter. But in the proces5 of searching for the best 
1tenna several types were tried. Probably the most remarkab:te 
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of these is the large stacked yagi which was constructed at 
Goose Bay to receive the Nareansuak signal. This antenna is 
actually an array of four yagia with some sixty·two elemeata. 

All receiving antennas are placed in epace diversity to enhance 
the received sicnal. Thie does not mean that the two receiving 
antennu ha•e necessarily the S&1De con6guration. At Thule 
for instance we are using two rbombics and a comer te6ector of 
smaller dimensions than I've previously described to give triple 
space diversity. 

In the design of lropo$pheric scatter systems, in addition to 
1pace diversity which has become standard io all installations, 
provision for polarization diversity is being considered more and 
more routine. Frequency diversity, although de11irable in many 
caies, is uaually ruled out due to the difficulty in obtaining 
additional fr-equencies. 

We feel that scatter in both modes baa a potential which has 
not been fully exploited at this time. The Air Force has c:ontracta 
to study various pba.eee of scatter which indicate that scatter can 
be used to a grutet degree than we are using it today. We would 
like to use meteor trails as the scattering medium. The meteor 
scatter mode of propagation appell"ll to offer a great degree of 
immunity to interception. It is probable that meteroic scattered 
!ignals would be di.l!icult to jam. There exista a po1&ibility that 
scatter communication can be used to extend the ground-air 
communication range. Thls poseibility must be flll1her inve9ti· 
gated. The present c:oncept of operation in the Air Force dictates 
that we must provide circuite which give an increMe in capacity 
and •enatility in the type of information which can be transmitted. 
In addition to our voice and teletype capability we would like to 
transmit computer data, weather facsimile and television over 
scatter circuit&. We would aleo like our ecatter circuits to be so 
reliable that error c:orrection would not be required. 

Some of the etudlee now underway in the meteoric scatter mode 
indicate that we may be able to use meteoric scatter and iono
epberic ecatter simultaneoualy on the same circuit in order to 
increase our traffic handling capability. Meteoric ecatter mode 
offers a capability which is comparable to ionospheric acatter and 
requires less power in moat applications. Theae factors may permit 
mobile meteoric scatter instaJlations capable of thouaand mile 
range9, without the large antennas and critical aiting requirements 
now oecesaa.ry for ionospheric scatter in8tallatione. Tropospheric 
!Caller lends itself quite readily to mobile installation. Our 
Tactical Air Force is quite inter~ted in the application of mobile 
tropospheric scatter to meet their communications requirements. 

Me~ Money and Mode 
With the advent of new techniques of oommunication and the 

attendant change in equipment, we are faced with a problem 
which though it is always with us, takea on an even more 8erioua 
aspect. The problem ie that of training maintenance men. To 
increue our training capability we have a contractor technician 
ar each scalier site who is responsible for training the airmen 
at the site ae well as to perform maintenance on the equipment 
to keep it operating. To further enhance otlr training capability 
in the field of Fcalter, we are establishing formal courses of 
instruction in both the tropospheric and the ionospheric modes. 

The added training problem ie just one factor which we must 
consider when we figure the cost of operation of our scatter 
circuit&. The North Atlantic system consisting of four links hae 
cost about eight and one-half million dollars. Included in this cost 
is the initial test circuit from Goose Bay to Sondestrom and many 
modifications made subsequent to the initial installation. This 
cost figure represents the coat of engineering, installation, modi6-
cation of transmitten1, and cost of eome equipment. The terminal 
at Wachusett, which we consider our moat modem terminal, has 
«i:ost about 1.2 million dollars. including buildings. po'l\'er units, 
equipment and installation. If our reliability can be increased 
by the use of the scatter mode of propagation, we must use that 
mode of propagation even though the cost may be eomewhat higher 
than other methods. If scatter techniques provide the means 
whereby radar early warnin.g ie reliably communicated from the 
DEW Line: or the means whereby strategic bomben can be rt· 
routed to alternate targets and thus increase the effectiveness of 
our retaliatory effor1, then 1 think that we wou\.l consider the 
money spent on improvine; our communication by the use of 
scatter had been well worth it. But in the Air Force conrept of 
constant radar surveillance and a retaliatorv bomber force in 
being. we cannot wait for these eventualities to orcor. Oor 
situation is such that we must investigate and exploit every new 
technique as it is discovered if by doing s<> we increase our 
capability in the communications area. But actually, in the Arrric 
the cos! of scalier cQmmunication is lower than other methods 
capable of providing reliable communication; this is especially 
!rue of tropospheric seatter, as I've mentioned earlier. 
Editor's Note: This concludes the ptu1el prtsentation on Scatter 
Propagazion by representatives of the DtpartmenJ of De/enst. 
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New Sun-Powered Automatic 8mm Motion 
Picture Camera by Bell &'. Howell 

With a great many devices being sun-powered these 
days, such a11 telephones, radio sets, etc., it would be only 
natural that the eame idea would sooner or later be ap
plied to photographic equipment in some form or other. 
That this hae been done is contained in a recent an· 
nouncement by the Bell and Howell Co., 7100 McCormick 
Road, Chicago 4..5, Ill., who have harnessed 11olar energy 
to set the lens of a new automatic 8mm motion picture 
camera designated ae the "Electric Eye." The new camera 
i11 eaid to be the first in the world in which solar energy 
alone supplies the power to generate the electric current 
which adju11te the lens. No batteries, motora or springs 
are used for the exposure setting. The current is trans
mitted directly from the photoelectric cell to a mechanism 
controlling the lens iris. 

It i11 also said to be the world's first completely auto· 
matic motion picture camera in 8mm size. All the operator 
ha11 to do i1 wind the camera, sight, and shoot. The electric 
eye, which adjusts to changing light faster than the human 
eye, sets the lens for proper exposure before the start· 
in~ button i11 touched. It can operate the lens through its 
full rang_e of stops from f/1.9 to f/ 16 in Iese than one 
~cond. Thie mean11 that without knowing what an f/stop 
is, the novice can be sure of properly exposed film every 
time, a result not consistently achieved even by experts. 

To make feaeible the design approach of the electric 
eye, Bell and Howell engineers developed a new type of 
lens iri11 so sensitive that it moves at the touch of a human 
hair. Yet it is sturdy and shockproof and h&B withstood 
the moat vigorous environmental and field teets. 

Through the use of thermistora, the electric eye mechan· 
ism adju11l8 to temperature changes. The camera can be 
used at any temperJlure extremes the film itself will with· 
stand. 

Light reflected from the subject enters a reticular 
honeycomb lens which controls the angular coverage lo 
match that of the camera lens. Upon reaching the photo
cell, the light generatee an electric current which is fed to 
the meter n1echani1m. The meter computes the correct 
exposure and open11 or clo11ea the lens as required. Linked 
to the control mechanism is a needle pointer which moves 
back and forth alon~ a vieible ecale, indicating the open· 
in!( at which the lens is set. The scale is marked in £/stops 
of 1.9, 2.8, 4. 5.6. 8, 11 and 16. The camera can also be 
operated manuftll)'. 

Features of the new camera include a 1 
run with continuoua run lock and single 
a picture-window viewfinder which shows 
actual size, and Bell and Howell Super Comal 
len11. It uses economical 8mrn roll film. Wi 
telephoto attachments are available as a 

The camera ie immediately available. 

"Sylvatron" Image Producing Panel 

The production of images on ftat panels, by co 
the sciences of lighting and electronics, has bttn &11-

nounced by Sylvania Electric Products, Inc .• 1740 Broad· 
way, New York 19, N. Y. 

The image producing panel, called "Sylvatron," com· 
bines the principles of electroluminescence and phot~o· 
duclance to produce images on flat panels. It 1.s bd1eftd 
that the device will have important possibilities in de
velopment of radar, air traffic control, computers. a.od 
instrumentation. 

Development of the panel is an outgrowth of "P~nd~ 
cent" lighting which was introduced by Sylvan11 s11 

years ago. The "Panelcscent" lan:ip prod.uc.es ligh~ by 
electroluminescence, or the production of hght by d1rtcl 
excitation of certain phosphore in an electric field . . 

The new image-producing panels utilize not .on!)' th1~ 
principle of electroluminescence, but also the pnnc1ple of 
photo.conductance, which is the influence of light on !ht 
flow of electricity through a solid. 

The device consista of flat glass electrolumin~I 
panele with various control layers. These control larcl"!> 
are thin coatings of photo·conductive and elcctro-conduc· 
tive surfaces. 

When electrical or optical signals and a power !<>Urct 

are applied to the panel, a visual display, or image, is pro. 
duced. 

Three types of panels, which produce diflerent ima~ 
have been developed. They include: an electrolumin~ 
panel on which the position of a mobile dot of li~bt ('In 
be manipulated electrically; a displ~y panel ~hu~h rt' 

produces optically the track of a mobile sp~! of b~~L. Tht 
image thus created can then be held or stored ID~ 
finitely in visible form on the pane!; an elect1'?lum1.n· 
escent panel which can t'eproduce ophcall)· a mohon pic
ture with good resolution and rapid response. . 

The device to date ha11 been produced m the laborato~ 
in two.inch and four-inch squares. Larger units art no.

(Continutd on pqt 48) 
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TACAN unit shown with couers remoued; plane is a composite modf'l. 

~QJ 
78-page road map for Jets 

An 800-foot carrier may be as hard to find as a 

needle in a haystack, when the plane seeking it is 

at 20,000 feet and the time is 0200 hours. 

To make the horning plane a homing pigeon, 

we build the "ARN-21" TACAN equipment illus

trated above. Its 78 tubes and associated compo

nents add up to a self-contained transmitter and 

receiver, rugged in its ride-resistance and accurate 

to pin-point tolerances. 

The manufacture of equipment as important 

and complicated as this demands perfection, and 

nothing less. On the military as well as the home 

front, Stromberg-Carlson has long displayed the 

ability to take such problems in stride. 

STROM BE AG-CARLSON 
A DIVISION OF GINIRAL DYNAMICS CORPORATION 

....... -· aa4 r-ln ol -tlot, II. l - w.tt -t •IMtt M ta • 1"9 - lea Mlplet, C:allf. 
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being developed for certain military applications. The 
only limitation in size is the size of the production ma· 
chinery itself. 

While the device is considered to be still in the labor
atory stage, it is considered to be advanced enough for 
application development by electronics and defense labor
atories and for such application development under mili
tary contracts. 

One item alone which is sure to excite considerable in
terest in the motion picture .field is a statement by the 
company that two of the three types of panel& can be 
combined to form a fourth type which could electronical
ly (as opposed to optically) reproduce motion pictures! 

Bureau of Mine• Safe Photoftaah Unit 

A new era in coal mine photography has been opened 
by the Bureau of Mines, Deparbnent of the Interior, with 
the announcement that it has developed the first safe 
photofiash unit for underground use. The unit (shown 
above) can be used anywhere in a coal mine without 
igniting coal dust or the explosive gas, methane. 

The unit is essentially a 7-7/16 inch diameter refiector 
and socket which will accomodate fiash bulbs up to and 
including the size"50," in an explosion-proof aluminum 
housing. Its over-all dimensions are 8% inches in diam
eter and 5% inches deep and weighs 12 pounds. It is 
so designed that the bulb can be safely inserted in the 
presence of explosive atmospheres. 

The fiash bulb can be triggered by the contacts in a 
camera or by a photo-electric cell mounted on top of the 
unit, in which case it serves as a slave unit. 

The energy in the cord between the photo-electric cell 
and the bulb circuit inside the lamp housing is below 
the value at which it is possible to get an incentive spark. 

The energy for setting off the fiash bulb is supplied by 
a condenser discharge. The components for this circuit 
are all enclosed within the explosion-proof housing be
hind the reflector. 

The unit features a foolproof arrangement which per
mits bulbs to he removed quickly and safely. Flash bulbs 
are changed merely by removing the socket base, since 
no wires are attached. An ele<:trical interlock makes the 
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internal circuit dead when the base is un&erewed .. dillll!I 
one turn. 

Development of the photofiash unit followed the per
fection last October by the Bureau of an approved 
light for use in coal mining motion picture photognpby 
Commercial firms are free to manufacture the pbat 
units without license. Persons interested in further ( 
of both units should write the Branch of 
Mechanical Testing, Bureau of Mines, 4800 Forbes 
Pittsburgh 13, Pa. 

High-Speed Photography 

As stated before in this column, the reviewing of 
is generally left to our book department, but ooc.ui 
an unusual book covering some phase of photography · 
received which practically dictates that it be reviewed · 
this column. Such a book is the one entitled Third I 
IUJli.orw.l Congreu on. High-Speed Photography, just 
ceived from the publishers, Academic Press, 111 Fi 
Ave., New York 3, N. Y. This beautiful volume is 
by R. B. Collins and consists of 417 pages of the 
ceedings and discussions of the above congrees 
were held in London in 1956. 

All papers submitted for presentation at the COJIP .. 
were considered by an editorial panel, who, u m · 
possible, accepted only reports of new work and 
matically rejected any material which had been PUhliliillil• 
elsewhere. This strict editorial policy hu meat 
the papers published in these proceedings are of a • 
standard, describing techniques and applicatiom 
otherwise available in published literature. 

As an indication of the extensive coverage of thia 
ume, one has but to scan through the various 8el(:tia .. 
into which it is divided and which total 16 in all. 
of some of these sections are as follows: "Flash 
Source11" (I and II) ; "Image-Splitting and luuaae~• 
piing Techniques;" "Inertialess Shutters;" "Appliiailiall!• 
to Ballistics and Explosives;" "Photographic Mat.eritll; 
"X-Rays;" "Film Evaluation;" "Schlieren and lnttelifs.,. 
metric Techniques;" "Rotating Mirror Cameras;" 
dium Repetition Rate Cameras;'' ' 'Application to 
dynamics," and "Application to Hydrodynamics." 
60 papers are included under these headings cov 
practically everything that is new in the way of 
niques, materials and processes in the field of b.igh-s 
photography. 

The book is well written and contains 243 excellent 
illustrations which form a fitting accompaniment to thr 
text. Priced at a modest 813.00, the volume is a "must" 
for anyone interetited in high-speed photography. 

While we are on the subject of photographic literature. 
your attention is called to a volume of 35 pages entitled 
Bibliography on High.Speed Photography compiled b~ 
Elsie L. Garvin1 Librarian, Research Library, Eastman 
Kodak Co., Rochester, N. Y. 

According to an announcement in the bibliography, the 
matedal up through 1953 was originally compiled h~· 
Elsie L. Garvin and classified by John H. Waddell, Chair· 
man of the High-Speed Photography Committee of the 
Society of Motion Picture and Television Engineers. It 
was published in two installments in the Journal of 
Motion Picture and Television Engineers, 56: 93-111. 
January 1951, and 61 : 749-757, December 1953. Reftr
ences through December 1955 have been added and cla.~i
fied, as in earlier publications, under the following bud· 
ings: 

(1) General; (2) Cameras; (3) Lighting; (4) Os
cillograph Photography; ( 5) Schlieren Photography ; 
(6) Technical and Techniques and (7) X-Ray. 

CCofllinued on page 50) 
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Tr.....otorUed radio r.cMw trant· 
lllitter completely concealed in 
htlrut has up to S-111lle range. 

'1 tlMlte,'' 1111allest TV camera, 
ftolurt1 11ewly developed RCA 
~·inch Vldlcon hlbe, size 1 ~" 
• 2~" a 4~", weight about 
- llOU!ld. 

·4;·· 
FRONT-LINE STORY 

SHn and heard at Command Post by means of world's smallest 
TV and Radio Communication faclllti•• 

The soldier you see carries the new RCA 
one-pound, postcard-size ultra-miniatur
ized TV camera connected to a miniature 
TV t raMmitter on his back. Concealed 
in his helmet is a complete radio receiving
transmitting set weighing only a few 
ounces. He is one of several similarly 
equipped men covering the battle area 
from a number of positions in the air and 
on the ground. 

At the command post the troop com-

mander SEES enemy movements on tele
vision screens and HEARS first-hand 
reports. Their resulting immediate con
trol of the situation is based upon accu
rate, instantaneous first-hand knowledge. 

In achieving this miracle o! miniaturiza
tion, through the use of transistors, 
printed circuits and the latest electronic 
technology, RCA has again made a major 
contribution to the industry and all our 
armed services. 

.... ,:ADIO 

DEFENSE ELECTRONIC PRODUCTS 

CAMDEN, M. J. 

Google 



This little volume provideii a convenient reference to a 
vast amount of knowledge accumulated over the years 
about high-speed photography and its application in 
many, many branches o f science and engineering. It 
forms a fittin~ companion to the one reviewed above and 
is recommended for anyone interested in the subject. 

Fast Photography-15,000,000 Pi.ctures 
Per Seeond ! 

Although details of the 15,000,000 frame per second 
camera of the Los Alamos Scientific Laboratory of Los 
Alamos, New Mexico, are well known to most specialists 
in the field of high-speed photography, it is thought that 
these details would also be of interest to non-specialists 
who may not be familiar with this camera. 

This camera, which was developed by the staff of the 
laboratory has been considerably improved since the first 
model 6 was announced by Mr. Berlyn Brixner of the 
laboratory staff in October 1952 at a meeting of the 
Society of Motion Picture and Television Engineers in 
Washington, D. C. 

The improved version, known as model 8 and believed 
to be the fastest of its kind ever constructed, takes motion 
pictures of explosive phenomena and other high-s.peed 
actions at the remarkable rate of 15,000,000 frames per 
second, and will take up to 96 consecutive pictures of a 
single event. 

In order to increase the speed from 3,500,000 to 
15,000,000 frames per second, the three-sided mirror in 
the new model 8 camera has now been made to revolve 
23~000 times per second ( 1,380,000 times a minute ). 

The mirror is made of special steel having a tensile 
atrength of over 300,000 pounds per square inch; this 
great strength is needed because of the tremendous forces 
tending to explode the rapidly revolving mirror. The 
mirror spins in a helium atmosphere on oil pressure 
lubricated bearing!' and is powered by a small helium
driven turbine. 

The shutter system is another novel feature of the high
speed, rotating-mirror camera. Since the entire strip of 
film is exposed in about 1/150,000th of a second, no 
mechanical shutter could be devised to close fast enough 
to prevent the reflected beam from sweeping a cross the 
film a second time and double-exposing the film. Brixner 
and his staff a rranged an electric detonator to shatter a 
glass block in the light path, the shattered block being 
opaque enough to bar the light until a mechanical shutter 
can close. 

The improved camera's speed of 15,000,000 frames per 
second is illustrated by the fact that a beam of lighr, 
traveling across the field of view at 186,300 miles per 
second, moves only a little over 65 feet in the interval 
between one picture and the next. 

~1·• 

A ..:hemetlc diegrem of t+ie Loi Alamo• Model 8 15,000,000 f,•m•· 
peMecond camere, 1howing the petli of light rey1. 
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Although the new model 8 camera ia 
cast aluminum frame to withstand 
light enough to be easily carried. Des · 
speed, it is simple enough to be opera _ 

The light from the explosions phot 
camera is so brilliant that the optical 
slow as f/25 lo f/ 100. The fibn used 
speed 35mm film, and is not "souped up.. 

In the case of a non-luminous eve 
graphed, the necessary light is furnish . 
source. An explosion shock front trav 
gon gas is sometimes used as such a s 
light; the argon atoms give off an j 
excited by the shock front. 

One more item of interest: Operating 
the new camera makes pictures at 625, 
used for standard motion picture theat 

Thermography-Photography in t 

An entirely new concept in infra- ' 
called "Thermography'' has been anno 
nes Engineering Company, 30 Comm 
ford, Conn. 

Briefly, "thermography," or the r 
red radiation, is done by a device kno_ · 
Therm imaging attachment, which i.s 
bination scanner and photographic reco 
the detector field of a radiometer over 
simultaneously produces a photographic · 
or "1hermograph" of the scene. V ariatio 
the photograph correspond to the radia 
perature of the object bein~ scanned. 

A large plane scanning mirror in fro 
meter scans a IO.degree horizontal by l 
field. The radiometer is stationary and " . 
plane scanning mirror; thus the radiation 
on its axis at all times. A cam drive causes · 
oscillate horizontally lo scan a line 10 de 
each extremity of this scan, the mirror ia 
tically b y another cam through an angle 
height of the detector field of view. This 
10 vertical degrees are covered. 

A small mirror mounted on the back of 
ning mirror deflects a spot of Light from .' 
modulated glow tube onto Polaroid Land film.! 
mirror is rigidly fixed to the large scanning• 
light spot traces out a raster on the film whi 
the same as the radiometer scan pattern. 
output .signal from the radiometer is used 
the intensity of the glow tube. Thus while th . 
being scanned. a "thermal" image of the scene 
simultaneously produced on the film. 

The OptiTherm scanning attachment is useful .,, 
application where a two.dimensional radiance or temptrJ· 
lure distribution is required, i.e,, a thermal contour mar 
of an object or scene. For example, it could be Wt'(] !11 
obtain the temperature distribution over the surface of an· 
airfoil in a wind tunnel or over chemical reaction equip
ment, such as a cracking tower. Another class of appli("ll· 
lion is to the study of background radiation and radiati1•n 
from military targets such as tanks and aircraft. 

The imaging attachment may he mounted quickh arnl 
easily in front of the radionieter, and all electricai !'l•n· 
nections required are readily made to existing receptacld 
on the radiometer amplifie~. A IO.degree b y 1()-dt;,."Tt<' 
field of view is fo rmed on Polaroid Land film. or $!and· 
ard cut 6 1.m, in as little as 30 seconds. Temperature dif, 
ferences of 0.2 degree Care easily detectable at maximum 
sensitivity. 
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\'<There do you stand 
on your missile or air

craft program? Do you 
have a new contract for radar, 

computers or guidance control 
mechanisms? Then let Adas help 

you from pilot stage to production 
efficiency. 

Atlas design, production and meth
ods engineers, toolmakers and skilled 

mechanics are ready to work on your 
project on a job basis ... as many men, 

machines and hours of work it requires 
and no more. Every modern, cost coning 
tool, technique and quality control method 

is utilized. Atlas mechanical and elecuonic 
technicians thoroughly test your product. 

Let Atlas help you in your program. \'<fe've been 
" precision-eering" on a contract basis for more 

than a quarter of a century. May we work for you? 
Write to us with your production and design prob
lems ... get your copy of the booklet " Precision-

eecing Electro-Mechanical Equipment. " Atlas 
Precision Products Co., Philadelphia 24, Pa. 
(Division of Prudential Indusuies). 

oq·z dovGoogle 

51 



AFC EA 
1624 Eye Street, NW 
W uhington 6, D. C. 

Phone: EXecuth·e 3-3033 

OFFICERS 
p,~illent 

Frederick R. Furth• 
l•t Piu-Pre•ident 

Maj. Gen. Alvia L. Pac.byuld, 
USAF• 

Zn4 Yice.·Pruillent 
Maj. Gen. J amu D. O'Connell, 

USA• 
3rd f'ice-Pre1iden1 

RAdm. Henry C. Bruton, 
USN • 

4tla f'ice-PTe•idenr 
J oeepb E. Heinrich 

5rla J'iee-Pre1idenc 
John R. Bowland 

General Couruel 
Ralph L. Walker 

Secretary 
Julia B. Godfrey 

7'reo1urn 
Frank Martina 

DIRECTORS 
1951 

Georce W. Balley• 
W. R. G. Baker 
Theodore L. Bartlett 
Maj. Ceo. Cordon A. Blake, 

USAF 
Donald F. McClure 
Fred E. Moran 
1-lle F. Mater 
Fred J. Tarner 

195t 
Frederick R. Furth• 
Ceor•e W. Goddard 
William J. Balll••n 
WiUlam Kahler 
Frederick R. Lack• 
Walter P. Marehall 
Raymond C. Meade 
Ellery W. Stone 

1960 
Francis L. Ankenbraodl 
Perey G. Black• 
Theodore S. Gary 
Charle• F. Home 
David R. Hall 
Frederick R. Kappel 
J. Harry LaBrnlD 
David Samo&' 
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1961 
Harry E. An1tln 
Roland C. Davlet 
E. K. Fo1ter 
Francie B. Lanahan 
J oseph R. Redman• 
Robert C. Sprape 
w. w. Watte• 
Frank W. Wozencrah 

The Preeident and Vice-Presidents 
ate ex-officio membera of the Board 
of Directol'll. 

Pa.1 Pruldenu 
David Sarno&' 
Frederick R. LaeJr• 
Theodore S. Cal'Y 
William J. Halli1aa 
W. Waher Watte• 
Joeeph R. Redman• 
Geor•e W. Balley• 
Percy C. Black• 
• ExecutiPc Commitree Member. 

Honor Graduate Awards 
The Armed Forces Communications 

and Electronics Association Award 
for out!<tanding scholastic achieve
ment was re<:ently presented to honor 
graduates at the Signal School, Fort 
Monmouth, N. J. 

Eleven of the honored officers were 
enrolled in the S ignal Officers Basic 
Course which is designed to give a 
working knowledge of the duties and 
responsibilities which the newly com
missioned officers may expect during 
their early service with the Signal 
Corps. 

Highest percentiles in the basic 
course were held by the following: 

Section -740-Second L ieutenant 
Richard N. Bazinet of Lyons Hill 
Road, Athol, Mass., is a g raduate of 
Worcester Polytechnic Institute, and 
majored in E.E. 

Section 741-Second Lieutenant 
Glenn W. L ong of 805 Third Avenue, 
Selma, Ala., who studied industrial 
management, is a g raduate of Ala. 
bama Polytechnic lnstitute. 

Section 742-Second Lieutenant 
William T. McKav of Clough Hill 
Road. RFD #8, Concord, New Hamp
shire, is an E.E. graduate from North
eastern University. 

Section 743-Top honors went to 
Second Lieutenant Robert A. Weaver, 
Jr., of 86 Parker Road, Osterville, 
Mass. 

Section 744--Second Lieutenant 
Benny B. Barnes, of IO!'i Brentwood 
Dr., Rt. 6, Gadsden, Ala ., is a g rad
uate of Alabama Polvtechnic Insti
tute and majored in E.E. 

Section 745 - Second Lieutenant 
Joe R. Tucker, of Rt. l , Weatherford, 
Texas, studied M.E. at the Texas 
A & M College. 

Section 746 - Second Lieutenant 
Ernest E. Tabor, of Box 395, Delbar. 
ton, West Va., took top honors. 

Section 747 - Second Lieutenant 
Chester H. Walters, of 2637 Jackson 
Street, Ashland, Ky., was a major in 
M.E. at the University of Kentucky. 

Section 748 - Second Lieutenant 
Robert B. Philllps, of 1685 Highland 
Avenue, Vero Beach, Fla., majored 
in E.E. at Tennessee Polvtechnic In-
stitute. • 

-

Section 749 - Second Lieuttnant 
Jerry C. Russell, of 1303 East Setood 
Street. Indianola, Iowa, studied li 
at Iowa State College. 

Section 750 - Second Lieuteaaru 
James C. Lake. 4333 Fairview A\~ 
nue, Downers Grove, Ill.. is a ~rad· 
uate of Purdue Universih· where ht 
majored in E.E. , 

In the Radar Maintenanet> and Rt
pai r Officer Course, Section .illlS. 
Second Lieutenant Lawrence C. ~,. 
bold, of 215 State St ., New Orleans. 
La., who is a ~raduate o f Tulant l'ni
versity, scored highest academirlllv. 
This course is designed to train Qf!i· 
cers to supervise the maintenanct 
and repair of radar and counft; 
measures equipment. 

First Lieutenant Bill C. Poi.·dl. ,,1 
2321 13th St., Lubbock, Tex .. a grad
uate of Texas Technological Col~t 
took high honors academically io t~ 
Electronic Warfare Officer Cour...r. 
The purpose of the course is to trail 
officers to di rect and superYise tMr· 
tronic counter measures actfritits. 

Introducing AF CEA's 
New Group Member 

The AFCEA welcomed Union Cir· 
bide Corp., of New York Cit~'. ~· ."
as a g roup member in August. l nu~n 
Carbide is a long established firm ~ 
the New York area and deals pn· 
marily in chemicals, plastics. me<ab. 
alloys and batteries. 

The members o f the finn 11h<• 
will be company representatire-. iD 
AFCEA art": H. H. Babcock, :\;;1;1· 
ant Secretary-Treasurer ; F. S. ~dtrr. 
Vice President, Ha,·nes Stclhtt l•·
Kocomo, lndiana; · M. H. Barne. 
Associate Manager of Rest'3r;-h
Linde Co., Speedway LaboratoM. 
Indianapolis, Indiana ; W. J. Cana· 
van, Assistant Manager. Product a~ 
Process Department; L M. Cuuit. 
Vice President, U. C. Nuclear Ci~ 
R. L. Glover, Assistant to Vice P!l'ir· 
dent, National Carbon Co.: R. ~I. 
Joslin, Manager, Fine Chemical: D!· 
vision, U. C. Chemicals Co.: LJ 
Sinnott, General Sales Manager. :-rh· 
cones Division: H. R. Spendefo¥. 
Jr., Man ager, Patents and LiCfn.~· 
Electro· Metal Co.: C. 0 . Strothrr . . \~ 
Sistant Manacrer · Ph,-sical Chemiol 

ti • • 

Research Administration. 
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ROTC AWARDS 1957 
T hr Associnlion la/ti's great pleasure in ann 011nri11g thr T1n1T1n of thr 11•i1111t:rs nf the Armed 

Forces C:mnmunications and Electronics AssociaJ:m1 Golt! M ed11( Ho11or A111ard.L '/"he.fr mufnls 
are awarded an nually to outstanding st:ninr Army R OTC. N1wy ROTC, uurl A11 Force ROTC 
students majoring in f,lutriail Eriginuring. Srlertio11 is mn1/e by the Militnry Staff nntl the Dean 
of Enginuring of the rrspective rrniversity or college. Some of the criteria for ulutirm include 
proficienry i11 educntinn nnd lrade-rship, moral chamcter, a11<f partici/mliun in recogniud campus 
activitirs--all to a high degue. 

In addition to the Gold M edal, /he aw(lrd includes a cati{icnle, a )•ear's me.mbrrship in AFCF.A. 
and (I s11bscriptio11 lo s u;.VAI. Magazine, the official journal of the .-ls.tociation. 

!: M College of Texa. 
~obby R . Ammer. Army 
~·arren B. Johnson, Air Farer 
& T College of North Carolina 
Jesse J. Bass. Air Force 
abama. Polytechnic Institute 
Robert C. Haley, Army 
Harry 0. Lindstrom. Jr .. Navy 
·igha.m Young University 
Horce D . Crandall. Air Force 
ilifornia Institute of Technoloa 
lames N. Gile..~. Air Force 
mi.egie Institute of Technoloa 
Richard G. Abraham. A rmy 
Alvin H. Boerio. Army (jr.) 
Ivan E. Sutherland. Army (soph. ) 
ue Institute of Tecbnoloa 
Roy A. Wells, Jr .. Air Force 

atholic Univereity of Americ~ 
E. Joseph Thompson, Air Force 

he Citadel 
William I. Brownfield. Army 
Robert C. Fleming. Jr .. Air Force 

'be City Oolle1e of New York 
£Ii Glazer. Army 

Lafa.yette College 
Army winner not reported 

Lehigh University 
Richard H. Simpson. Army 

Louisiana Polytechnic Institute 
Air Force winner not reported 

Louisia.na State University 
Irvin T. Strenge. Jr .. Army 
Air Force winner not reported 

Manhattan College 
Donald F. Metz. Air Force 

Marauette University 
Terrence R. Scott, Army 
Richard A. Shantz. Navy 

Massachusetts Institute of Technology 
Richard D. Smallwood. Air Force 

Michigan College of Mining and 
Technology 

1rwin Feldman. Air Foret' 
Michigan State University 

Cordon R. Morin, Air Force 
Mississippi State College 

Donald E. Meiners. Army 
Thomas J. Williams, Air Force 

Montana State College 

Polytechnic Institute of Brooklyn 
John J. Schultz. Army· 

Pratt Institute 
Ronald M. Danno. Army 

Princeton Unive.rsity 
Spencer 0. Chagnon. Natiy 

Purdue University 
Richard C. Havens. Army 
William M. Newport. Air Force 
James W. Cave. Navy 

Rensselaer Polytechnic Institute 
Clement A. Skal::1ki. Army 
Arthur M. Bennet!. Air Force 
William R. Sutherland, Navy 

Roae Polytechtic Institute 
Robert L. Overpeck. Army 

Rut1ers University 
Orville laMaire. Army 
Richard J. Gowen. Air Fore~ 

Seattle University 
Thomas I. Eisiminger. Army 

South Carolina State College 
Army winner not reported 

South Dakota School of Mines & 
Technoloa 

Gerald M. Munson, Army larkson College of Technology 
Robert A. Wood, Army 

'!em.son Agricultural College 
Homer B. Goff. Jr., Army 

Army winner not reported 
Denni~ L. DuVall, Air Force 

New Mexico College of A&MA 
Thurlow C!iffey, Army 

South Dakota State College of A&MA 
Air Force winner not reported 

Southern Methodist University 
John H. Turner. Jr., Air Force 

lolorado State University 
lack D. Gaskill. Air Force 

!olumbia. Univeraity 
Philip T. Mahoney, Navy 

:ornell University 
Army wi nner nol reported 
Raymond W. Sears, Navy 

>a.rtmouth College 
James J. Ventura. A rm')' 
Richard D. Bugbee. Navy 

>rexel Institute of Technology 
Werner T. Ullrich. Army 

)!Ike University 
John D. Peyton. Air Force 
'.lia\-y winner nol reported 

leorge Washington University 
Charles M. Hunter, IV. Air Force 

leorgia Institute of Technoloa 
Frank B. Cole. Army 
Harry A. Ecker. Air Foret' 
Donald C. Brown. Na1:r 

Illinois Institute of Teehnology 
David S. Hall. Nm1y 

lowa State College of A&MA 
William J. Ackerman, Army 
Earl F. Augspurger. Jr .. Air F orre 

Johll8 Hopkins University 
William A. Teso. Army 

lansaa State College 
Richard W. Wilson, Army 
Jerome J. Ewald, Afr Force 
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Donald C. Wunsch, Air Force 
Newark College of Engineering 

Frederick M. Stumpf, A ir Force 
New York University 

Jo:m P. Gsell, Army 
North Carolina State College of A&E 

Louis R. Ledl;elter, Army 
Ashley C. Leggett. Jr., Air Force 

North Dakota Agricultural Oolle1e 
Air Force winner not reported 

Northeastern University 
John S. Tuck. Army 
Neal W. Atkin~on. Army (jr. ) 
John E. Radcliffe. Jr .. Army (soph.) 

Northwestern University 
Air Force winner not reported 

Norwich University 
Richard E. Campbell, Army 

Ohio University 
Theodore C. Fisher. Army 
Jerry F. Thompson. Air Force 

Oklahoma State University 
Keith 0. Eaton. Army 
Kei1h C. Moumblow. Air Force 

Oregon State College 
William F. Ettlich. Army 

Pennsylvania Military College 
Edward J. Glanfield. Army 

Pennsylvania. State University 
Army winner not reported 
Thomas D. Quinn, Air Force 

John E. Davis. Air Force 
Southwestern Louisiana Institute 

Richard D. Daigle. Air Force 
Stan.ford University 

Stanley C. Fralick, Air Force 
Alan J . Keller. Na11y 

State College of Washington 
Glen G. Langdon. Jr., Arm} 

Syracuse University 
Arthur J. Heidrich. Air F'lrt:t' 

Tennessee Polytechnic Ill~'~' u~e 
Char lei; B. Jell. Army 

Texas College or Arts an·l T~dustric3 
Army winner not reported 

Texae Technological College 
Lewi~ F. Sillerly, Air Foret' 

Tufts Colle1e 
Richard A. Northrup. Air Force 
Charles F. Price. Not'.Y 

Tulane University of Louisiana 
L~on M. Wh ite. Air Force 
Fred A. Wulff. Ill. Novy 

Tuske&ee Institute 
John B. Ginwright, Air Fora 

Union College 
Donald E. Mack, Air Force 

University of A.Itron 
Allan R. Thomas. Air Force 

University of Alabama. 
William R. Bowen, Army 

University of Ari.Iona. 
Air Force winner not re;-:ortet.! 

1(.) 
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University of Arkausaa 
Heyden Z. Lewis, Army 
J ames N. Holt, Air Force 

University of Buffalo 
Wayne L. Fi~her. Air Foret' 

University ot California (Berkeley) 
John P. Loughboro. Army 
Allen C. Slutman, Navy 

University of C&llforuia (L. A.) 
Air Force winner not repor,ted 
William W. Novak. II. Navy 

University ot Cincinnati 
Carlisle M. Stickley. Air Force 

University of Colorado 
Robert W. Prior, Army 
John S. Brown. Air Forcf' 
George E. Howell. Navy 

University of Connecticut 
Joseph J. Halohurdo. Army 
Gerald L. Hoefler, Air Force 

"University oJ Delaware 
Leo A. Freeman, Army 

University of Denver 
Richard W. Herter, ,4rmy 

University of Detroit 
Army winner not reported 

University of Florida 
John S. Pohl. Army 
Walter G. Frederickson, Air Foret' 

University of Idaho 
Warren J. Seyfert. Army 
Peter J. McConnell. Navy 

University of Illinois 
William E. Bicknell. Arml· 
Earl L. Heacock. Air For~,. 
Robert L. Haymaker. Nai;y 

University of Kausu 
Ned Joslin. Army 
Paul E. Peters, Air Forcf' 

University of Kentucky 
Henry T. Jaggers, Army 
Elmo C. Matthews. Air Force 

University of Louisville 
Don R. Winner, Navy 

University of Maryland 
Charles G. Pettit, IV. Air Force 

University of !ifasaacliusett.e 
Donald G. Fugere. Army 
William E. Carroll. Jr., Air Force 

University of Miami 
Stuart H. Sanfield, Air Force 

Ulliversity of Michigan 
David E. Thouin, Navy 

University of Minnesota 
Duane P. Ruberto~. Army 

University of Missouri 
Whitson J. Kirk, Army 
Jimmy R. Buell. Air Forcf' 
Burton D. Engle. Navy 

University of Nebraska 
John W. Gray. Army 
William T. Bedwell, Air Force 

University of Nevada 
Charles H. Handley. Army 

University of New Hampshire 
LaWt'ence R. Maloney, Jr .. Air Forcf' 

University of Notre Dame 
James S. Rice, Army 
Nun7.io J . l.izzio. Air Fore!' 
WiJliam F . Reeve, Na~y 

University of Oklahoma 
Donald E. Wheatley. Army 

University of PeDD.BYlvanJa 
Air Force winner not report!'d 
Gary H. Ru!'h. Navy 

University of Plttabttrgh 
Frederick E. Symons. Arm.Y 
Jamel! D. Anderson, Air Forcr 
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University of Rhode lllland 
Richard E. Mosher, Army 

University of Ba.nta CW'& 
Richard P. Dolan. Armr 

University of South Carolina 
Edward C. Prettyman, Naty 

University of Tenneuee 
Air Force winner not reported 

University of Texas 
Mitchell L. Martin, Air Force 
James D. Browning, Navy 

University of Toledo 
Donald H. Saunders, Army 

Universltf of Utali 
Gordon T . Longerbeam, Navy 

University of Vermont 
Frederick S. Cramer. Air Force 

Univeraity of Virginia 
Frederick J. Aichelmann. Jr., Army 
Paul R. Little, Navy 

University of Waahington 
Carl R. Powers. Army 
Paul M. Metrret, Nacy 

University of Wisconsin 
Robert E. Suelf!ow, Arm:r 

Univenity of Wyoming 
Charles P. McAlister. Army 
Thomas E. Osborne, Air Force 

Vanderbilt University 
Kenneth W. Madden, Army 
Henry Beatty, IU, Navy 

Villanova University 
John M. Husted, Navy 

Virginia Military Inatitut.e 
Milton I. Hargrave. Jr., Army 
James C. Kyle. Jr., Air Force 

Virginia. Polytechnic Institute 
William L. Coburn, Armv 
William D. Ballard, Jr., Air Force 

W::..shington University 
Robert G. Dietrich. Army 
Paul E. Glaab. Air Force 

West Virginia. University 
Richard L. Miller, Army 
Joe N. Nay. Air Force 

Worcest.er Polytechnic Iiiatitut.e 
Richard G. Bedard, Army 

Youngstowu University 
Robert J. Mazur. Army 

FoRT GORDON, GE;ORCl.4-Brigadier 
General Kenneth F. Zitzman t left I, 
repr~enting the Office of the Chief 
Signal Officer. USA, presents the 
Armed Forces Communications and 

Picram on clw op,,,-i~ ,,_, .,. 
10- of lla.e ROTC _, '"-•· 
Tltey OTI!', rftMlin« /ram Cop &e Nuo. 
and le/I to rilltt: 

Top Ro., Amar 

H-•r I. Goff, Ir. 
c1-- '"9ricvltu"'f Coll-.. 

Clement A. Slcolski 
ltensMlaer Polytec•nic l11diWtt 

loltn P. Gsell 
H- Yorlr Un;.errity 

Jolin W. Gnry 
Uninraity of H"-sk• 

Seeoni Roe • ..4n.y 

IUcltonl G. A•"'"°"' 
AIYin H. 1-io 
IYon f . Sutlterlonrl 

Corn09i• In.tit"'• of TecMolovr 
Willio111 I . lrownlield 

fire Citorlel 
lticlt•nl L. Miller 

Wed Vlrvinio UniYenity 

Third Row. IV•fl'T 

Fm A. W11IH, Ill 
Tvlone Un;..,Jlty of L.o.iU.

Pltilip T. Molloney 
Colum•i• Unrreuity 

H11nzio J. Liuio 
Unrr.,aity of Hotn O.me 

Dv•n• P. ltvltertus 
UniYersity of Minn•tof• 

Foanl. Row, ..4ir F
Artlrur M . lennett 

AensMlo•r Polyt«elrnic In~ 
Jolrn D. PeytOlf 

Duh Uninrsity 
Jolrn I . Ginwrigltt 

T11alr09" lnstlt"'• 

Fi/tit Row, .4ir Fo~ 

CNrles G. P..nit, IV 
Uni'fer1lty of Moryl•nd 

Jerome I . Eweld 
Konma St.te College 

Eorl F. A1191parger, Ir. 
I-• Stote Coll09e of A & MA 

Mitcltell L. Mortin 
Unrr•nity of Te••• 

Electronics Association Anrd '" 
newly appointed Second Lit>utenanl 
John S. Tuck, of Dedham. ~ia.~s· 
chusetts. The a\<·ard was made r .. 
Lieutenant Tuck as the oul!talXli~ 
cadet of the 1957 Army Signal Cof}l' 
ROTC Camp, held at Fort Gordon. 
The cadet, an honor gradual( 111 

Northeastern Universi ty's Colkge of 
Engineering. previously sen·~ in the 
Army as a~ enlisted man. reachin~ 
the rank of sergeant. He "'as Cl'nl· 

missioned at the ceremonies. follt1~ · 
ing General Zitzman's addrts.~ to th( 
cadets un their responsibilitie< a; 
future officers. 

1t is significant to note that Liru· 
tenant Tuck was also the "inoer of 
the AFCEA Gold Medal Hon•ll 
Award at Northeastern Vnivmit~' ~ 
being an outstanding senior ROTC 
cadet majoring in eledrical engiJKYI· 
ing. 
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AFCEA Group Members 
Communications-Electronics-Photo1raphy 

l.istecl helow Ott! tlte lit"'• wlto ore group melftHrJ of tit• Arlftf!f/ Forces Comlft11nicotion1 anti Electronics Anociotion. ly th8 
?'emhersltip tltey indicate tlteir readiness lar tlteir •ltore in industry'• part in notional sea1r;ty. Eaclt firm nolftinote1 """"' r1 
•b ~ey employees or officials far ind;.,./dual m11mhe111tip in AFCEA, tltus lorming a group of tlte ltigltest trainee/ llM!fl i11 tile .i.. 
frames and pltotograpltic fields, aYoilahle lat adYice and auistance to tlte armed sef'f'ices on researclt, deYeloprnellf, _,.llfod. 

Admiral Corp. 
Aircraft Radio Corp. 
Allied Control Co., Inc. 
Allied Radio Corp. 
,\merican Cable &: Radio Corp. 
i\merican Electronic Laboratorie., lac. 
i\mericau Institute of Electrical 

Ensineers 
,\merlcau l\lachinc & Foundry Co. 
American Radio Relay Lea•ae 
American Telephone &: Tcle•raph Co. 
American Telephone cl: Telefl'aph Co .. 

Lon• Une8 DepL 
Ampex Col"p. 
Amphenol Electronica Corp. 
Anaconda Wire&: Cable Co. 
A. R. F. ProduclJ, Inc. 
Arnold EnJ1ineerin1 Co. 
Atlaa Precblon Product. Co. 
Automatic Electric Co. 
Automatic Electric Salee Corp. 
Automatic Telephone &: Electric Co., 

Ltd. 
Barker &: WllUameou, Inc. 
Barry Controh, Inc. 
Bell & Go11ett Co. 
Bell Telephone Company of Pa. 
Bell Telephone Laboratoriee, Inc. 
Bendix Radio Diviaion, Bendix Avia-

tio11 Corp. 
Blackbtll'D Electronic Corp. 
BUiey Electric Co. 
Bomac Laboratories, Inc. 
Brilieh Thom1on-Hoaeton Co.. Ltd. 
Bruno-New York lndmtriet Corp. 
Barroqba Corp. 
California Water & Telephone Co. 
Cambridge Thermionic Corp. 
Capitol Radio E~neerinc ln1dtate, 

Inc. 
Carolina Telephone &: Telqraph Co. 
Central Teehnlcal lmtltale 
Cheeapeake &: Potomac Tel, Co. 
Cincinnati &: Suburban Bell Tel. Co. 
Colina Radio Co. 
Columbia Broadca1dn1 Sntem, Inc. 
Compa•nle Francalee Thomson. 

Hoa•ton 
ContravH ltallana 
Convair, Dlvt.lon of General Dynamlee 

Corp. 
Cook Electric Co. 
Copperweld Steel Co. 
Cornell-Dubllier Electric f.orp. 
Crai1 Syetemt, Inc. 
Cruller Divi1ion-Avco Mf11. Corp. 
Dana, P. A, Inc. 
Deaitnen ror lnd11atry, Inc. 
DeVry Technical Institute 
Diamond St11le Telephone Co. 
Dictnphone Corp. 
DuKane Corp. 
OuMont, Allen B., Laboratoriea, Inc. 
Eaatman Kodak Co. 
Electronic A11oclate11 Inc. 
Electronic Commanlcadon1, Inc, 
Elgin Metallormere Corp, 
Fairchild Camera &: u11lr1lment Corp. 
Farn11worth Electronlca Co, 
Federal TcJecommanlcallon 

Laboratoriea 
Federal Telephone & Radio Co. 
General AnlUnc &: F'tlm Corp. 

ing, procurement, and operation. 

General Cable Corp. 
General ComJDunlcallom Co. 
General Electric Co. 
General Telephone Corp. 
G1Uillan Broe., Co. 
Globe Wlreleae, Ltd. 
(;ray Manufacturin1 Co. 
HaUamore Electronic& Co. 
Haller, Raymond and Brown, Inc. 
Ballicraftere Co., The 
Halold Co. 
Hazeltine Electronfce Divlt1ion1 

Hazeltine Corp. 
Heinemann Electric Co. 
Hercalee Motor Co.rp. 
Hitemp Wires, Inc. 
Hoft'man Laboratories, Inc. 
Bo1an Laboratori.., Inc. 
Hoover Electronica Co. 
Hopkins Encineeriq Co. 
Hughe. Aircraft Co. 
Hycon Eaatel'll, lac. 
llllnolt Bell Telephone Co. 
Indiana Bell Telephone Co. 
Indiana Steel & Wire Co. 
Institute of Radio En•ineen 
lntel'llational Bu!lnets Machine. 
lnterna tfonal Re1iatance Co. 
International Telephone &: Telecraph 

Corp. 
Jacobten Manafactarin1 Co, 
Jan1ky & Bailer, Inc. 
Kello.-1 Switehboard &: Supply Co. 
Kin Tel 
1Geln1chmidt Laboratorie1, Inc. 
Kolled Kord1, lac. 
Lansdale Tube Co,. Divlelon or Phileo 

Corp. 
Leleh Salet Corp. 
Lenkurt Electric Co. 
Lena Electric Mana!acturiD1 Co. 
Lewyt Manafactwin1 Corp. 
Libraseope, Inc. 
Loral Eleetronica Corp. 
Macblen Laboratorie1, Inc. 
Macnavox Co. 
Maida Development Co. 
Mallory. P. R., & Co., Inc. 
Materiel TeJephonique Co. 
Mlcbican Bell Telephone Co. 
Mon'-ome1'."7' Co., The 
Motorola, Inc. 
Mountain State• Telephone &: Tele-

fl'aph Co. 
Mullard Lad. 
Mater Co. 
M)oealex Corporation of America 
National Co., Inc. 
Nel1oa Technical Enterpri1e• 
Nem11-Clarke, Inc. 
New En1land Tel. & Tel, Co. 
New Jeney Bell Telephone Co. 
New York Telephone Co. 
North Electric Co, 
Northweetern Bell Telephone Co. 
Oak Manufacturing Co. 
Ohio Bell Telephone Co. 
O'ls:ee£e &: Merrill Co. 
Otll Elevator Co .. Electronic Division 
Pacific Mercury Television Mfc. Corp. 
Pacific Trlepbone. & Tele1raph Co. 
Packard-n.-11 Co. 
Paae Cnmmunitatinn' Enclneen, Inc. 

Phelps Dodie Copper Prodlldl Corp. 
Philco Corp. 
Pbotocrapbic Societr of America 
Pleuey Co •• Ltd. 
ProdeUn Inc. 
Production Research Corp. 
Radiart Corp, 
Radio Condeneer Co. 
Radio Corporation of Amerie1 
Radio Corporation of Amerio, 

Defense Elertronic Prodllel.t 
RCA Creat Britain, Ltd. 
Rad1o Ensineerin1 Laboratories, hoc. 
Ramo-Wooldrid•e Corp. 
Raytheon Manufaclurin1 Co. 
Red Bank Divilion, 

Bendix Aviation Corp. 
Reeves lmtnunent Corp. 
Reminston Rand, Diviaioa o( SJMi'! · 

Rand Corp. 
Remler Co., Ltd. 
Rocke International Corp. 
Sal«lnbarir Ceramice 
Soclety of Motion Picture & Teltrisi." 

Ensineen 
Sonotone Corp. 
SoandScriber Corp. 
Soalhem Bell Telephone 8:. Telep~ 

Co. 
Soalhem New Ensland Telephone Co. 
Soalhweatern Bell Telephone Co. 
Sperry. Gyroscope Co., DMsio11 ol 

Sperry Rand Corp. 
Sprape Electric Co. 
Stackpole Carbon Co. 
Standard Telephone &: Cablea, W. 
Stanford Re.seareh luatitute 
St.elma, Inc. 
Stewart-Warner Corp. 
Stromber•-Carlson Co., Di¥islo11 or 

General l>ynamica Corp. 
Surprenant Mf1. Co. 
Sylvania Electric Products. he. 
Technical Materiel Corp., The 
Tele-Dynamic.a, Inc. · 
Telepbonica Corp. 
Teletype Corp. 
Teruolite lmalated Wire Co •• Iae. 
Texaa lnetrumenu, Inc. 
Timet Facaimi1e Corp. 
T.M.C. (Canad.a) Ltd. 
Trad Electronice Corp. 
Traneitron Electronic Corp. 
Triad Tnmfornier Corp. 
Tang-Sol Electric. Inc. 
Union Carbide Corp. 
United Telephone Co. 
Uni ted Traruiformer Co. 
Waterman Prodacta Co., Inc. 
W ebater-Cbicago Corp., Cofu111ac11I 

DJvi1ion 
Weet Coa1t Telephone Co. 
We1tern Electric Co., Inc:. 
Western Union Tclecraph Co. 
Westln•houPe Electric Corp. 
Weetou Electrical lnatrumeut Co11'• 
Wheelock Siena&., Inc. 
Wicke• Engineerin1 &: Con.11111tcioo Co. 
Wilcox Electric Co., Inc. 
Willard Stora1e Battery DI•., 

Electric Stora•e Bauerr Co. 
Wi&eonain Telephone Co. 
Wolleneak Optical Co. 
Zenith Radio Corp. 
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• One of a series of in.<rtit1itfonal n·iess0rge~. 

The President of CRtl asks • . . 

E. H. RIElZKE. Pr•sid•nl, CREI 
C~pitol R•dk> En9inurin9 l"'tilui• 

J HERE are a number of good Technical Institutes. 
CREI, as one of America's leading Technical Insti
tutes offering ACCREDITED CURRICULA, invites 
you to answer the above question after reading our 
ideas on the subject, as expressed below. 

1. WHO ACCREDITS THE CURRICULA OF TOP TECH· 
HICAL INSTITUTES? Capitol Radio Engineering Insti
tute cur.ricula have been accredited for a number of 
years by Engineers' Council for Professional De
ve1opment, the nationaUy recognized organization for 
the accreditation of the curricula of engineering col
leges and technical institutes. CREI is a founder 
member of the National Council of Technical schools 
which first established strict educational and ethica1 
standards for this important area of technical educa
tion. CREI is listed in the U. S. Office of Education 
Directory, "Higher Education". CREI is authorized 
by the District of Columbia Board of Education to 
grant the Degree of Associate in Applied Science. 

J. WHAT KIND OF PERSONNEL DO WE TRAIN? Ou" 
Institute trains sound, prnc:tical supporting engin<•e1·
iag personnel. This is especially important in view of 
the growing trend in engineering colleges toward less 
and less specialization. Their major emphasis is on 
turning out broadly educated men qualified for basic 
research a.'lsignments. Both are essential and in short 
supply. 
J. ARE TECHNICAL INSTITUTE GRADUATES "TECHNI• 
CIANS" OR "PRACTICAL EHGIMEERS7" CREI doei> 
not claim to tum out "i'~nginecrs" in the RCC4>pted 
professional meaning of the term. However, the term 
"Technil:'ian", as very often usecl in the field and es 
cust~Jmarily applied to graduntes of technicnl insti
tutes, in our opinion is not an adequate designation 
for our graduates. In fact, graduates of CREI start 
in prac.tical engineering capacities and at 11vernge 
s l\]11ri l1s generally comparahle to those of engineering 
college graduates. 

4. WHERE ARE TECHNICAL INSTITUTE GRADUATES 
QUALIFIED TO START7 CREI graduates are qualified 
to start, and do start in industry, in a supporting 
engineering capacity, in production, design or testing, 
alongside of graduates of engineering colleges. While 
the latter may ultimately be of maximum value in 
research assignments, the technical institute grad
uate will generally find his most useful role a~ 
project engineer, design engineer or field engineer. 
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5. WHAT IS THE CURRICULUM LEVEL OF OUR TECH· 
NICAL INSTITUTE? It.is of college level, and is highly 
practical in the applications of mathematics and 
theory with relation to the practical problems en
countered in industry. 

6. HOW LOMG IS THE COURSE OF INSTRUCTION? At 
CH l!:l th1·ee collegiate years are conden!!ed into an 
average of 28 months. Students attend classes 35 
hours per week_, 48 weeks per year. All of this time 
is devoted to practical engineering subjects. Strictly 
liberal arts sub.jects are minimized. 

7. WHAT ARE THE QUALIFICATIONS FOR ENTRANCE? 
Students must be graduates of high school, or the 
real equivalent (to be determined by proper examina
tion) with adequate preparation in mathematics and 
science. As a matter of fact, at the CREI residence 
school, students are accepted only through strict apti· 
tude tests. More than half the applicants are re
jected by these tests. 

I . WHAT DOES OUR TECHNICAL INSTITUTE OFFER TO 
STUDEMTS7 We offer an educational program which 
will equip them jn a minimum of time, for happy 
professional lives in rapidly growing industry, where 
advancement will be limited only by their own ambi
tion and willingness to work. 

9. WHAT DOES OUR TECHNICAL INSTITUTE OFFER TO 
EMPLOYERS? To employers interested in hiring men 
who have a sound background in practical engineer
ing and who ''can get the job done", we invite you 
to join the long list o( the nation's leading firms who 
regularly look to us for new technical talent. 

You can do 11 ser vice to your industry, your com
pany, and technically inclined young men, by under
standing this type of educationa1 program and recom
mending it to interested, qualified personnel. We will 
gladly furnish complete information upon your re
quest. 

For your pl'esent technical employees, CREl also 
offers a home study program at the same high level 
which will fit them for upgrading into technical 
positions of greater responsibility. Ask us about it. 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD .J.corc<iited Tcchniool lMtitute C1trricula 

Founded 1927 
Dept. 219-D, 3::?::?-t Sixteenth St.., N.W., Wash. 10, D. C. 

ac~1 
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AFCEA CHAPTERS--Hational Director ol Cit rptcrs: Maj. Cen. Alllin L. Pacltynsl<i, USAF 
REGIONAL VICE PRESIDENTS 

Region A: Henry R. B•11g, N. Y. Tel. Co., 140 Wert St., New Yon, H . Y. Hew Englond Stotet, Hew Yorlc, H- Jenq. 
Rllflion B: George C. Ruehl, Jr., 2111 St. lt•ul St •• B•ltimore, Md. O.lowore, District of ColuMhio, K.m11clcy, Mory'-""· Olio, 

Pennsylwoni•, Wost Vi,gini• onJ Virginia. 
Re9io11 C: Relph S. Griri, So. Bell T&T Co., Atlente. Ge. Soufheostwn Steter •long Atlontic ontl Gull coast_,,_ Hwt• 

Carolin• to Lauisi•- lncl11tlin9 Tonn••-· 
Ro{lion D: CoJ. Georq• l. RichOI\, Hq. Fourth Army, Fort S•m Ho11rio11. Tu, H- Mexico, Texor, Oldolto-, M•n-•. 
Region E: J0 1,n R. Howl~nd, D•ge Television Div,, Thornpaon Produch, Inc., W. 10th St., Michig•n C ity, Ind. Micleigon, l.dioM, 

ltlinoir, Witeonrln, Minneroto, •-•. M11.-rl, Konu11, H""'"'""• Hon• Doltot•, Souf1' Dol:ohl, w,._;.,, 
ColoTOdo. 

R~ion F: Col. Lloyd C . Persons, 1807 16th Ave .. San Frtncisco, Cal I. A'iron•, Utoh, He.,oclo, C11tifo"'io, ldolto, ON'f'Oll, 
\~onlono anti Washington. 

CHAPTERS: PRESIDENTS AND SECRETARIES 
ARIZONA: Pres. -Arthur Mwdgett, Fort KOREAH: Pre1.-Cal. Welter E. Loh., SigC. ROCKY MOUHTAIH: ltre1.-8yron E.. TM. 

Huechuc•. Sec:.-lt. Col. Clarence 0. Ith Army, APO 301, S. F. Seer-Wendell dy, Mountain States Tel. Co., 17 N. Weber. 
Coburl\, P.O . Box 2813, Fort Huachuca. I. Carman, Hqa. l(MAG, 8202d AU, APO Colorado Springs, Colo. S.C.....C.pt. 

ATl.AHTA: Pres.-lt. Col. Donald L 102, S. F. Francia D. T•ppin, USAF Hq. ADC, bl 
Adams, Hq1. Third Army, Fort McPheno11, LfXIHGTOH: Pres.-lt. Col. R. H. Vind. AFB, Colo. 
Ge. Sec.-Albert J . C.r+ey, Southern ing, l91ington Signal Depot. lnington. ROME: Pres.-Mej. William I . Bodi,.., At· 
Bell T&T Co., 51 Ivy Street, N.E. l(y. Sec.-Herold V. Madden, LHington my Sec. MAAG, AltO 794, N. Y . S.C.-

AUGUST A-FOllT GOil.OOH: Pres, - Col. Signal Depot. John E. Colaruuo, MAAG A""Y· A~ 
Bruton E. Small, 9600 TU SigTrngCrnd, O 00 .. ' p c I J h T T I 794, N. Y. 
Fort Gordon. Sec.-lt. Col. William 0. L H n: r•s.-lt. 0 · 0 n • Yer, 
Beuley, Hqs. TSESS, Fort Gordon. Hq, Third AF, APO 125, N. Y. Sec.- llOME-UTICA: Pres.-Allen A. Kun:re, L~ 

Capt. H. W. Gipple, Hq. Third AF. APO Center, N. Y. Sec:.~arrell S. Kirby, 904 
BALTIMORE: Pres.-Hanry B. Yarbrough, 125. N. Y. Floyd Ave., Rome, N. Y. 

Bendir Radio, E. Jopp• Rd., Towson, Md. LOUISIAHA: Prea.~herles Peenon, Jr., 
Sec:.-Trevor H. Clerk, Westinghouse Elec:· SACIAMIHTO: Prei.-lt. Col. Oa,.nc. 

Southern Bell Tel. I Tel. Co., 520 Beronne .. G d1.. S t s· I 0...,.. tric Corp., Air Arm Div., Friendship lnt'I. M. o rrey, •c:remen o 19na ,... .. 
St,. New OriHns, Sec:.-A. Brue:• Hay, S --C t R b rt u •• 951 1 -Airport. ec:. •p • o • mc:morrow, .... 
Southern Bell Tel. I Tel. Co., 520 Baronne Sierrt Drive. 

BOSTOH: Pres.-Col. Murray D. Harris , St., Ne .. or1 .. 111. 
PMST, Northeestern Univenity, Boston. 
Sec:.-louia J . Dunh•m, Jr., Fra11klin Tech- NAGOYA: Pres.--Col. Steve J . Gedler, 
nical Inst itute, 41 Berkeley St., Botton, Hq. Sti. AF, APO 710, S. F. Sec.-H. R. 
Men. Heggen, Box 707, Hq. 5th AF, APO 710, 

CEHTR.AL FLORIDA: Pres.-Willard L S. F. 
Moor, 3002 Fair Oaks, l•mpe. Sec.
Rv11ell R. Rendell, 22 Garden Driwe, Apt. 
1 Mc:Dill AFB. 

CHICAGO: Prea.-Henry J . McDoneld, Kel. 
logg Switchboard I Supply Co., 6650 S. 
C icero Ave., Chicago 31. Sec.-James F. 
Weldon, SigC Supply Agency; 615 W. 
Van Buren St. 

OAYTOH-WRIGHT: Pm. -Col. S. A. 
Mu11dell, ARDC, Wright-P•tterson AFB, 
Ohio, Sec.-Jack G. Andenon, Hoffm•n 
laboratories, Inc:., 2600 Fer Hills Bldg~ 
D•yton. 

DECATUR: Pre1.-Maj. Robert M. Burns, 
402 E. Prairie, Decatur, Ill. Sec.--Capt. 
W•lter l. Beddingfield, Decetur Signal 
Depot, Decatur. 

FORT MONMOUTH: Pres.--Col. Robert B. 
Tomlinson, 4 Russel Ave., Ft. Monmouth. 
Sec.-Harry C. Ron, Box 249, Hillside 
Rd., Atientic Hlghlancl1, N. J . 

FRANKFURT: Pres.- George A. Spear, 
Engr. Sec., FSA, APO 757, New York. Sec:. 
-Lt. Harry A. Ch•lekian, nn Svc. Co., 
APO 757, New York. 

GULF COAST: Pres. -Ancll Z. Atseneeu, 
1350 Park Court So., Biloxi, Min. Sec.
Joieph A, O'Connell, Southern Bell TIT 
Co., Gulfport, Mi11. 

GREATER DETROIT: Pre1.-Col. James I. 
V•nderhoof, Hq 30th Air Div., EADF, 
ADC, Willow Rut1 AF St1,. Mich. 
Sec.-J. R. Sanon, Michig•n Bell Tele· 
rihor~ So., 305 Michigen Ave. 

HAWAII: Pre1.-Col. Wayne L. O ' Hern, 
Hq. PACAF, APO 953, S. F. Sec.--CWO 
JoHph B. Milligan, Hq. 1810th AACS 
Group, APO 915, S. F. 

KANSAS CITY: Pres.-lt. Col. G. 0. 
Meaerve, USAF (Ret.) , 621 I W . 55th St., 
Mission, K•ns. Sec:.-Maxwell H. Tyrnlf, 
Southwestern Bell Tel. Co., 6500 Trood, 
Kansas City, Mo. 

KEFLAVIK: Pres,-Mej. John D. lynch, 
J971rt AA.CS Sqcln., APO 81 , New Yo•k. 
Sec:.-T/ Sgt. Oon•lcl JI. Hall , 197ht AACS 
Sqdn., Al'O Ill, New York. 

HEW YORK: Pres. - Ben jamin H. Oliver, 
AT&T Co., 195 Broadwey, New York, N. Y. 
S•c- 1.t. Col. Devid T•lley, Fed. Tel. I 
Reclio Corp., 100 Kingsland Rel ., Clifton, 
N. J . 

HEW YORK UNIVERSITY: Pm.-Rober+ 
A. Fisch, 2386 Dawidson Awe., New York 
61, N. Y. Sec.-Shelclon Brown, 587 Beck 
St., New York SS, N. Y . 

HORTH CAllOLIHA: Pres.-lt. Col. Cug
gie E. Kyzer, Post SigO, Fort Bragg. Sec:. 
--Col. Henry J, Hor+, 1st log. Corne!., 
Fort Bregg. 

HOlfTH TEXAS: Pres.-H. J. Winemenn, 
Texas Instruments, 6000 Lammon Ave., 
D•llH. Sec .~oh11 W . Witliarni, -4913 
Cockrell Ave., Fort Worth. 

HORTHEASTERH UHIVHSITY: 360 
Huntington Ave.1 Boston 15, Mau. Div. 
A: Pres.-Wilfrecl J. Picerd; Sec.-Thomu 
R. King, Jr. Div. B: Pres.-Nul W . At

kinson : Sec.-Jacon Brooks. 

HOllTHWEST FLORIDA: Pres.-Col. R. 
B. H. Rockwell, Hq. APGC, Eglin AFB. 
Sec:.--C•pt. Edmu11d G . Forkner, Hq. 
APGC, DCS/ M-ME. Eglin AFB 

ORAHGE: Pres.-Fred A. Cullmen, Redi•· 
tion, Inc:., 501 Commonwealth Av•~ Or
lando, Fie. Sec:-Mej. Donald E. Dobbins. 
Orlendo AFB, Ra. 

PAJll5: Pre1.-Bt. Gen. Frank W, Moorman, 
U. S. Army Attache Frtnc:e, APO 130, 
N.Y. Sec.-lt. Col. Ruue ll A. Duke, Office 
of U.S. Army Atteche, APO 230, N. Y. 

PHILADILPHIA: Pm.-Willl•m F. Powell, 
Jr., Bell Telephone Co., 1135 Arch St. 
Sec.-Robert G. Swi~. Diamond Stele 
Telepi.one Co., 121 N. Broad St. 

PHILIPPINE: Pm.-Cal. Orville Leircl 
Hq. Thirteenth AF, APO 74, S. F. Sec.~ 
Robert C . Young, c/ o Jay Ho¥'• , 272o+h 
Malnte11 ence Gp., APO 74, S. F, 

PITTSBURGH: Pres. -George H. Ader
hold, SHonburg Ceramics Co., Sexon
burg, Pe. Sec:.-H. W , Sheptrd, Jr., 386 
Arden Rood. 

SAH FRAHCISCO: Pm.-S. N . Buton. 
Mackay Radio. P. O . Box 1241, Palo Alto, 
C.llf. Sec:.-Kuel W. Goosaens, P•c:ific 
T&T Co., 140 New Montgomery St. 

SAH JUAH: Prea.-Wym•n S. Borden, P. R. 
Tel. Co., Boi 4275, S.n Ju•.n. P. R. Sec:..
Alber+ Crumley, Radio Corp. of JI. R .. 
It. 0. 801 10073, CaparTa Heights, P. R. 

SCOTT-ST. LOUIS: Pm.-Cal. Ch•n• W. 
Gordon, lllO TT6rp Crndr., Scott Aft. Ill. 
Sec.-Alf•n l . Eisenm•yer, P.O. lox '456, 
Trenton, Ill. 

SEATTLE: Pres.-Rayrnond J. t...i11e, 521 
E. 12Jrd S.c.-Merrill R. Stiles, 916 W. 
122ncl. 

SOUTH CAROLINA: Pres.--C"'dr. H. C. 
Rodin, Bldg. 10, Charleston Naval Sllip. 
yard, Cherleaton. Sec.-f. l. Devis, South· 
•m Bell T&T Co., Owen Bldg., Columbi~. 

SOUTH TEXAS: Pras.--Col. Albert H. Sni
der, 1822 AACS 6f04ip, R•ndolph AFB. 
Tex. Sec.-S. J. Kune, So11th-st II• 
search Institute, Box 2296, S.n Antonio. 

SOUTHIRH CALIFORHI A: Pres. -Lester 
R. D•niels, D•nielt &.glneering, l11c., 5244 
Van Nuys Blvd., Ven Nuys. C.I. S.c:.--Col. 
Frank J. Shannon, Sr., Pacific Mereury TV 
Mfg. Corp., 1345 Hayvenhurst Ave.. 
Sepulweda, Cel. 

SOUTHERN COHHICTICUT: Pre&.-Ed· 
win B. Hurley, So. New Englencl Tel. Co.. 
Bor 1562, New Heven. Sec.-J. A. l~ 
pold, Dict•phone Corp., 175 HO>W•rd 
A ..... Bridgeport. 

SWITZHLAHD: Pres. - Williem P. l.Hr, 
LHl' Radio, GelleH; S.c:.- Robert V. 
Lindsey, Intl. T elecornmunications Unio~. 
Geneva. 

TIHKH-OKl.AHOMA CITY; Pre1.-0el· 
bert F. Crnens, Southwestern Bell Tel 
Co., 405 No. Broadway, Oklahom• City. 
Sec:.-lt. Col. Albert A. Rudd, 1800 MCS 
Wing, Tinker AFB, Okie. 

TOKYO: Pre1.--Col. Thomas W. Riley, Hq. 
USARJ Sig, Off .• APO 3'43, S. F. S.C.
D. A. L Hughes (Philco). Hq. USARJ Si9. 
Off .. APO 343, S. F. 

W ASHIHGTOt-(: Pres.-L Herrin Robi .. 
son, Motorola, Inc., 1145 19tft St., N.W. 
Sec.-John R. O'Brien, Hoffman L..bor1· 
k>rios, Inc., 1625 Eye St., N.W, 
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· ~~\\~W Synchro "Supermarket" 
also headquarters for 

1f'.A1M!R AWTENllAJ 
~'1fl)S 

Doubtless you've learned to depend on the Bendix 
Synchro "Supermarket" for fast delivery and 
tremt'ndous selection of precision synchros, servo 
motors and other vital electronics systems com
ponents. But did you know that Bendix is also a 
prolific producer of radar antenna devices? 

Over the years Bendix airborne and ground
based antenna devices have been successfully 
designed by our highly specialized staff of radar 
and servo-mechanisms engineers to meet a wide 

variety of exacting requirements. And, of course, 
world-famous Eclipse-Pioneer precision rotating 
components are standard in all Bendix radar 
antenna devices. 

When you order from Eclipse-Pioneer, you'll 
enjoy the advantages of experienced engineering 
coupled with favorable delivery and prices that 
result from mass production techniques. 
Oimlct Olflc: ... Burbank ""d San Frcmcltc0, Coif., OcrytOft, Ohio, and S.0111•, 
Wcnl\.-bport Sot., and S.rvlc•• Bend!• lnt.molloftol OIYlsiOft, 205 E. 42•d 
St~ H•w Yori! 17, H. Y. 

TYPICAL EXAMPLES OF BENDIX RADAR ANTENNA DEVICES 

Alrbome reflector mounting and drive 
unit for lt·bond ontenna1 2·speed, ton
tinuou1 rotation in azimuth, either direc
tion, ~O" and 60° sector scans1 remote 
manual tilt; line of sight 1tabili1ation. 

Ughtweight, ground-based, air-transportable 
tradrillg antenna pedestal f« mounting 8-tt. 
diameter, a-band segmented parabol!c reflector 
ond nutating scaM«1 highly accvrate 2·speed 
data systems In elevation and azimuttt. 

lightweight, ground·baHd, air-transportable, 
dual reflector, m11lti-band, high gain Hardi 
antenna and eot1trol system, 2-spe-.l data 
systems and magnetic dutd! drives In azil!Mh 
and elevation. 

Airborne weather radar antenna with 
line of light stablllzaHon for•·« c-band1 
switchable wide fan (cos.cant squared) 
beam paltem for mopping « pencil 
beam far storm detection. 

Eclipse-Pioneer Division O'.-~ TFrffllORO, N. J. 
AVIATION CORPORAl ION 
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Chapter News 
Bal ti mote 

A tour of the U. S. Coasl Guard Yard 
was rhe fea1ure of the April meeting. 
Hosts to the chapler were Capt. V. E. 
Day. Commandanl of 1he Coast Guard 
Yard, and LI. Cdr. Joseph G. Bastow, a 
vice pres ident of 1he chapler. 

The highlighl of 1he tour wa.~ an in· 
spection trip aboard the 125-foot experi
mental boat, 1he cutter "Cuyahoga." 
which is u~ed fur radio and radur lesl· 
ing programs in the Chesapeake Bay. 

Other poinls of inlerest were: a light 
tunnel where te81S are made on fla sheri;, 
timers and other controls used in the 
operalion of beacon lights; a new Oza. 
lid mllchine; a prototype of an unat· 
lended and aulomatic lighthouse which 
operates navigational lights 1rnd fog 
horns; tes1ing areas for various types of 
foreign-made fog horns and for paints; 
lamp changers which will place a new 
lamp inlo burning position in the event 
o{ a lamp failure, and haller ies for use 
on shore beacon ligh111. 

On May 16th. the chapter commemo· 
rared the occasion of the tenth anniver
sary of the Marine Corps Battalion in 
Baltimore. A dinner·mee1ing at the 
Park Plaza Hotel was addressed by 
Maj. Gen. Edward W. Snedeker, USMC. 
Assistant Chief of Sta(J G-3. Other dis
tinguished gues1s were: Brig. Gen. 
James P. S. Devereaux, USMC (Ret.); 
Maj. Gen. F. McAllister, USMC, Assist
ant Chief of Sraff G-4; Col. Charles L. 
Cogswell, USMC (Ret.): Col. Robert 
Walton, USMC; Mr. A. E. Abel. Gen· 
era! Manager of Bendix Radio, and 
Brig. Gen. Ivan L. Farman, Afr Re
search Development Command. 

General Snedeker gave a brief review 
of the hislory and mission of the Marine 
Corps and then discussed the impor
lance of radio and electronic equipmenl 
in modern combat. He staled that com· 
munications were relalively simple in 

World War II when Marine~ made 
mass. waterborne landings. But in the 
future, he said. troops using helicopters 
lo land over a wide area will need vast
ly improved radio communications. He 
also described progress made by the 
Marine Corps in electronics research. 

Two films completed the evening's 
program: "Ships from the Sky," show· 
ing the part the Marine Corps plays in 
a vertical a~sault to provide a beach
head when and where needed, and "Ma
rine Corps and Close Air Suppor1," de
picting the importance of the use of 
helicopters. 

The Westinghouse Electric Corpora
tion was host lo the chapter at its new 
electronics plant on June 11th. Mr. B. 
M. Brown, Westinghoui>e Vice-Presi
dent, welcomed the group and gave a 
resume of the plant's facilities. 

Mr. Carl Sersred, As11is1ant Salei: 
~anager of Electronics, de1ailed the 
various departments . housed in the 
plant, namely: X-ray ; industrial elec
tronics; maintenance and repair 11hop; 
sales office; defense electronics activi
ties consisring of (a ) 1he ordnance 
group which is responsible for the tor
pedo system; (b) rhe air arm group re
sponsible for airborne systems; and ( c) 
the electronics group responsible for 
ground and shipboard electronics. 

A tour of the plant facilities. includ
ing the paraballoon antenna, followed. 

Nominees for new officers for 1957-58 
were submilted by E. Charles Meyen
burg, chairman of 1he nominating com· 
mittee, and were elected as follows : 
president- Henry B. Yarbrough, Ben
dix Radio, who had served in thh~ ca
pacity in 1955-56; vice presidents-
LCdr. Joseph G. Bastow, USCG; Col. 
Timothy McKenzie, USA; LCdr. John 
Greksouk, USN; Col. Charles L. Cogs· 
well, USMC (Ret. ); Emmett T . Loane, 
Chesapeake & Potomac Telephone Co.; 

,.. 

Adam A. Fiedler. Bendix Radio: Joi 
M. Pearce. Hoover Electronic-!~1 
Jose! M. Jacobson, Aircraft Armam 
Corp.; Beau fort M. Brown, 'i\'~· · 
house Electric Corp.; Brig. Gen. I 
L. Farman, ARDC; Edwin R. Ha 
BendiJC-Friez, and Thomas [ . 
son, Glenn L. Martin Co.; secrtLll"f...; 
Trevor H. Clarie, Westinghouse El~ 
Corp.; treasurer- Ray Moore. HOO!'ll 
Eleclronics, Inc.; chairman. board ~ 
directors-George C. Ruehl. Jr~ EJeJ 
Ironies Specialties Co. of Maryland. oat 
going pre8ident. 

Boston 
Col. Murray 0 . Harris, Prof~<.Qr ol 

Military Science and Tactics. :Vonh
eastern University. was elected pm> 
dent of the Boston Chapter at the rttt'lll 
annual elections. 

Other officers were chosen a~ follo'11: 
vice presidents-Frank Lyman_ Jr. 
Cambridge Thermionic Corp_ and R~ 
ert 8. Richmond. General Radio Co3-
pany ; secretary-Louis J. Dunham. Jr. 
Franklin Technical lnst.itute ; ttta;urc 
- William Melanson, Cambridge Thrr· 
mionic Corp. 

Board of directors: Oa\;d R. Hull 
Raytheon Manufacturing Co.; Gardinn 
G. Greene, Browning laboratDM 
Inc., and Fred E. Moran. Westm 
Union Telegraph Co., outgoing chaplrr 
president. 

Committee chairmen wl're al~ 
named. They are: program-Capt .t 
R. Taylor, USN (Ret. ) : mem~Nhip
Edward R. Chasson, New England Tck
phone and Telegraph Co.; rec,ption
William Holdich. Boston Naval Shi~ 
yard; publicity-Jack Hobby. Rayth(On 
Manufacturing Co. 

Dayton-Wright 
New officers for the 1957-58 tmn hart 

been selec ted as follows: 

Bolrimorti--Shown at the dinner-mHting c:ommemoreting the tenth anniversary of the Merine Corps Bettelion in Baltimore ere, !ell to ,;~: 
Mr. A. E. Abel, General Manager of B.ncll1 Redioi Brig. Gen. James P. S. OaveruU1, USMC(Ret.J; Maj. Gen. F. McAllister, USMC: M1j. GtL 

Edward W. Snedeker, USMC, guest speaker, end Georg• C. Ruehl, Jr., c:haptar president. 
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••• the most complete line in the industry 

£RMANENT IACNET 
IATEllAlS . 

Cast Alllico lbgJlets 

Sillleied Allico 
•aenets 
V"tealoy 

Caife 
Anlox Ill 

l\lU\ PERMEABILITY 
MATERIAlS 

Tape Woulld Cores 
of Detta.u, 
SupenulleJ, ,.,...., 

"C" - "£" Cores of 
Siltctroa 

......... Cores 
lllJW11• , ...... , 

Powder Cores 
ll'OI POWtler Cores 

Seldat Powder Cores 
Special llapetic 

Mltlrills 

PRECISION-TESTED TO YOUR SPECS • • • 
Arnold magnetic materials can answer all your requirements. It is the most 

complete line in the industry; and in addition, Arnold maintains complete control 
over every production step from raw materials to finished products. 

Typical testing of Molybdenum Permalloy Powder Cores is illustrated above. 
Precision equipment and methods such as these accurately measure the properties of all magnetic 
materials before shipment, insuring ultimate performance in accordance with your specifications. 

Such a source can bring you advantages in long experience and undivided 
responsibility, and in unequalled facilities for quality control and production. 

SIGNAL, SEPTEMBER, 1957 

• Ltl 11s s11pply yo11r nttds! ••w .,., 

'fH..! ARNOLD ENGINEERING COMPANY 
Moin Office & Plant: Marengo, Illinois 

ae.,.rtl> Pedftc 04"'91en ptarm Ml lou 6'91 S1n1e1. Lea Aft .. IH, Collf 

Didrtct SCJlet Off1C41S.. 
loua"' ::.ioo •~rl!•l«~v .St LoJ Ativ•r 3450 WIWI ,,, l!Yd. 
f"•.,, YO<"l' ~SO RMI Ave. Waahington, O,C, 100 I I Sfh SI .. NW. 
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Uuchm 11nJ .'f-ut/11...,,.,..,,.. I 1tlN"rAlt,-ftwd MOf4" pNsfd•11t of •~ • Bo1lott Ch•PI •t .s, .. 
pl•y• to l'r .. , ld.nl C•rl S. Ell of Norlh•"'~~n Univ•"•*°Y end Col. Murr•v O. He"i~ PMS&l 
•• Northull•m •nd p1t'1d•nl •lett of th. Botton Ch•pl•1 th11 Cha11te1 of th .. y.,,_, Aw .. t'd 
pl1t'lu• ,..o, by the Nonheutem Univortity Stucl•nt C ... apttr •• tho Netlon<1I Co11••nl1'"- Mr 
Mo'"" t._p nttd thr1 pl•qu 111 the A1111u•I Sp<l119 Aw•r«h C-•mony held 11t North • t • 1 

President - Col. S . A. Mundell, president- Lt. Col. Randolph H. Vind· 
Wright-Patterson AFB; vice presidents ing, Deputy Commanding Officer, Lex-
- W. M. Hill. General Mills. Inc. ; CoL ington Signal Depot. and a former 
L. J. Israel. Wright Air Development president of the North Texas Chapter ; 
Command; J. W. Kinnally, Philco executive vice president- Charles L. 
Corp. ; Col. L. N. O'Connor; R. A. Root. Morrison, General Telephone Co. of 
Jr. Radio Corporation of America; C. Kentucky; vice president-Dr. Zygmunt 
D. 

0

Small. Emerson Electric Mfg. Co.; S. Gierlach. Central Baptist Hospi~I; 
Lt. Col. J . H. Terrell. J r. , WADC; J . secretary-Harold V. Madden. Lexing-
Wilkinson, American Phenolic Corp.; ton Signal Depot ; treasurer- Merrill L. 
secretary-treasurer- Jack G. Anderson, Whitmer. 
Hoffman Laboratories, Inc. 

Fort Monmouth 
The executive board of the chapter 

met on July 23rd for dinner and a busi
ness session to formu late plans for the 
resumption of activities in the fall. Spe· 
cial guest was the new Commanding 
General of Fort Monmouth, Maj. Gen. 
W. Preston Corderman, a charter mem· 
her of the AFCEA and, for the past two 
years, a vice president of the Washing· 
ton Chapter. 

Col. Robert P. Haifa, Director of the 
Components Division, USASEL, was ap· 
pointed to the Board of Directors to re· 
p lace Col. Olin L. Bell who had been 
transferred. 

Present at the meeting were: Col. 
Robert B. Tomlinson, president; Halsey 
F. Hubbard and Norman Freeman, vice 
presidentio; Harry C. Ross, secretary; 
Col Paul Langguth, Harry Sunder
tnc:1t:r. Col. Joseph E. He.inrich, J. P. 
Hoffman, Raymond Gilbarte, Brig. Gen. 
Earle F. Cook, di rectors, and Dr. B. 
Caldwell, representing Director EdwarJ 
F. Kolar. 

Lexington 

London 
A meeting of the executive committee 

was held at the Columbia Club on J uly 
31st. The purpose nf the luncheon. 
meeting was to establi!lh a tentative 
schedule of meetings for the coming 
year and to organize three working com
mittees. 

The program committee will be 
headed by Sir Reginald Payne-Gallwey 
and the membership committee chair· 
man will be Maj. Fred E. Stant, USAF. 
chapter treasurer. A publicity commit· 
tee, whose function will be to publicize 
the London Chapter activities in the 
British comm uni cations· electronics 

trade papers and publications. 1n ... • aL 
organized. 

Louisiana 
Civil Defense was the theme of · 

chapter's August Sth meeting. with C 
W. J . Gh•en, Office of Civil Delrn: 
S tate of Louisiana. as tbe gue!'t ~~a.l 
His subject was "Problems of Cumm 
nication Planning for the State of L> 
isiana." 

The dinner-meeting was held at t 
Naval Air Station and was pret"edrd · 
a social hour. 

San FTancisco 
The Lenkurt Elertric Compao~· . . -

ond largest manufacturer of teleph<• 
and telegraph carrier equipment, ~~ 
host to the chapter on j uly 25th . .. ilk 
JOO members and guests present. . 

Following a !IOCial hour and dinner,! 
Ral ph Robertson, Manager 0£ the Mili-1 
tary Division at Lenkurt, ga\'~ 11it; 
group a brief history of the company"• 
!lhenomenal growth since it was form~ 
in 1935. He stated the company now' 
has over 2300 employees. carries on 1 

large research and development pro
gram for the Armed Services and rl' 
cently opened an international divi>i•ll 
with headquarters at Geneva, Swilzl"'· 
land. 

A tour of the company plant at ~~r 
Carlos covered the engineering la.bon· 
tories and the manufacturing. 1c;tio; 
and "hipping departments. 

San Juan 
The chapter"s annual "Ladie!>· Ni,h( 

meeting took place at the Officer!> Clulo 
of Fort Brooke on June 27th. 

Sixty.five members. wives and gur· t· 
enjoyed their choice of charcoal-broilrd 
!'lea~' or fi let mignon with all the trim· 
r.iings. A five.piece comho fumi>htd 
music for the occasion. The chapter fl'· 

11orts the Jadies are asking for a -rt

peat" engagement. 

South Texas 
The chapter's July 23rd meetinl! •W 

addressed by Col. Roy D. Max11·ell. 
Medical Service Corps. The dinorr· 
meeting was held at the Fort Sam Hou~ 

The program of the chapter's May 
meeting was presented by the General 
Telephone Company of Kentucky and 
the Automatic Electric Sales Company. 
and featured a program on the Auto
matic Teletype Switching Center AN/ · 
F GC.30. Mr. R. E. Stoffels of the Chi
cago distr ict office conducted the pro· 
gram, 

The following new officers were 
chosen d uring the annual elections: 

-'OR Frotu:i•eo--Chept•r memben pictured during e tour of the Lenkurt Electric Com!'o~ 
ple11t et Sen Carlos. Left to right: R1lph Robertson; M•f. Gen. J1m•1 A. Cod• (R.et.l; ~ 
Robertson of Lenkurt; C. J. N1pler, Sylvenia Electronics; S. N. Barton, chapter prt"d'"'· • 

Col. Lloyd C. Panon1, AFCEA r•gio11el vice president. 
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Tolcyo 
The chapter·s officers for 1957-58 

a.re: President-Col. Thomas W. Riley. 
Jr .. USA ; l st vice president-Cdr. Ellis 
Schiller. USN; 2nd vice president-Col. 
Steve J. Gadler, USAF; 3rd vice presi· 
dent-Frank Colonna, RCA; secretary 
- Donald A. L. Hughes. Philco Corp.; 
treasurer- Lt. Col. Robert Brewer, 
USAF. 

New cirt!Clurs of the chapter are: 

'.exift.6fon-Chapter officers end guests at the heed teble of a recent dinner-meet ing are, 
~ff- to right: Lt. Col. R. H. Vindin9 , pr.sident-eled; E. W, Brown, Jr., exec. vice president: 
;am Long, General Telephone Co.; Col. Sterl ing C. Bush, CO, Le1in9ton Signal Depot ; Ma j. 
C. J. Holm4H, president; Le ith Johnston and R. E. Stoffels of Automatic Electric Co.; Raymond 

Brig. Gen. Ned Sirmyer. USAF; Brig. 
Gen. Harold G. Hayes, USA ; Col. A. R. 
Morley. USA; Capt. Robert H . Weeks, 
USN; Col. Thew J . Ice., Jr.. USAF; 
William Thielz. Bendix Radio; Capt. 
D. I. Mathers. USN: Col. Roscoe Hug· 
gins. USAF; N. Ralph Chaerrigan. 
DAC. and Paul W. Becker. DAC. Soard, vice president, and Charles Morrison, General Tele phone Co. 

on Officers Club, with members and 
~uest_s firs t assembling for a social hour. 

Colonel Maxwell. whose current as
:ignment is with the Army Medical 
Service School at Fort Sam Houston a:< 
:ipecial A ssistant to the Commandant 
\o"t ~ass Casualty Courses. is classed 
a,- one of the foremost authorities in the 
United States on medical problems of 
radioactive fallout. He delivered an ex
cellent talk in connection with these 
?rn'n\em s and those of d isaster plan
ning. 

ho put out the }ire" in the tail? 

Southern Calilomia 
The annual election of officers was 

held at the June meeting, with Lester R. 
Daniels of Daniels Engineering, Inc .. 
chosen to head the chapter during the 
·. •mit1~ year. 

Hher new officers are: fir:it vice presi
u•·nt-J ohn W. Inwood. Western Union 
Telegraph Co.; !.'econd vice president
Jack Warner. J r .. Warner Bro!!. Pic
tures. Inc.; secretary--Col. Frank J. 
~hannon . J r .. USAF ( Ret.) . Pacific 
~fercury Televi~ion Manufacturing 
Corp.; treasurer-Ray E. Meyers. Lock· 
heed Aircraft Corp. 

Board o f directors: Richard Fuller. 
Bt>ndix-Pacific; Charles F. Horne, Con
vair; Loyd C. Sigmon, Radio Station 
KMPC ; C. A. LaHar. Radio Corpora
tion of America. outgoing chapter presi· 
dent; L. D. Callahan, Gilfillan Bros.; 
John Atwood, Hughes Aircraft; John 
Byrne~ Motorola. Inc. ; J. H. Goodrich. 
Pacific Telephone and Telegraph Co.; 
Richard Leng, Packard-Bell; James 
~fcLean, Hoffman Electronics, Inc. 

On August 2nd, the chapter officers 
11·ere hosts to Rear Adm. Frederick R. 
Furth, USN (Ret.), new National Pre~i
dent of the AFCEA, at a luncheon meet· 
ing at the Knickerbocker Hotel, Holly
wood. Admiral Furth discussed Associa
tion affairs with the group and outlined 
oome of the plans for future activities. 

Officers and directors in attendance 
were: Lester Daniels, J ohn Inwood, 
Jack Warner, Frank Shannon, Ray 
Meyers, Loyd S igmon, C. A. L11Har. 
John Atwood, John Byrne. J . H. Good
rich and Richard Leng. Guests at the 
luncheon were: J. A. Frahutt, Federal 
Telephone and Radio; Russ Sm ith. Nel
"On Technical Enterprises; William 
Cooke, Telemetering Corp.; and Phil 
Strang, Convair. 
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The foll owl 119 speci al 
devic e s ore stand ord 
equipment for closer 
control o f c leclfonl< 
equ ipm a tH opero t lns 
condition.: 
1 () 1 tr It tut th .. r-mtHtnf rnn• 
""' l'N•lllu cmcr~\'ncy 
'hul·olT tu mt ire clrctf•'lll' 
•Y\lcm ln tvrnt "' l•llure ell 
11ny tlc.tron1( dc•lcc. 
2. 5rll ·<u'((Wlltt' frluptrlkl~fr~ 

h)'•/lllf< ""'''" l'trmhJ Pl't'" 
lk1c1m100.1lt111 of u1111111ul'!1 
liquid tcmpcruturc und <Ori• 
•rot within Vftr cln•a llmlh 
"2 c. 

J / j,10 f'flllff(J/ I (I/Ir fh~lll• 
>lie 11cw lloll1c111flcr• Jcvl(t' 
01>~r1Ut\ lnJcpcn.trutly of 
'> •tfm rrn,11rr. "'r11.lir 
emcrtcnc·> •l11At afT " Elct 
trontc Eiiut('nttnt 1n c>cnt ot 
ru"1P f.tlll•te nr tii()(kaac. 

Hallicraf ters .. . wit• a 

revol11tlottory. ~ prod1tced cooll119 

11alt for airborne electrool<a. Dlulpatlo11 

vp to 7 ,000 wott• ••• 203 lou co1tly 

• •• 30% llghter. 

Te•l<·d, ftr<>tcu • .ct for "'·"' 11tll<lucuon H.1111,1.11lcr. 
""' ~fodcl, C'R-~. C'R-~ .11111CR·7 r1lrb•>ll1c "'"""t llnlb 
meet cnvironnl<'nl~I '""'"'"111' "' Mil ·1'-~~n 'f><:Cifi.:4· 
111111 R,.,,,h111u1111') (!~,j~'l• p•:r1111t\ '"" ur M.1nd1111I rud• 
1f"Jl·7 <lm1\'n•iuri• l~'I. ~ IOJ V/16' l Ill'• I :1111! ,1ho 
o\C'Cumnmtt,1IC\ "h~ln\'r a11•ili,ir) ~, . .., ~u•ft A~ rtht)\ ;nu! 
•Witch~! .. ~ou ma) dt '1~ 

Vh.11 11<c1rht '""h•r 1 ""''t11c1 .1\1•1an1~~ I 1>1 m•Wn'c: 
the C"R S wc111h• ju~1 !(} ti> , 11 .Ill' 1/1•/ifrr ih•n Nn 
~c1111on,1l ~.\l(t(l \\•II Ullil\ \rid Y"UI dJCo1~.: of ~vClhni: 
lluid• 111,r• 11rcn1 ""'''•hi~ uf •r1ph.:.1i.in ,ukun~ 1>1t. 
erhvlcn•"JllY"''' ••111111111 hv.lt1111h" fluid 

Only 11.ilh~riH~~ llt. r.1r~d d• ''r•1im1 111 '"'" 11aJ1, 
11\tt~ s1ock unit> ;ivn1lubll" - 1,\11)(1, 5.1100, .•ml 7,000 
WJlb lX<trn ,J,1pli1blc '" 1111,.n11cd1.11~ rtlli11r .. ,111 "'""· 
r~r,tbk n1lv.1nt;i~r· in""'· 1....:1gl11 uml 1..:1rorm1mcc 

t lllVESTIGAlE NOW! I/ "'"' 11'111111, b111/J, /Jllflllau. or 
fly ml/ilt1fl' 11/rr m/I 1/ »1111 jlru>fJr, //Wu// '" Sfl('('l/Y 
.,,,iHJ,,.,. ,·/1'4 l111111n ""''' 1 .. J,,1 /m wmpl~lf Jt1<1l/1 

T-.lt<I ort<I prov•n '" ""'"1 n.1bornu ln•lollat•oni 
of Hollmafi'" tleclronir ~vlpmtnl, 

C onglc 
63 



IC 
CONTRAVES ITALIANA S. p. A. 

ROMA 
LUNGOTlVlll Dllll AIMI, 11 

s..w..-, VIA TllUITINA, NS 

--------------------~GUN flRE CONTROL SYSTEM 
____ ______ ______ G U I D E D M I S S I LE S ____ _ 
__________ AN AL 0 G C 0 MP UTE R $ ________ _ _ 

_ _ ___ SER V 0 M EC H AN I S M $ ______________ _,.. 

ME ASURING INSTRUMENTS ___________________ ~r 

/,- -, 
"' / '\ 

I \ 
I 

\ I 
\ I 

' / 
.................. __./ 

CON TRAVES 
ITALIANA 

64 S16NAL, Sem:MIEl. lts'I 

10,Google J 



\ 
ITEMS OF INTEREST 

I ltom Government, Industry and the Services 

Automation On The Battlefield 
The U.S. Continental Army Com· 

mand (CONARC) hopes to bring 
automation to the battlefield, and pre· 
liminary studies indicate that it is 
feasible to process data electronically 
in the combat zone. 

Military research and development 
agencies and civilian electronic com
puter manufacturers are working on 
the project under the guidance of 
Colonel RusselJ L. Hawkins, chief, 
General Division, Combat Develop
ments Section. 

According to Colonel Hawkins, by 
1970 the battlefield commander will 
use automation to completely "wa r
game" his plans and orders before 
committing troops to combat. A com
pu\er will be able to indicate to him 
the probable results of his planned 
t()une of action. 

The machine, Colonel Hawkins 
cautioned, can only give a commander 

'

. the consequence of his decisions. "lt 
can't predict the outcome," he said, 
"because as humans, we can't predict 
all the variables." 

The automation project was inaugu
rated about a year ago to determine 
if electronic computing is compatible 
to combat conditions in three broad 
fields. 

(l) Obtaining ultraswift informs· 
tion on available fire power, supplies 
and staff estimates. 

(2) Removing as many non-com· 
bat troops as possible from the main 
battle position. 

(3) Improving reaction time be
tween front and rear units and within 
units themselves. 

Atomic Produced Power 
During recent tests of the nuclear 

reactor and auxiliary components, 
electric power was produced for the 
first time by heat from the Sodi um 
Reactor Experiment (SRE) . The ven· 
ture marked the initial production, 
from a non-military atomic energy 
reactor, of power for the generation 
of electricity by a private utility com
pany. 

Designed and built for the AEC by 
Atomics International, a division of 
North American Avjation, Inc., the 
SRE is a part of the commission's 
program to develop economically 
competitive civilian power from nu
clear energy. 
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The Southern California Edison Co. 
installed electrical generating equip
ment, adjacent to the nuclear reactor, 
to convert reactor heat energy to elec
tricity. The company purchases this 
power from the AEC. 

Following numerous tests to evalu
ate the oper;ation of all components, 
the plant will! functjon at full power 
late this year. The reactor is designed 
to produce !20,000 kilowatts of heat 
from which the Edison equipment 
will generate approximately 6,500 
kilowatts of electricity. 

A huge, lead-s,~i11lded' chamber for loading 
uranium fue l in1to the atomic energy reactor 
hover• over th•t "core" or heart of tho re
actor sunl deep beneath the gro111>d. HHt 
from the atomi•c "furnace" ;, 1&1ed by the ei

perimentel po,,er station to generate elec. 
tricity. 

Signals: Bounced Off Moon 
The Navy's highly sensitive Mini

track radio tracking equipment al 
Blossom Point, Md., has picked up 
signals bounced off the moon. 

Using the giant radar transmitter, 
"Diana," Airmy Signal Corps engi
neers bounc.ed signals off the moon 
which were picked up by the Mary
land station. 

The Blossom Point Minitrack Test 
Facility, operated by engineers from 
the Naval Research Laboratory, has 
conducted several successful test 
"pick ups." The experiments are exe
cuted in cooperation with engineers 
at the U.S. Signal Engineering Labo
ratories, Fort Monmouth, N. J. 

Purpose o'f the procedure, the Navy 
said, is to p1~rfect a technique to test 
Western Hemisphere satellite track-

ing stations as soon as they are com
pleted and placed in operation. 

The Navy's Blossom Point Test 
Facility is the first radio tracking 
station to be erected for detecting and 
measuring the path of the scientific 
earth satellite as well as for obtaininu 
other information. 

0 

Located about 40 miles south of 
Washington, D. C., the station is one 
of 10 planned fo r operation during 
the International Geophysical Year. 
It is operated by Project Vanguard 
personnel of the U.S. Naval Research 
Laboratory as part of the National 
Academy of Sciences earth satellite 
program. 

Synthetic Mica Melt 
Various Government agencies and 

manufacturers of high-temperature 
electrical and electronic equipment 
are watching with interest recent de
velopments concerning the largest suc
cessfully completed commercial melt 
of Synthamica synthetic mica. Syn
thetic mica is superior to the natural 
material for applications involving 
temperatures in excess of 1000 de
grees Fahrenheit. 

Experiments are being conducted 
by the Synthetic Mica Corporation, 
a subsidiary of Mycalex Corporation 
of America, al its plant in Caldwell 
Township, N. J. 

After approximately three weeks 
of cooling, the huge mass of crystal
line mica will be broken up and then 
ground or split into useable form. It 
is too early to tell what progress has 
been made, but crystals as large as 
4 x 4 inches have been produced con
sistently in the past. 

The synthesis of this strategically 
important material had been brought 
to pilot plant production in Germany 
during the war, when the Axis coun
tries were cut off from sources of na
tural mica in India and elsewhere. 
They consequently found their elec
trical and electronics development 
severely curtailed. 

Foreseein~ similar possibilities, the 
United States Government, through 
the U.S. Bureau of Mines and vari
ous industrial participants, initiated a 
program at Norris, Tenn., for the 
commercial production of synthetic 
mica. 

In 1953, Mycalex Corporation of 
America entered into a cooperative 
agreement with the Bureau of Mines 
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to produce the material, and at the 
conclusion of the agreement built 
plant facilities and became the only 
commercial producer of Synthamica 
s~ nthetic mica. 

Proposed 11 Aerial Jeep" 
Recent developments in direct lift 

devices have prompted the Army to 
undertake the development of an 
"aerial jeep." Consequently, the De
partment of the Army has awarded 
three contracts, totalling S l, 702,000, 
for the design, construction and test
ing of flying research vehicles. 

The contracts were awarded to 
Aerophysics Development Corpora
tion, Santa Barbara , Californ ia 
( $388,000) ; Chrysler Corporation. 
Detroit, Michigan ( $661,000 ! , and to 
the Piasecki Helicopter Corporation, 
Philadelphia. Pennsylvania I $653,-
0001. 

The "aerial jeep'' concept seeks to 
provide the Army with a compact 
vehicle having the versatility of a con
ventional jeep together with added 
hovering and self-propellent capa
bilities. 

Ultimately the Army hopes to have 
a general purpose vehicle which can 
travel 50 miles per hour, stay in the 

UNEQUALED 
PERFORMANCE 

IN 

• TELEMETERING 
• GUIDED-MISSILE 

MONITORING 

• RADIOSONDE 
RECEPTION 

air for se\ era I hours. and carr)' up lo 
1,000 pounds of equipment. 

The sn~all vehicle size is obtained 
throul!h utilization of ducted pro
peller vehicles in forward flight and 
lo determine the most promising con
trol system. Different arrangements 
and configurations of ducted propel
lers and control systems will be in
ve:tigated under the three contracts. 

Firm to Special!ze in Scatter 
Controlling interest in Scatter Com

munications. lnc .. Bethesda, Md., has 

Luter H. Carr 

been acquired by L. H. Carr and 
Associates of Washington, D. C. 

Thil Spocial f'vrpo•• Re
ceiver h "" lmpro111d 
venl4'n of •ht M f MS. 
Cl.ARK£ 167.JI 011cl 167-
J2. Thh new llMely"' 
in co,.po t o t ec fh• h~ct 
quoliHH of bo1!1 o l 11\e 
lormor •ypea plU• molly 
new ftal"' .. includ!ng a 
llfO. A •lcleQ ho"dwld1h 
con11ol h 1Ho•,.hc! 10 
gr,,.,tJ\' lmaton •l(lnul 
lO· not .. (a tlo .,.h • ., 11111 
ba11clwldtl> fa "ot t10od~d. 
It It • ' Pttt<>lly ui..f11I "' 
" hluh qvollrv q• 11•ral 
pu rµo .. tubo1olofy 

lvt•~ ol r••~pliofl ._M, FM, 01 CW 
. SS..260 me 

I ,,. 

NEMS- . \~~ 
CLARKE I ~< \-....., 
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A l>IV l!IOH Of VITllO 
CORPOJ\.ATION QI AMUIC/I 

919 HSUl>-tl LAIR l>RfVl 
SILVER SPRING. MARYUNO 
fer fuflh•r '"formotlon w ril 

01it11t H· 1'1 

T u,,inv 'o"o-
" bandwldtlt 
$<,1"l1i11t1y lmOOSUlt(I 
w1lho<1t band. 
r•\ltlcuno fiht" I 

Noh• flqw1 
" ·~1 .. •lon 
lmcJflt r•i•tlltm 

IM0111r>u1 

AN' a<llP"I 

JOO k~ 

ti u• prnd~•- • •1 lur.1 13 di. 
S1M 1otlo wilh 100 ' t Je••a· 
tlon, --400-ryd• modvlatlon. 
II di!. mri•lm1un 
Not l•" 11101> 70 .JI> 
Not lou lhc"' 40 db h•low 130 
m<o 30 db mt.,lmu1n CH <>r>V 
fr•()'>«m<v. 
0 1$ •OI• P•r ~. do•la1lon 
(Appro, I 
11 •oth for 10 11• influl n1adu 
lul•ll 30~ al 1000 <.p.1 
(Aparo" I 
O,..mi, .. "!' n>onhor •1m>ll 

The recently formed company ~P"" 
c:ializes in the design, engineerin!! and 
installation of complete scatter radio 
communications systems or compoo
ents. 

Scatter Communications, Inc. 'II~ 
organized earlier this year by a team 
of executives, engineers and suppo11 
personnel. Pr ior to incorporaling 
tl1eir own firm, this group enginee·red 
and supervised the installation of the 
Air Force's North Atlantic Scattr1 
Circuit. 

Ollicel'l! of the company are: lestt'r 
H. Carr, chairman of the Board Ctf 
Directors; Harry M. Tayloe, p~i
dent; Clifton F. Fo5S, executive vice 
president; William E. Yost. Jr., vier 
president-engineering and F. L. ,fc. 
Cutchen, project manager. 

Air Force RBYeals Falcon GAB-2A 
The Falcon GAR-2A, a new ~ided 

missile based on detection of infra-rl'd 
radiation, is now in operation ll!' a 
lJ.S. Air Force defense weapon. Thi.• 
armament is the latest in the GAR 
I guided aircraft rocket) series of air· 
to-air missiles produced as all-weather 
interceptors of the Air Defense Com· 
mand. 

Secret of the weapon's operation 
is its revolutionary guidance unit 
which senses, at a distance of miles. 
the infra.red radiation OR) thro1rn 
out by invadinp; aircraft. 

Before the 2A is launched, the 
missile's IR guidance unit is "slavt'd"' 
lo the target by the radar armament 
control system of the interceptor. The 
unit sends signals to the Falcon's con· 
trol mechanism and, when launched. 
·the missile seeks out the target b1 
steering toward the discerned source 
of radiation. The TR detector is S(l 

sensitive that a guided rocket pro
pelled miles from a target will "lod: 
on" and fly at tremendous speed to 
intercept and destroy it. 

The 2A can be launched far belo• 
an enemy craft and will climb, su~· 
passing supersonic speed, to an altt· 
tude higher than the operational ceil· 
ing of any known bomber. 

News of the missile's operational 
use was disclosed jointly by the Air 
Force and Hughes Aircrah Compan~ . 

E.C.I. Organizes Rellabili~ Sectio1 
Due to the growing concern o! .the 

military with product dependeb1hl)·, 
Elect ro nic Communications, Inc .. 
Teterboro, N. J., has or~anized a 
Reliability Assurance Section. 

The new department, one of rhe 
first in industry pertaining entirely 
to this area, brings together the 
following groups: test equipment. 
qualification testing, component ~alu
ation, and reliability and environ· 

(Contirnud on pase 68\ 
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-on the assembly line! 

11PIG-TAILOR"T* .. 
For PREPARATION of axial lead components 

"PIG-TAILORING" 
• • • • o rerolrtiona11 new meclianical pr0<ess I or lriglJer 
proluction If lower costs. fastest HEPAIATION and ASSEMBLY 
tf Resistors, Capacitors, Diodes and all other axial lead 
<o•poaents for TERMINAL BOARDS, PRINTED CllCU"S and 
ll#IATUllZED ASSEMBLIES. 

The .. PIG-TAILOR" plus "SPIN-PIN"-accurotely 

MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 

and shapes-3 minute set-up-No accessories

Foot operoted-1 hour training time. 

PIG-TAILORING provides: PIG-TAILORING eliminates: 

1. Uniform component position. 1. Diagonal cutters! 
2. Uniform marking exposure. 2. long-nose pliers! 
3. Minioturizotion spacing control. 3. Operator judgment! 
4. "S" leads for terminals. 4 . 90°,/0 operator training timel 
5. ''U" leads for printed circuits. 5. Broken components! 
6. Individual cut and bend lengths. 6. Broken leads! 
7. Better time ' role analysis. 7. Short circuits from clippings! 
8. Ooser cost control. 

FOR 
ASSEMBLY 

9. fnYOluoble labor saving. 
10. Immediate cost recovery. 

8. 65 •;. chassis handling! 
9. Excessive lead toutneul 

10. Haphazard assembly methods! 
"SPIN PIN"* Close-up views of "SPIN-PIN" 

• T.... Illustrate fast assembly of 
tailored-lead wire to terminal. 

Write /or illwtrated, ducriptive text on 5'PIG-T A.IWRING" to Dept. S-9P 

BRUNO-NEW YORK INDUSTRIES CORPORATION 
OESICNE R S AND MANUFACIUllERS OF ELECTRONIC EOUIPMtNr 

460 WEST l4th STREET • NEW YORK 1 , N . Y . 
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In Microwave Towers 
and Reflectors . . ~ . . 
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Ohio Power Ca. 
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ITEMS OF I NTER'1 
mental testing. To he stafl~e· 
ly by 40 scientists and tec&A-, the 
section will be headed by GiW•u 
Carr, head of test engineering~or EC!. 

"Heretofore, in common 1Wth moo 
contractors for the military;ft:liabilit1· 
testing has been performed On a ~ 
integrated basis at EC1," said Clyde 
Councilman, chief engin~ for I.ht 
company. "The formation of the nt11 
Reliability Assurance SectM. makr> 
that activity just as impo~l a part 
of our operations as our research and 
development effort." 

He further remarked that hnpron~I 
reliability is essential in order lo rt· 
duce the large number of aborttd 
missions, destroyed aircraft and pilot 
fatalities which have risen to alann· 
ing proportions through out the world. 

Charactron Tube Deteloped 
A Charactron shaped beam tube 

has been developed which is small 
enough for aircraft use, and yet able 
to reproduce a conventional radar di~ 
play map and then print labels on iL 

The new developmental product was 
announced by Stromberg-Carlson. 
San Diego, a division of General ~ .. 
namics Corporation. 

The Charactron shaped beam tube 
accomplishes the dual function of a 
radar tube and a tube displa)'in~ 
characters by means of time sharin~. 
The characters are printed on the 
phosphor screen at the rate of 20.COl 
a second and retained by the ph()5. 
phor whlle the electronic device does 
its radar work in between letters and 
numbers. 

The tube can be used : 
(1) For radar displays combined 

with character and numeral printing 
to label the objects shown on radar. 

(2) To condense flight data for 
a pilol Instrument panels on some 
multi-engine aircraft must show an 
extensive array of constan tly chang· 
ing speeds, pressures and other dat.t 
for each engine. All of this informa· 
tion can be consolidated and d~ 
played in easy-to-read graphic and 
digital form by the new tube. 

(3) To display command instruc
tions from a ground data sourrt 
aboard an aircraft. 

( 4) To display navigational infor· 
mation from an airborne computer by 
reproducing moving maps and sym· 
bols in a form which the pilot can 
read and understand quicklr. 

(5) In models for shipboard use 
to perform aircraft and ship sun-eil· 
ance now done at ground stations by 
larger models of the Cbaractron 
shaped beam tube for the SAGE sys
tem. 

(Continued on r>age 70) 
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Van de Graff accelerator in ONR's Naval Research Laboratory. Many substantial 
contributiona in the field of nuclear physics hove b .. n made by ONR scientists. 

U.S. Navy Pho lo 

OFFICE OF NAVAL RESEARCH BRINGS SCIENCE 
OF FUTURE TO AMERICA'S SEA ARM 

The Office of Naval Research, formed in 1946, 
has already become an extremely important 
contributor to the effectiveness of the Navy and 
a full-Hedged member of the scientific com
munity. ONR's mission is "to plan, foster, and 
encourage scientific research ... as related to 
the maintenance of future naval power and the 
preservation of national security ... " 

The Navy has an enormous requirement for 
nearly every kind of scientific and technological 
information. Since its establishment, ONR has 
supported scientific research in nearly every 
major scientific field. Its research results sup
port development in Navy bureaus, in aircraft, 
guided missiles, ships, medicine, training, logis
tics and other areas. ONR also supports explor
atory development to test the feasibility of 
radically new weapons concepts. 

Most ONR research is performed under con
tract in universities, non-profit institutions, and 
industrial laboratories. Research is also per
formed at the four laboratories under ONR 
supervision: the Naval Research Laboratory, 
the Training Device Center, the Underwater 

11.l • 1 d 1 • t1! I 'If lt' "I l j, !J), fl.t !t' l.11' ! 
I ' • • ! 'l ,, I), J l ! : : 111t l 11 f f J )1 t I ! I 

Sound Reference Laboratory, and the U. S. 
Naval Biological Laboratory. 

Out of ONR's laboratories have come such 
developments as the earliest radar; major ad
vances in radio telescopy; high altitude re
search (employing both balloons and rockets, 
such as the well-known Viking); many contri
butions in nuclear physics, nuclear power, 
metallurgy, mechanics, and chemistry; ad
vances in physiology, biology, and psychology 
as well as an extremely wide range of develop
ments in weapons controls, armament, amphib
ious warfare systems, underwater ordnance, 
aircraft instrumentation, undersea warfare
and in many related fields. 

Typical of ONR's latest work is logistic sup
port of the Earth Satellite Program, being car
ried on by ONR's Naval Research Laboratory. 
The entry of the satellite into space should 
bring many contributions in physics, geodesy, 
and geophysics, with many long range applica
tions in transportation, communications, me
teorology, navigation, mapping-and space 
travel. 

f FORD INSTRUMENT CO. 
DIVISION OF SPERRY RAN 0 CORPORATION 

31-10 Thomson Avenue, Long Jsland City 1, New Yorii: 
Beverly Hills, Cal. • Dayton, Ohio 

INOIN•• ... of un11Jual abllltlea nan find o future at FOID INSTRUMENT CO. Write fOf Information. 
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Rlxon Becomes Independent 
Rixon Electronics, Jnc., a research 

and development firm of Silver 
Spring, Md .• has become an inde· 
pendent company. James L. Hollis 
will serve as the new president. 

The firm was formerly a subsidiary 
of Page Communications Engineers, 
Inc., Washington, D. C. The change 
was made through a stock transfer in 
which Mr. Hollis relinquished his 
interest and resigned as an executive 
in the Page concern. 

Organized primarily for the pur· 
pose of developing prototype models 
of electronic equipment, Rixon has 
designed and produced equipment of 
all sizes. 

Most of the efforts to date have 
been concentrated on specialized 
equipment for use in scatter communi· 
cations. Special purpose test and 
monitoring equipment, antenna pre· 
amplifier stages, special purpose ex
citers, and various components of 
terminal or interconnect equipment 
developed by Rixon are in service 
today in important scatter communi· 
cations circuits. 

Two·successful major developments 
are the TX-264 60 Kw VHF Trans· 
miller and the MUX-16 (An/ TCC-35) 

Sixteen Channel Teletypewriter Multi
plex System. Both were developed 
under contracts with MIT Lincoln 
Laboratory and Page Communica
tions Engineers, and prototypes are 
now in service in Department of the 
Air Force install&tions. 

Starting with three employees when 
fi~o~~~edfiRy~~Q~llimn 
now employs over 100 people. 

I Names In The News I 
Brigadier General Kenneth F. Zitz
man has recently been named to the 
high post of Deputy Commandant o{ 
the Industrial College of the Armed 
Forces, Fort McNair, Washington, 
D. C. 

Harry M. Stephey has joined the Gen
eral Electric Company as manager 
of advanced sales for the Missile 
Guidance Section of the company's 
Heavy Military Electronic Equipment 
Department in Syracuse, New York. 
For the past several years, Mr. Ste· 
phey has been Government field sales 
manager in Washington, D. C., for 
Philco Corporation's Government and 
Industrial Division. 

HiiiTiNB~YSTEM~ I 
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FOR MILITARY APPLICATIONS 
Hunter heating systems are used for a wide variety of military applica
tions. They are standard heating and winterization equipment for many 
types of mobile shelters, military engines, generator sets, etc. and are 
designed to conform to military multi-fuel requirements. 

HUNTER SPACE HEATERS 
for mobile or portable military shelters, for 
radio, radar and guided missile control and 
maintenance installations. 

HUNTER ENGINE HEATERS 
for starting internal combustion engines at sub· ~ 
zero temperatures, for trucks, generator sets. ~ 
air compressors, etc. ~ 

HUNTER SPX TORCHES 
for a wide range of applications at sub-zero temper· 
atures. An unpowered open flame burner capable of 
being lighted with a match and operated on conven
tional fuels at temperatures down to 90° below zero. 
Capacity range-from 15,000 to 200,000 BTU. 

Wrtte hr r.lcler FB-8156 ....... Dew ... ..t Md~ Fadlttet,. 

HUNTER Manu1acturln9 Co. 

301531 Aurora Rd., Solon, Ohio 

HeatlnQ and Re1r1geratlon Syatema 

The late Vernon B. Bagna 
a posthumous recognitio• .... .....,..,. 
when the Canadian g 
named a lake on the w 
of Melville Peninsula in · honor. 
Mr. Bagnall, who died of a : rl a.I· 
lack on April 10, 1956, w11t"projec1 
manager of the Distant Early Warn· 
ing Line, built for the G. S. :\Ir 
Force by the Western Electric Com. 
pany. In this position, which he held 
from December 1952 until Januan 
19.56, he directed the initiaJ planning 
and construction of the chain of Ta· 
dar stations spanning the !'\orth 
American Continent's northern rim 
inside the Arctic Circle. 
ReM Admiral George Dufek, (3\ 
I Ret. ), has been designated U. 5. 
Antarctic project Officer by direction 
o( the President. He also will con· 
tinue as Commander of Task Forcr 
43, the logistic support force known 
as Operation Deep Freeze Ill. until 
completion in 1959 of the ~an\ 
Antarctic participation in the lntt>r· 
national Geophysical Year. 
Dr. William H. Martin, Director •>f 
Research and Development, Depart· 
ment of the Army, was awarded the 
degree of Doctor of Science by The 
Johns Hopkins University in June. 
Part of tbe citation read: "follo11· 
ing his retirement from the Bell Sy~ 
tern, be entered the service of the 
Government as Deputy Assistant Sec· 
retary of Defense and then in a prert>
dent-breaking decision, he became 
the first civilian head of research and 
development for the United Stale! 
Army by appointment to the p0$t of 
Director of Research and Develop
ment for the Department of the 
Anny.'' 
George W . Bailey, Executive Seer<'· 
tary of IRE, has been appointed ad· 
viser and consultant on telecom· 
munications matters to C. Dougla~ 
Dillon, Deputy Undersecretar)' ol 
State for economic affairs. Durin~ 
World War II, he served in mSJl~
key capacities with the Government 
and for his contributions to the war 
effort he was awarded the President'> 
Certificate of Merit. Mr. Bailev i~ & 

forme r National President of AFC£A 
and is now a National Director. 
Brackett K. Thorogood retired as Ex· 
ecutive Director of Franklln Techni· 
cal Institute on June 30. He ~ EUC· 

ceeded by Louis J. Dunham, Jr., who 
has been a member of the faculty of 
the Institute since 1948. 
Major General Rodney Smitil, USA. 
has become a member of AFCEA. 
Upon retirement last month. hr 
joined the ranks of lnternalion1I 
Telephone and Telegraph Corp., a~d 
will head their European office 111tb 
h is headquarten! in Paris. 
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Input voltage 6 lo 
230. VA o utput 
capacity up lo 2.50. 
3600tpm 

Input volta ge 12 
to 230 . VA output 
<apoclty up to 
600. 3600 rpm. 

'"put voltoge 
21 to 230. 
VA output 
<opacity 750 
lo 1500. 
3600rpm. 

TYPE AK 

SANGAIYIO 
Electric Company 

SPRIN G F IE LD, ILLINOI S 
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Make SANGAMO 

your regular source for 

Rotary Converters 

F O R COMME R C IAL AND MILI TAR Y 

Sangam11 manul'at'tures a compl<'tC line of Rotary 
CnrH 1•rter~ for l'mnmcrrial, mi litarv, or sprcial 
purpost• applic·atinn:,,.Thrcc basic modds arc arnilablc 
in an <·xtrntlt>tl range of electrical characteristics. 
\II units arc Jc·~igned to pro,·iJP truly 1lependablc 
power. ThC'y arr rnnsrrvativcly ratrd-built to 
"ithst.rnd mucla tougher scr\'icr than required with 
big rcscn <'S in "' C'I')' <lNail of drsig11. 

DE LI VE R Y T O ME E T YO UR SC HED U LES 

The modrrn aecrl<'ratf'd production techniqu<'s uscJ 
in Sungarno 's Ill'\\' ··con trolled conditions'' factory 
in Pickrns, South Carolina aiJ in fulfilling all 
ddiv.-ry .,cfwdulc·-;. This new plant i:,, equipped for 
full rapacity prndurtiou of Rotary Convcrlt'rs. Dy
na motor ..... Gcn<'ra tor'.'-, and Special DC i\lotors. 
Specify Sangamo for dependable unit::. anti d1·prndable 
<lrl i' ery. 

EN GI N E ER I NG HELP FOR APPLICATION 

PR o a L E M s- angamo's Engineering and Tel'h· 
nical Staff is glad to help any organiza tion with 

po'' er suppl) planning. An engineering analysis and 
recomnwnJatio110:, for power supply units to mee t 
your ~ptt'ial application are yours for the asking. 

There's o Songomo Rotary Converter for every require· 
ment. Write today for your f ile copy of Bulletin 15 20. 

Dg zedbyGoogle 
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TUNG· SOL 
HERMETICALLY SEALED 
ALLOY JUNCTION PNP 

GERMANIUM TRANSISTORS 
HIGH POWER TRANSISTORS 

Retinas (25°C) Typical Switching Appllcation (25°C) 

Switch inf load Switching 
Ve Pc Ecc Power Currant Power Gair 

TS812 - 40V. 15 w. -14V. 26W. 2 Amps. 24 db 
TS813 -BOV. 15 w. -28V. 52W. 2 Amps. 23 db 
TS814 -60V. 15 w. -28V. 54W. 2 Amps. 29 db 

T hese POWER SWITCH [ypcs are designed and tested 
for low speed switching applications where high power 
handling capacity is required. Emphasis is given co effi
cient thermal design and close control of cna.ractcriscics 
significant to "on-off'" pulsed operation. 
Type TSl76 is a high POWER AUDIO rransistor de
signed for G ass ••A'" or Gass "B'" service in power 
amplifiers. Emphasis is given co efficient thermal design, 
high power sensirivity and low distortion at high cur
rent levels. 

MEDIUM POWER TRANSISTORS 

(Ratings 25°C) (Typlcal Class B Operation 25°C) 

Power Distortion Power 
Ve Pc Ecc Output Max. Gain 

TS618 -25 V. 150M~ -12 v. 500 MW 5% 28 db 
TH17 -25V. 150M~ -12 v. 500 MW 5~ 31 db 
TS618 -25V. 150M~ -12 V. 500 MW 5% 34 db 

These 150 milliwatt Transistors are designed and tested 
for medium power Class " A" o r Gass "B" audio appli
cations. Gose parameter control, particularly ac high 
collector currenrs, makes special matching wtChin type 
classification unnecessary. The unirs are also suitable 
for indusuial control and switching applications. 
The Tung-Sol Transistor product line includes a wide 
variety of general turpose rypcs such as 2N63, 2NG4 
a~d 2N65. Specia purpose rypcs are also available 
Wtth specifications directed coward .Particular applica
tions. Improved high frequency uansmors foe computer 
and radio use will be available soon. 

SIMICONDUCTOR DIVISION 
Tun11·Sol El•dric Inc., 95 El11lllh AvanJa, Newark 4, H. J, 

®TUNG·SO( 
ELECTRON TUBES • SEMICONDUCTOR PRODUCTS 
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PERSONNEL CLEARING 
AFC'EA Jtlember• At•allnble to I 

The poges of SIGNAL a re opea to octive A 
who are 1eeltin9 posltlo111 ia the co111municatio 
and phot09raphic lnduatrlH. A11r member is en 
free of charge in thi1 column for three in••• 
11:iae. Pleose limit reur aotice to five lineL le 
ploren ere oalted to eddre11: Bea ··-·• SIGN 
Street, H. W., Wo1hin9ton 6, D. C. Letten will 
to the AFCEA member. 

MANUFACTURERS LIAISO!'I Rt:Pll r.Stl'ITATl\'E. 
Communicelions-Electronics Officer with twenty
perit>nce. Education: Electrical Engineering and 
ministration. Familiar wi1h Operational Suitabili • 
R & D. Desi res to represent manufacturere or act 
companies conduc1ing bu!iness with Eglin Air . 
Florida, Box 126. 

MANUFACTURERS R EPRf.SENTATl\'E with over sixt 
perience, partly as a USAF employee, in ne 
liaison engineering of contracts with the USA . 
Field and Gentile AF Depot bas time available fo 
companies desiring or doing Air Force business.• 

GovT. PROCUREMENT AND ADMINISTRATIVF. Co 
Wide background and experience includes practi 
accountant with Attorney General of New York 
gressional Committee. Worked with ll S. Dept. o 
in formulating ASPR, dealing with termination, re 
and contract administration. Box 128. · 

R r.PR£S£NTATIVE with a wide following amon6 manu 
of electronic equipment and government agencies 
Eastern seaboard has an opening for an additional 
quality components. Straight commission basis. Bo 

Fir.Lo E:-ic1NF.£R OR MANUFA(.&URt: tts L1A1soN Rt 
TIVE: Retired CWO experienced in radar. dosed ci 
b&w aod color and Kinescope recording. data proei.~ing 
and automation. and R & D work. Will relocate with family 
only. Box 130. 

WORKS ~ANACF.R OR CttlEr ENCINF.ER. Record of m:inagt.ritl 
competence in inte6rating engineeri11g. sales and manufac· 
turing. Broad technical background covering several engi
neering fields such as missile ground support equipment and 
instruments, solid rela ted manufacturing exper ience. 10-p 
sales contacts for military R & D and production work. Bot 
131. 

Poddon• Al'GUable 

Industry, 9overnment and military agencies are i11vited tv •M 
thi1 column to annou11ce available positions which mar be of 
intereat to the readen of SIGNAL. Notices will be pubUrrhe4 
three timH if not cancelled before. Applicants applr as indi
cated in ind i¥idual notico1. 

U.S. C1v1L SERVICE CoM~llss10N. \iacancjes now exist for El('(' 
Ironic Technician positions in 1he Civil Aeronautics Admini.<111· 
tion in Alaska. S1arting ~aJaries arc $4,080 and $4.5~. :"lo 
wrillen lest required. Full information on how to apply may be 
obtained at many posl offices throughout the country or from the 
U.S. Civil Service Commission. Washington 25, 0. C. 
U.S. C1v1L S£RV1C£ CoMMISs1011 has announced \'acanci~ for 
communications cryplographic coding clerks al $3,415 a )W· 
Applicanrs musl have ir:ener11I experience as a clerk. typisl, td; 
typist or tele11rapher, plus 6 months of spe<"ialized experienre 1n 
enciphering and deciphering message5, involving the use ol .• 
variety of current cryp1ographic sy~tems and devices. Radio 
broadcast tct"hnician positions are el50 available in the lntrr· 
nalional Broadcasting Service at $5,9]5 a year. No wrillen t~s 
required. Funher inform11ion end application forms fro111 ihc 
ll.S. Civil 5..-rvice Commis~ion, Washinp;ton 25. D. C. 
ELECTllONIC [NCtl'IEERS. Starting sala ries l S,335 and $6,!15. 
Electronic Technician~. salaries from $3,670 to $5.440. Vecancilll 
now t'xist at the Eleclronics Division of the !llew York ~an\ 
Shipyard. located et Navy and Sands Streets, Brooklyn I. N. \'. 
The shipyard i~ engaged in ac1ivities ashore and afloal, inrludi111 
construction o( new super-carrier~. Direcl inquiries to tbt In· 
dus1rial Relations Officer, Telephone: Main 54500, Extrnsion 
2877, 2379 or 2593. 

(Continued on pqe 78) 
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Tracer gas is sprayed over the relay enclosure while it is under high vacuum 

STANDARDS THAT DETERMINE RELAY QUALITY/ 

100% leak-free hermetic sealing 
We reiect relays with leaks so 
tiny that It wovltl take 30 years 
to atlmlt 1 cubic centimeter 
ef alrl 

Hermetically sealed relays are safe 
from the dangers of human tamper
ing, and from severe conditions of 
dust and dirt, sand, moisture and 
high humidity, fungi, salt spray and 
reduced air pressure. To insure this 
safety, however, sealed relays must 
be absolutely free from leaks. 

That is why, at Automatic Elec
tric, every single hermetically sealed 
relay undergoes a sensitive mass 
spectrometer test. This highly re
fined method of testing detects leaks 
so tiny that it would take more than 
30 years for one cubic centimeter of 
air to pass through! To protect you, 
we reject "leakers" able to pass ordi
nary immersion tests with ease. 

Thanks to uncommon care like 
this at every step of manufacture, 
Automatic Electric relays are the 
most reliable you can buy. 

A member of the General Telephone Syetem 
One of America's great communication• ayateme 

SIGNAL, SEPTEMBER, 1957 
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Hermetically sealed rel!i-ys are avail
able in many L'arieties. Write f-Oday for 
Catalog 4083 PD. Automatic Electric 
Sales Corporation, Northl.ake, Ill. 
In Canada: Automatic Electric Sales 
(Canada) Ltd., Toronto. Offices in 
principal cities. 
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I NEW PRODUCTS FROM INDUSTRY\ 
Electtochemical Integrator 

Believed to be a scientific break
through, the development of an air 
navigation control device which oper· 
ates in an iodine solution on very low 
electrical current and which features 
great reduction in size, weight and 
cost, has been disclosed by the U.S. 
Naval Ordnance Laboratory of Silver 
Spring, Md. 

Designated the "electrochemical 
integrator," the unit contains an 
"inertia" principle of operation 
which, after initially put in motion 
in one direction, will detect any sub
sequent change of course effected by 
atmospheric or mechanical difficulties. 

Initial movement of the plane re
sults in chemical changes inside the 
integrator which produce electrical 
current. Any change in this move
ment causes a measureable difference 
in current output. The current pro
duced operates recorders which re
veal amount of change and specific 
direction. 

Operating on very low battery cur
rent, no electrical generating gear is 
required. Additional advantages of 
the unit are said to be reliabiHty, long 
life, simplicity of operation and ease 
of manufacture. 

New Amco Blowers 
Amco Engineering Co., 7333 W. 

Ainslie St., Chicago 31, 111., has de
veloped two new blowers to provide 
a maximum delivery of filtered air 
while utilizing a minimum of panel 
height. 

Designed for use in Amco's Modu
lar lnstrument enclosure system, the 
two models, designated B350 and 
BBOO, deliver 350 and 800 cubic feet 
of air per minute, respectively. Each 
is adequately filtered and fused. 

A space saving feature is demon
strated with Model B350 which ab
sorbs only 3%" of the vertical panel 
space in a standard Amco Modular 
frame. 

Mechanized Microtome For 
Neuropsychiatric Research 

The Leonard Hill Technical Group, 
9 Eden St., London, England, has re
cently publicized a noteworthy ad
vance which was achieved by a novel 
use of a servo-control speed drive. 
Now fully-motorized, the microtome 
was previously a manually-operated 
device used for cutting a vast number 
of undistorted sections of the brain 
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at thicknie.sses varying between 0.001 
and 0.0001 inch. 

Believe'd to indicate a wide scope 
for mech1anization in neurological re
search, th1e Spencer rotary microtome 
is equipped with a knife and cutting 
facets accurate to within one twenty
five-millionth of an inch. A counting 
mechanism can stop the microtome at 
any pre··determined figure up to 
l0,000. 

Since preparation of serial sections 
of 25 hu11T1an brains requires 1/.2 mil
lion slides, the facility with which the 
technicia111 may work in the orienta
tion of sections within a series, with 
number aind thickness of a section in
stantly av·ailable, is considered a high
ly advantageous feature in the use of 
the new microtome. 
11Trak111 Morse-to
Teleprinter Code Conyerfer 

A new 300 word-per-minute Morse
to-Telepriinter Code Converter has 
been developed by CGS Laboratories, 
Inc., 391 Ludlow St., Stamford, Conn. 

Accepting Morse Code either as 
tone or keyed de, the new system, 
Model CMP-13, operates a page 
printer, high-speed punch, and a re· 

Army and Navy repr•••ntatives see Morso 
code copie,d automatically at 300 words per 
minute et <CGS Laboratories, Inc., Stamford, 
Conn. LeH to right; Lt. T. Y. Dunn, U.S. 
Navy: Cep•t. G. V. Vaughn and Major W. S. 
Bell, U.S. Army end T. J. Waldron, CGS 
Laboretorlos. 

corder. IBy releasing 4 fasteners and 
a cable 1plug, the conversion matrix 
may be removed and replaced by 
another matrix for different conver· 
sions. 

Now in design is an improved tran
sistorized· model which will occupy 
only 101;~" of panel space. 

Of further interest are the CGS Tt

ports, entitled "Increductor '!\otes."' 
which contain data relative to ne1r 
progress and development in the u;,e 
of high-frequency electricall~"<Ontro~ 
!able inductors. Reports are availahlt 
upon request. 

Ultrasonic Drill 
Powered by high-frequency sound 

waves, a new drill for borin~ a pl'!' 
cise microscopic hole in vef}' hard 
ferrite materials has been developtd 
by Lockheed Missile Systems. of Sun
nyvale, Calif. 

When diamond-hard ferrites an 
made into magnetic memory cor~ for 
electronic computers and data slor!J:!t 
devices, the face of each tinr rin~· 
shaped core measures o nly 45 thou
sandths of an inch. Consequently, thr 
drilled holes necessary for thread~ 
fine coil wires must be only slitihth 
larger than a human hair. 

Operating the "silent•· drill 111ith • 
jack-hammer type of action, the u~ 
trasonic frequency put out b~· an os
cillator is of 28,000 cycles per second. 
which is amplified to provide the cur· 
rent drivin~ the drill. A magnet~ 
strictive effect is gained by the rap id 
cycling of the frequency. 

Pocket-Size TV Camera 
For military airborne, mobile,.and 

field closed-circuit TV application;;. 
a new miniaturized TV camera h~ 
been developed by Radio Corporation 
of America, New York, N. Y. 

Small enough to be operated in thr 
palm of the hand, the new camera 
was made possible through the use of 
transistors, a specially develo~d 
transistor circuitq·, and a new RC.\ 
%" vidicon camera tube. 

Weighing less than a pound. the 
camera measures only 11'~ x 23s ~ 
4.% inches. 

High-Frequency Crystal 
Filter 

Claimed to play a major role in 
bringing about dependable wor!d· 
wide communications. a new rad1t1-
radar device developed by Hyron 
Mfp;. Co .. 1030 Arroyo Pkwy.}~!<a· 
dena, Calif., and known as a ~11h· 
frequency crystal filter," is said to 
simplify electronic equipment and 1~ 
make possible more radio station5 for 
transmitting without overlappin1 or 
interferinp; with one another. 

Radio receivers with cnstsl iiltm 
<Continur.d on Pfl&e 771 
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Progress Report on New Computer Developments 

Now General Electric Offers You 
Complete Computer Machine Time 

and Computer Seivices 

AT YOUR SERVICE: AN EXPERIENCED STAFF AND THE NEWEST COMPUTER 

Immediate assistance in the form of a complete 
range of General Electric computer services is now 
available to business, industry and government. 
Facilities include an IBM 704 Computer having 
high-speed, random-access core storage of 8192 
words, magnetic drums, and ten magnetic tape 
units. The periphei:ul equipment provides for com
plete flexibility in ~electing the input and output 
media. 

A staff of 70 specialists which includes leaders 
in the computer applications field can provide im
mediate assistance in solving your problems. In 
addition to supplying the most versatile program
ming services, the staff is eminently quallfied to 
perform advanced work in the following: 
Mathematical Analysis ... Operations Analysis ... 
Simulation 

These are resources with which you can supple
ment the capabilities of your present staff and 
Iacili ties. 

01e10 
The three basic areas of 
General Electric's Computer Service: 
1. COMPUTATION SERVICE 
G.E. su1>plements your present computing capabilities 
by handling problem overflow resulting from the fact 
that your own computer time and personnel are sched
uled far in advance. 
2. DATA PROCESSING SERVICE 
G.E. provides complete data processing servioo, includ
ing the subn»ssion of interpretive reports to fulfill your 
exact requirements. Machine time is now available for 
either single or recurring tasks. 

3. REQUIREMENTS EVALUATION 
G . .E. cao evaluate your requirements for data processing 
and assist you in selecting the correct computer for the 
task. Io addition G.E. will coordinate the installation, 
develop the program and train personnel to operate 
the computer. 

For complete information cont11,ct: General Electric 
Company, Computer Department, Marketing Section, 
1103 North Central Avenue, Phoenix, Arizona. 

1h>gn!SS Is Our Most lmpol"Rnf ~vet 

GENERAL. ELECTRIC 
CPA·2 (6-57) 
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ABOUT VERY LOW FREQUENCY 
PROPAGATION I Smaller antennas, 
lower transmitter power, and relative freedom from 
atmospheric noise are reasons behind our communic:il i111t 
services' gradual migration to the upper end of the 
frequency spectrum. Lying fallow and awaiting r(•<lh;c·o\ err 
has been the very low frequency band below 30 k(·. 

Now. because VLF offers a reliable means of com
municating over vast global distances, there is a 
marked revival of interest. It is now known that 
VLF has highly stable propagation characteristics 
which make it possible to transmit data to distant 

points with unusual fidelity and precision. Where 
greater accuracy is required, such as very long 
range radio navigation systems and international 
transmission of frequency standards, VLF promises 
to open doors to many new and important uses. 

June Proceedings of the IRE gives you the facts about VLF 
This year, the Boulder Laboratories of the National Bureau of Standards and the IRE 
Professional Group on Antennas and Propagation co-sponsored a Symposium at Boul
der, Colorado, on- the propagation of very low frequency radio waves. From the 
papers given at this important meeting the editors of Proceedings have chosen those 
of broadest interest for publication in the June, 1957, issue. 

Typical of the service offered members of IRE is this VLF report - to be used now 
and referred to for years to come. If you are not a member of The Institute of Radio 
Engineers be sure to reserve a copy of the June Proceedings of the IRE, today! 

Partial Contents of this VLF Issue: 
"A Technique for tlle Rapid Analysis of Whistlers," by J. K. Grierson, Defense 

Reserve Board, Ottawa, Ontario, Canada. 
"VLF Radiation from li&htnin( Strokes," by E. l. Hill, School of Physics, Univer· 

sity of Minnesota. 
"Some Recent Measurements of Atmospheric Noise In Canada," by C. A. McKer

ro--.. Defense Reserve Board, Ottawa, Ontario, Canada. 
"Intercontinental Frequency Ctmparlson by Very low Frequency Radio Trans

mission," by J. A. Pierce, Croft Laboratory, Harvard. 
"The Mode Theory tf VLF lonupheric Propagation for Finite Ground Conductivity," 

by James R. Wait, Nat ional Bureau of Standards, Boulder, 
Colorado. 

'1he Geometrical Optics of VLF Sky Wave Propaeation," by J. R. Wait & A. 
Murphy, National Bureau of Standards, Boulder, Colorado. 

"Characteristics of Atmospheric Noise from 1 to 1 DO Kc/s,'' by A. D. Watt & 
E. L. Maxwell, National Bureau of Standards, Boulder, Colorado. 

"The Present State of Knowled1e Concemini the lower Ionosphere," by A. H. 
Waynick, The Pennsylvania State University. 

"Noise lnvesti1ation at VLF by the Natien1I Burnu ef Standards," by W. 0. 
Crichlow. National Bureau of Standards, Boulder, Colorado. 

"Rellectlon at a Shapely-Bounded Ionosphere," by I. W. Yebroff, Stanford Uni· 
versity. 

"The Attenuation Versus Frequency Characteristics of VLF Radio Waves.'' by 
J. R. Wait , National Bureau of Standards, Boulder, Colorado. 

''The Wav11uidt Mode Theory of the Propa1ation of VLF Radie Waves," by K. G. 
Budden, University of Cambridge, England. 
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PROCEEDINGS OF THE IRE 
1 East 79th Street, New York 21, New York 
D Enclosed is $3.00 
O Enclosed is company purchase order for 

the June, 1957, issue on VERY LOW 
FREQUENCY. 

Name .............................................................................. .. 

Company ........................................................................ .. 

Address .............. ., ............. ~ ........................................... .. 

City & State .................................................................... .. 
All IRE members will receive this June 
issue as usual. Extra copies to members. 
$1.25 each (only one to a member). 

• The Institute of Radio Engineers 
1 East 79th Street New York 21, New York 
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. ~o l\I)\ notma\\y nave to be aligned, 
, once manu\ac\\\ted. Quartz filters, 

1 
each about % the size of a dime, are 
extremely stable despite severe en-

11·ironmental conditions or change, it 
I is said. 

Use o{ crystal filters in the circuit 
I eliminates need for multiple conver· 
sion; thus fewer parts are required 
in the radio o r radar receivers. 

Primary applications will be in 
I mobile communications equipment. 
) Others include a tiny button micro· 

ph one, worn on the lapel, which 
transmits messages several hund red 
yards without connecting power 
sources. 
11Spocistor11 

The .. Spacistor," claimed to rep· 
1 resent a scientific breakthrough with 

vast potential in the electronics field 
and said to combine many of the best 
properties of the vacuum tube and the 
\unsistor1 has been developed by 
Raytheon Manufacturing Co., Wal· 
tham, Massachusetts. 

The semiconductor device is as tiny 
as a transistor and operates eledri
ca)\y \ike a vacuum tube. However, 
the high tem perature Spacistor can be 
made from materials unsuited for 
transistors and is expected to operate 
reliably at 500°C. It is predicted that 
the Spacistor will amplify at frequen 
cies up to 10,000 megacycles- SO 
times higher than transistors. 

Among electronic equipment ex
pected to benefit materiall}' from the 
device are guided missiles and rock
ets, radar and communications equip· 
ment, and TV sets. 

Claiming other advantages simi· 
lar to the transistor, the Spacistor 
operates on a fraction of vacuum tube 
power, has no filament to heat or 
bum out, and can be packaged m 
minute assemblies. 

Electronic "Tracks" for 
Transatlantic Air Trallic 

" Dectra," a long-range navigation 
system designed to provide for the 
pilot a precise electronic navigational 
display covering a range of 2300 
miles, is now being manufactured by 
Bendix Aviation Corporation, Pacific 
Div., N. Hollywood, Calif. 

Used in operation with Decca, a 
similar shorter·range system, the two 
systems will automatically plot the 
exact course of either plane or ship. 
Combined, they weigh 97 lbs. 

Pairs of "master" and "sJave' ' 
sending stations transmit wave pat· 
terns occupying specifically known 
and stable geographical positions, and 
thus form accurate position lines or 
"electronic highways." These are 
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picked up by receivers in the aircraft. 
The position information is then auto
matically connputed and displayed on 
a " highway map," a navigation chart 
mounted in the cockpit. A moving 
pen tracks the position of the plane. 

Although traffic control systems re· 
quire a latera1l separation of 120 miles 
between planes, this system reduces 
the space to 3:0 miles or less. With the 
advent of jet transatlantic airliners, 
it is believed the system will be of 
extreme value. 

Lightweight Traveling
Wcwe Tul>e 

A new traveling-wave tube, devel
oped for use in microwave relay and 
radar equipment by Radio Corpora· 
tion of America. is said to offer dras· 
tic reduction of ~eight and substantial 
increase in operating reliability as 
compared to many present types of 
traveling-wave tubes. 

The compact electrostatic focusing 
element built. into the tube and g iven 
a permanent proper alignment during 
assembly, elliminates the need for 
bulky external magnetic focusing 
equipment. Complete with focusing 
element, the new "plug-in" tube 
weighs less than a pound. 

A I though employed thus far as a 
microwave tlmplifier, it is believed 

the new tube promises application in 
airborne-radar and counter measures 
equipment as well. 

New Humidity Test 
Chamber 

Claimed to provide unsurpassed 
quality, reliability and appearance, 
the new humidity test chamber re
cently developed by Environmental 
Equipment Co., 369 Linden St. , 
Brooklyn 27, N. Y., also features all· 
automatic recording, controlling and 
programming. 

Control tolerance maintained is 
said to be better than ±2°F., simu· 
lating environmental conditions over 
the temperature range of 0 ° F. to 
+200°F., and the relative humidity 
range of 5'lr· to 98'f? .. 

Controls include a 12" diameter 
wet/ dry bulb recorder, controller and 
programmer. 

Having a test volume of 8 cubic 
ft., Model H8 measures 30 x 20 x 24 
inches. Low air velocities are main· 
tained throughout the test space. 

TV Microscope 
Designated the "ultraviolet, color· 

translating television microscope," a 
new instrument which combines tech
niques of color TV and ultraviolet 
microscopy for staining cells electron· 
ically has been developed at Rocke-

~ s<!nd for tho lU most widety used 
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feller lnlifitut.e for Medical Re1earc h. 
\ e"· Y tJrk, ."\. Y. 

f'mniltinJf 11tudy o f Jh·in~ oella 
"'·ith11ut disturl,inl' their motion and 
dt:w·lopment 86 do radioact iH! and 
flu,,r~nt particlt:e. the micro11eope 
can lie ul'ot!Cf to trace di11tribution utili
zation and met.4boli11m of epeci6c ma. 
It-rial.a " 'ithin livinS( ct:ll11 "'·ith an ac
curacy claimed lo be previously un
available. 

char~e boy "°riling a request OD com
paor lcuerhead. to Dry Screen 
Process. I nc.. 1016 ~adieoo Ave., 
Pittshurg h 12, Pa. 

material cootrihuted by 
gineel"I!., llCieot~ and 

Beginning in Od.ober.. 
supplements •ill k 
OTS oD a sub5criptioo 
a )'ear ( $3.()() foreipl I • 

r ni6ed backf!round data, assem· 
bled from many earlier prnven inaal
latione. al.so provides re11earch en
Jf ineers witb a detieriptioo o f a fut 
p roven nnethod u~ to perform work 
later to be accomplished on a pr~ 
duction basi11. 

Detailinf? n:ethods used 
matic X-ra> inspection of 

New Literature Reliability DeJign 
Hand!100lc 

lure elecrron tubes. a oew 
sued b) the Instruments 
Philips EJecrroniQ'. Inc.. 
Vernon. New York. ~ now 
free of charge. Printed Circuit'Y Boolcln 

The clry screen procee11 i11 believ~cl 
111 repre11ent an important step for. 
11•ud in 1olvin~ the knotty problem 
pla!(uin;.t electroniCA manufacturer11 of 
reconciling hi~h qualit y, high volume 
and low unit co11t in the pruduction o f 
11rinted circuilr)'-

Providinl{ information on this re· 
cent ly develoµed pri,tess, a ne"'· book. 
let entitled "~uverior Printed Cir
"uitry'' i11 now available, free of 

Supplifing information on ne"· 
material!!, prOce$!1e8 and techniques, 
ae well as desi~n aide and reliability 
conc~plJ!, the ~avy Electronics Lah.'!! 
" Reliahi.lity Design Handbook," de
signated PB 121839, may be obtained 
from OTS, U. S. Dept. of Commerce. 
Washing ton 25, O. C., a l 13.00 a 
copy. 

Description is offered of the 111156 

quantity inspection of componni~ 
for missiles and a ircraft svSlem;. 
and of the X-ra\· work which iiivoh~ 
welds on wire -stock measurintt .CXIJ 
to .015 inch in diameter. 

t:se of this new technique permit• 
the dail)· check of 18.000 tubes and 
the inspection inrnlves lead. ~W.'. 
nickel, barium, aluminum, iron and 
other materials which exist in allo~s 
and chemicals of suhminiatu.re tubes. 

lntendled to coord inate data on al
most all subjects related to reliability 
or preferred circuitry in electronics. 
the handlbook a!!M!mbles in laq?e part 

Personnel Clearing House 
!Continutd from paft 72) 

F:1.t:C:TAONIC Esc;1Nt:t:Rs I u11 to $7570 per ye11r J are needed 
hy the Civil Aeronautics Administration to apply latest 
knowledge of electronics to air traffic control, telecommunica
tion11 and navigational aids. Individual engineer position~ 
concerned with the de11ign. procurement and specifications. 
factory in11pection, inatallation, calibration and mairntenance 
uf ground and airborne elect ronic equipment. Equipment in· 
r.l11de11 r11dar, distance aids, VHF radio tranllmitters and re. 
ceivertt and radio and land line telecommunicatio111s. Em· 
ployee benefita: paid vacation11, 11ick leave. insurance and re· 
tirement programM. Write Civil Aeronautics Admini:stration. 
Peri1onnel Divi~ion ( W-91.3). T-5 Bldg., 17th & Coni~lilution 
Ave .. N.W .. Washington 25, D. C. 

U. S. ARMY Ett!CTR0H1c PnovtNC GnouNo 
FORT HUACHUCA, ARIZONA 

2 Supv. Electronic Engj. 
neer cs.855.14 General 

Military lntelligence 
Analyst CS-134-9 

1 Contract Specialist CS-1102-12 
I Meteorologist GS-1340-12 General 
1 Meteorologi11t CS-1340-11 General 
1 Engineer GS.801-11 General 
l Engineer GS-801-9 General 
l Wildlife Manager GS-485-9 
1 F.lectronir Engineu GS-855-13 Genen1l 
l F:lertronic Engineer GS.855·13 Radio 
l Elt>r.t ronic Engineer GS.855-13 lnl'trumentation 
1 Electronic Enginen GS-855-13 
l Supv. Electronic Engi-

nl'er GS-855-12 Instrumentation 
Supv. Elt'ct ronic Engi· 

neer GS-855-12 General 
1 Electronic Engineer CS-855-12 General 
;{ Electronic Enginet-r GS-855-12 Wire Commu nication 
2 F.lt>r. tronic Engineer GS.855-12 Radio 
I F.lrrtronic Engineer GS-8S5-12 
l Eleclronic Engineer GS.855-11 Wire Communir.11tion 
1 Elect ronir Eni[lner.r GS.855·11 General 
3 F.lectrnnic Entdneer GS-855-11 Radio 
l SuperviAAry Elct. Tet:h· 

niciun CS-1671-12 General 
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1 Electronic Technician 
3 Electronic Technician 
1 Electronic Scientist 

(Supv.) 
1 Electronic Scientist 
1 Psychologist 
2 Mathematician 
2 Mathematician 
1 Supv. Analytical Sta

tistician 
1 Analytical Statistician 
1 Supv. Management 

Analyst 
Management Analyst 
Management Analyst 
Supv. Physicist 

2 Publications Editor 

GS-1671-9 
CS-1671-9 

GS-1312-12 
GS-1312·11 
GS-180-11 
GS-152(}.13 
GS-1520-11 

lnstrumeutatioa 

Genera l 
Radio 

GS-1530-12 Engineering 
GS.1530-9 Engineering 

GS-303·12 
GS-303·11 
GS-303-9 
GS-1310-13 

GS-010-9 

General 
Phys. Sciences & 

En gr. 
Phys. Scienc~ & 

Publications Writer GS-010-9 Engr. 
SctNARIO WHITER ($7570 per year). Sbc years of progrr
sively rel!ponsible and successful experience in writing ;er~· 
arios. script, dialogue for motion pictures or related 6eJ~,.. 
Experience must include three years in field of motion Pfuj 
tures. Substitution of education for experience: sue«~ . 
completion of study in college or university may be s~~
tuted for not more than 3 years of the required expeneort 
on the basis of one year of education for each 9 month~ of 
experience. No educational l'ubstitution will be allow:d I~ 
experience in the field of motion pictures. Grade GS.lOtl·l'
Army Pictorial Center, Long Island City 1. N. Y. 
TELETYPE OPER ATORS. COASTAL STATION RADIO 0P£RAT0~ 
International communications company. Liberal coniplllf 
benefirs. Submit resume with name. address. age. put td 
perience-if any. military experience-if any. FCC ~n 
Class Radiotelegraph license required for Coast.al Stall~ 
Radio OJ?er11:tor. Write to Asst. Director ~f Personnel ~~· 
Communications. Inc .. 66 Broad Street, New York ~. ~. · 
PACKACI NC A~D PRESER\'ATIO.'i SPECIALISTS GS.1 and .9 

( $4525 to $6250 per year) are needed by the Philadrlph'.• 
U.S. Army Signal Supply Agency to develop and writr !i>~n 
fications for preservation. pack11ging. packing and Ill~ 
of Signal Corps equipment. Submil re,.ume and rhe " 
Forces Communications and Electronics Associatioo l(IU for· 
ward !lame immediately to employer who will acknolfW~~ 
your appli<·ation direct. 
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THE WAR POTENTIAL OF NATIONS, 
by K l-. Knorr. Printtton Vnieer· 
•ily Pre••• Princf!lon, N. }. 310 pa·-· $5.00. 
K laus Knorr, of the Center of Jn. 

ternationaJ Studies at Princeton, 
copes with 2 problematic issues in 
this pioneerin~ treatise: What is the 
true concept of "war potential?" and, 
\s 1\, as distinguished from mobilized 
strength, important in a world where 
\o\al nuclear war can annihilate an 
enemy in a matter of days? 

Rather than confining his study to 
one of .. economic" or "industrial" 
potential, the author interrelates all 
other elements he believes constitute 
the latent strength of nations. Spe
c\flcally. Professor Knorr is equally 
concerned with a government admin
istration so effective that it allows no 
situation to be unforeseen or insur
mountable, and with the morale com
ponents of a population so well mo
tivated by government-fed mass me
dia of communication that it has "the 
wiJJ to fight." 

To illustrate and buttress his eco
nomic concepts, Professor Knorr cites 
many interesting historical accounts 
of economic rnismana:rement and 
strangulation. 

Combining the methods and the re
searches of political scientists, sociol
ogists, psychologists, historians and 
economists, the s tudy nevertheless has 
been directed in its presentation to 
the non-specialist reader. 

FROM THE GROCJND UP, by Sandy 
S. F. MacDonald. A11iation Ser11ice 
Corp., Ltd., Port Credit, Ontario. 
156 pa6f!•, 256 illu1tralioru, paper 
bound, $5.00. 
A complete coverage of material re

quired in preparation for private or 
commercial pilot examinations is 
available in this newly-revised avia
tion training manual. 

Offering solution and analysis of 
193 typical examination questions, 
the handbook, however, does not 
cover instrument flying requirements 
for public transport pilot's license. 

Titnely additions to this tenth edi
tion include Controlled VFR, Decca, 
Radar Advisorv Service, the astro 
compass, new VHF radio equipment, 
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The potential of a hydrogen bomb, 

already highly publicized by newspa· 
pers, is an example of the immensity 
of the new power now available for 
war or for peace as a result of the de
velopment in atomic physics. 

Analyzinf!: those events in atomic 
research development which led to the 
larl?e-scale release of atomic energy, 
Professor Massey presents this, his 
central theme, with concern for the 
non-scientific reader. Technical as· 
peels of the development are elimi. 
nated from his discussion, but, it is 
believed, with no sacrifice of accu
racy. 

Included in the study is a chapter 
discussing the applications of atomic 
energy for medical and industrial 
purposes along with its destructive 
possibilities. Among the many inter
esting descriptions included in Pro
fessor Massey's study is the explana
tion of the conversion of atomic 
energy into heat in the sun and stars. 

A final chapter focuses attention 
on pre.sent-day research. 

SPHEROIDAL W AF'E FUNCTIONS, 
by Dr. Caraon l'lam~r. Stanford 
Unillenity Preu, Stanford, Calif. 
220 pa•e•, $8.5Q. 
The importance of spheroidal wave 

funct ions in the mathematical solu
tion of many problems- both in 
acoustics and electromagnetic wave 
theory, and in atomic and nuclear 
physics- accounts for the prominent 
place which this up-to-date mono
~raph is e:<pecte:i to fill as an essen
tial reference tool for mathematical 
physicists. mathematical engineers 
and applied mathematicians. 

Authored bv the senior mathemati
cal physicist in the En/,!;ineerinf! Di
vision of the Stanford Research Insti
tute, the treatise ornsents a historical 
survev of the development of the 
functions to.uether with an account of 
the many diverse physical problems 
to which the functions have been ap
plied. 

Coverage of the theoretical proper
ties is claimed to be more neatlv com
plete than anv previous work ·in the 
field. As an aid in the use and cal
culation of spheroidal wave func-
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armory. 

For layman or engineer interested 
in this timely subject, this book pro
vides essential details of every type of 
missile, both in production and in the 
planning. Classifying each type of 
missile accordinf! to use, the author 
treats the various categories separate
ly, centering his discussion on specific 
technical features such as the guid
ance system, the power plant, the pro· 
pellant, and lethal effectiveness. Ex
planations are simplified but accu
rate. 

The dramatic account of missile de
velopment since the time Germany 
first used them against Allied ship
ping in WW II, the penetration into 
the dilemma of maintaining a bal
anced economy while creati'ng a na
tional defense system based upon 
guided weapons, and the exploration 
of future achievements in missile pro
duction- all should make the reading 
of Mr. Burgess's book an exciting ad
venture and a rewarding experience. 

RETIREMENT FROM THE ARMED 
FORCES, by .4 CommiUf!r. of Rr
urf!d Army, Nartr ffnd Air Force 
Ofli.cf!ra. 1'"6 Military Serrice Pu b
liahin« Co., Harriabur6, Pa. 431 
patfe•, $4.95. 
The increasing span of human life 

and the lowering retirement a~e for 
Armed Forces personnel has ~iven an 
ever-f?rowing importance to the need 
for consideration of the problems en
countered in the transition from 
Service life to retirement. 

Enlivened b y a considerable 
amount of humor and informal dis
cussion, the book presents an account 
of experiences and advice assembled 
from investigations of several thou
sand retired officers. 

Treatment of numerous topics 
closely related to retirement is base:I 
on the advice of experts in those re
spective fields. Completely cross-ref
erenced and indexed, the work in
cludes reference data concerning: a 
new position ; savings and invest
ments; advice for the widow; V .A. 
benefits and Social Security; Service 
benefit restrictions; pay, allotments. 
taxes and claims, and means for set· 
ting up in business. 
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~is 6-R System is a fully-integrated line of 
lStruments for the accurate measurement 

d analysis o f both sound and vibration . 
• esearch engineers at Republic Aviation 
roke another sound barrier by putting the 
-R Sound-Measuring System to use in their 
vestigations of the effects of gunfire con-

'Ussions on an airborne radar system. Physi
al shock to electronic components caused 
y gunfire becomes a problem of major pro

rtions when designing equipment for 
aximum reliability. 

The test procedure began with the cali
ration of the recording microphone·s level 

this was accomplished with the General 
'ladio Sound-Level Meter, Transistor Os
;illator, and Microphone Calibrator. The 
~ta was recorded on tape near the aircraft 
~uring gu n firing, and was subsequently 
'analyzed with the G-R Octave-Band Ana
\yzer. Improved sound and vibration isola
tion for the electronic equipment solved this 
knotty problem for Republic. From start to 
finish, General Radio equipment furnished 
the correct answers to this problem. 

The General Radio Sound-Measuring System can help you 
find the right answers to your sound or vibration problem. For 
further information, write for the Sound Bulletin, which gives a 
complete description of G-R sound and vibration instruments. 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 

Broad Avenue at Linden. Ridaefield, N. J. NEW YORK AltEA 

Calibrating the tape recorder m icrophone prior 
to recording. Shown are: 

G . R Type 1551 -A S nd l •o Meter $38S 
Type 1551-PIH Condon~er Mo tropnone A ,emo 'f 

wolk preamp jf,er and OONer SUPP y $300 
Type 1552· 8 Snund.Level Co10 brator $52.50 
Type I 307· A T r11nsis lor Osc:ilfa ·or $80 

All G-R Products 

•re now covered by a 

805S 13th St., Stiver Sprina. Md. WAStllNOTON, 0. C. I ISO York Road, Ab1n1ton, Pa. ,HlLADEL,HIA 2..= Year Warran{ y 1182 Los Altos Ave., Los Altos. Cahf. SAN fltANCISCO 6605 W. Nori~ Ave. Oak Park. Ill. CHICAGO 
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Excellence in Electronics 

TV RELA 
·-SUITCASE S IZ 

"As revolutionary as gun powder . •• " 
military authority of tactical television, 
communications device of the armed AA1l"WlfiMI 

In civilian life, the KTR relay serves teJevisila 
broadcasters, utilities and common carriers, helps 

control traffic and keeps an eye cm 
industrial processes. This versatile unit 

is further evidence of Raytheon's 
"Excellence in ElectroniCI". 

RAYTHEON MANUFACTURING COMPANY 
WAL THAM 5 4 , MASSACHUa STd 

o.o 1 zeo oy Google 





Tro11111l0<ized radio re<eiver tro111· 
milter completely concealed In 
helme t ho' up to 5-mlle range. 

''Telemite," smallest TV camera, 
features newly developed RCA 
!h· inch Vid lcon tube, slH I re" 
x 2 % " x -4 Y.", weigh• about 
one pound. 

. 4,.,.. 
FRONT-LINE STORY 

Seen and heard at Command Post by means of world's smallest 
TV and Radio Communication facilities 

The soldier you see carries the new RCA 
one-pound, postcard-size ultra-miniatur
ized TV camera connected to a miniature 
TV transmitter on his back. Concealed 
in his helmet is a complete radio receiving
transmitting set weighing only a few 
ounces. He is one of several similarly 
equipped men covering the battle area 
from a number of positions in the air and 
on the ground. 

At the command post the troop com-

mander SEES enemy movements on tele
vision screens and HEARS first--hand 
reports. Their resulting immediate con
trol of the situation is based upon accu· 
rate, instantaneous first-hand knowledge. 

In achieving this miracle of miniaturiza· 
tion, through the use of transistors. 
printed circuits and the latest electronic 
technology, RCA has again made a ~;or 
contribution to the industry and all our 
armed services. 

DEFENSE ELECTRONIC PRODUCTS 

CORPORA1'10N of AMERICA 
CAMDEN, N. J . 

o d Google 
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!8' Traru-hori,.ou 1lnl'JI 
Ca/~ Old 

JK Tra11s-'ho,,~on Ani 
Trxns I u:en 

--Ye solution to antenna problems begins when someone 
says: "Let's ask Kennedy!" 

A few or the many rcasoru why arc shown on this page. 
These Kennedy antennas arc setting new standards for all
wcathcr reliability and versatilily wherever they serve thro·ugh
out the free world. 

Kennedy antennas come in many shapes, many sizes 
(the world's largest scatter antenna is being built here:). 
But whatever the type, and whatever the conditions under 
which it must serve, Kennedy can offer a design that fully 
measures up to specifications. And there arc additional ad
vantages in Kennedy's advanced construction tcchniqu<:s -
like the extra case in shipping and handling made possible 
by sectionalized aluminum construction, for example. 

Kennedy engineers arc available to supervise installa
tions anywhere in the world. It's a part or the complete, 
integrated service that is still another reason why more and 
more people in communications arc "asking Kennedy" about 
antenna problems. 

.Doa•Tt1-F.Atlt IOWTIONI to 
0.t-Of·Tltit-W•'ill PRO•UMS 

Traddn1 Antennas 
Radio Tea.capes 
..... Antell .... 
~p11pherlc Satar 
"°"•pherlc sc.tw 



HALT- Who Goes There? 

'This lonely DEW Line outpost may someday mean fhe d ifference between life 4nd death 
for millions of Americans. It i5 a sentinel of freedom, probing the sky with unblinking eyes, 
ready to give instant alert to our Air Defense Command. 

:One of history's most notable defense undertakings, the DEW Line stretches 3000 miles 
across the frQzen north. Each rcidar site is linked with others in the chain through lenkurt 
single-sideband carrier equip~'ent which "channelizes" voke, data and intercept command 
signals for radio transmission. · 

As a leading specialist in ·telecommunication$, Lenkurt is being called upon to supply key 
equipment for ~n increasing number of vital defense installations. lenkurt's facilities are 
uniquely oriented to providing resear<h, development and precision production to meet 

· the high standards arid ex,acting needs of government and military projects. 

San Carlos, Calif . • Me xic o, D.F. • VancouYer, .8.C. 

2 SIGNAL ocro•U. iK! 
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Someone is communicating with someone ill space, and it could be the 
man in the moon! 

tCNAL's cover pictures the giant moon radar antenna, DIANA, which 
has demonstrated the power lo transmit signals strong enough to be reflected 
by the moon's surface and received by an earth satellite tracking station. 

In preparation for Project JI anguard, this powerful equipment was devel
oped by tlte U.S. Army ignal Engineering laboratories, Fort Monmouth, N. /., 
and is currently being used to calibrate equipment in the ten Minitrack radio 
stations which, when in operation, will report the movement of the earth 
saLeUite as it journeys around the world. 

Special Notice 
For the past year, the Associat ion ha as~umed the increased co t of publish
ing a monthh mairazine in place of a himonthl) publication. Thi additional 
co. t. coupled with an increase in production and mailing rates. has been 
considerable. We now find it nece, Qary to effect the following changes in 
our non-member rates for renewal of ubscription lo JCNAL a fter Novem
ber 1, 1957. The dome~lic rule will increa c from 6.00 to 7.00; the 
foreign rate will increase from 6.50 lo $8.00. 

Authors are entirdy respofl.fible /or opinionJ expressed in articles appearintr in 
AFCEA. publicatiortJ, and these opinions are not to be construed llS official or reflect· 
in6 the views of the Armed Forces Communications and Electronics Association. 
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Radio Engineering 
Laboratories· Inc. 

29-01 Borden be • Long Island City 1, N. Y. 

STillwell 6·2100 • Ttlttypt: NY 4·2816 

Caeadi.., Rtprcuallltlvc: 

Ahtan1 .t Soptr Co • 3 84 Ba11k St • Ottawa 

UN IQ U E 
Full utilization of the superior characteristics of tropo scatter communication i! 
achieved by REL coHtbiHiHg diversity receiver equipment. These notable 
advantages are unique with REL diversity receivers: 

1) Positive iHCprovtHftHt IH sigHal-to-Hoist ratios over siHgle receiver operatioH, a1ht11 
received sigHals IH each receiver art approxiHlattly equal iH quality: 

~ db for dual diversity 
4. 7 5 db for triple diversity 

6 db for quadruple diversity 
l) StgHal-to-Hoist ratios at least equal to that of best receiver tH the diversity 

COHlbiHatioH. 
3) Circuit reliability tHhaHctd by coH1biHIHg all slgHal paths. 
4) RtspOHst tiHlt of tht coH1biHiHg actioH optiHCiztd for both voice aHd teletype 

recepttoH to aH attack tiHCt of o. 2 HlillisecoHds. 
5) COHCbiHer dyHaHlic respoHSt iHcrtased to 40 db. 
6) The adaptability aHd versatility of all receivers further augH1mttd by a 1 500 oh111 

output for staHdard graphic recordiHg equlpmeHt. 

The same imagination and skills which devised this apparatus are available for 
solving your specialized radio problems. 

Typtcal qwadruplt divmity optr11tio1e of REL co1«bi11i1eg rtctivtr. Owtpwt to 1«wltiplt:r availab/r fm• .ill ricrilf 
Y = vtrttcal po/11riz11tio1e, H = horizo11111/. 

SIGNAL. ocroau. i'9 

, , ,, oo ... C~oogle 



* 
Ravine retired in 1955 arter a diatinswehed 

Naval eareer which bad centered hie acthitiee ill 
the fielcb of communications, radio encineering 
and re11eattb, Captain Wilfred Bradley Goulett, 
USN (Ret.), newly elected Execative Vice Preei· 
dent or AFCEA, es11umed hie new poeition OD 

October 1, 1957. 
Born in Steven1on, Conn., Captain Goulett 

evinced interest In commanlcationa durins the 
early yeen of hie 11choollns when he became a 
Western Union telegraph operator. He epent bis 
enmmer vacation• followin1 thie trade until hie 
appointment t.o the United Statee Nave) Academy, 
lor which be bed prepared at the Wernt& Prepar• 
atory School, An,.apoli11, Maryland. 

Followins hie ll'•daation from the Naval Acad· 
emy in 1925, and until 1930, Captain Goulett 
eerve.d aboard the lJSS California, the lJSS Nechea 
end the USS SaraJ01a. 

In Jnne 1930, he received poetgraduate inetrac· 
t1on in communications enpaeering at Annapolis. 
Subsequently, he continaed thie study at Yale Uni
venity where he received hie MS decree in 1932. 
Captain Goulett was then a911isned to the USS In· 
dianapoli• for two yeare, and from 1934 to 1942, 
reepeetively, he wae Radio Officer on the 1tefl' or 
Commander Battleehip Divieion TWO; a member 
or the Radio Divi11lon, Bureau of Engineerln1, 
Navy Department, Waabington, D. C.; Radio Of&. 
ttr OD the etefl' or Commander Battle Force, lJSS 
Califurnia; Fleet Radio Officer on the etafl' of the 
Commender in Chief, U.S. Fleet, USS Penflll;rl· 
Dania, and Officer Representative for Radio and 

ilGNAl, OCTOBER, 1957 

* * 

WILFRED B. GOULETT 
Captain, USN (Ret.) 
Executive Vice President, AFCEA 

Underwater Soand et the Nevel Research Lab., 
Anecoetfa, D. C. 

For hie extremely meritoriou eervice duriq 
the ful.fillment of dutieg ae Radio Officer on the 
11tafl' of the Commander in Chief, U.S. Pacific 
fleet (1942-1945), Captain Goulett wae awarded 
the Bronze Star Medal, 

Captain Goulett ueamed command of the USS 
St. Marr• In 19"5 and the USS NtrDarro in 194.6, 
followln1 which h e attended and 11'•d11ated from 
the Naval Wu College In 1947. 

With eubeequent daty in Waeldn1ton end at 
eea, he reported for duty in 1950 u Head of the 
Plane and ReadineH Br~nc.h, Commanicatione DI· 
vuion, Office of the Chief of Naval Operatione. 
In February 1951, be became A1111i11tent Director 
of that Dlvieion and in Aupat of the same year, 
wee appointed Director. 

After a year'• eervice a11 Commender Trana
port Division 23, Captain Goalett spent 4 months 
as Commendlq Officer of the Naval Station a t 
Long Beach, Calif. Returnin1 to Wuhinaton, he 
eerved a11 SteB Director, Commanication11·Elec
tronica, Office or the Joint Chiefs of Stefl', until 
Jane 1954. end then served a year as Group Com
mander, Loni Beach Group, Pacific Reserve Fleet, 
prior to hie retirement on Jane 30, 1955. 

Captain Goulett ha11 the American Defense 
Service Medal; the American Campeip Medal; 
the Aeiatic-Paclfie Campaip Medel; the World 
War II Victory Medal, end the Navy Occupation 
Service Medal, Alie Clup. 

AFCEA is pleased to welcome Captain Goulett 
aboard as he Executive Vice President. 

5 
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Helpin~ put time on our side 
Our nation's defense in the modern world requires quick, accurate 
communication. ·with time on our side, we'll be better able to meet any 
defense emergency. 

The Teletype Model 28 Printer is helping our defense forces all over 
the world. It handles the flow of military information smoothly 
and dependably, working under all kinds of extreme climatic 
conditions. It works at high speed-100 words per minute-
yet needs little maintenance. In fact, the lubrication inten ·al 
at 100 wpm is 1500 hours of operation! Dependability like 
this helps protect our nation, puts time on our side. 

If you would like a copy of our booklet, "The.ABC's of 
Teletype Equipment," write to Teletype Corporation, 
Dept. S-10, 4100 Fullerton Avenue, Chicago 39, Illinois. 

-
SIGNAL, OCTOBER, 1957 

01g11 e b Googtc 



what price RELIABILITY? 

IF YOUR NEIGHBORS ACCUSED YOU 
1£ being a thief, a vandal and a ttai· 
or you would undoubtedly be shock· 
:d and hurt and would certainly pro
.est your innocence. Start preparing 
your case, because you stand here 
a.ccused on each of these counts if 
you have in any way contributed to 
\he present state of poor reliability 
in our fie1d. Untold millions of dol
lars are being wasted annually due 
to our faulty practices in procure
ment, design and production of elec· 
\ton\c equipment. 

If you are a contracting officer, a 
purchasing agent or a design engi
neer, you have prohably contributed 
materially to this serious state of 
affairs. Unless our design and pur· 
chasing practices are changed and a 
significant improvement is made in 
terms of real reliability of electronic 
equipment, the growth of electrenics 
in our economy is doomed to be seli
limiting. I am certain that these prac
tices will change, and are even now 
being changed because of economic 
considerations. 

It is vital that we all appreciate 
that poor reliability is largely deter· 
mined by our design and purchasing 
concepts and that we take appropriate 
corrective steps now so that the 
growth of electronics will not be 
stunted. 

I am convinced that there are four 
basic contributors to poor reliability 
in electronic equipment: 
(l) Excessive detail in specifications 

for basically new equipment. 
12) Inadequate experience and train

ing of the design engineer, lead
ing to immature design phlloso
phies. 

13) An inadequate product evalua
tion program prior to full-scale 
production. 

(4) A lack of continuity of produc
tion and use, or a lack of a com· 
plete feedback loop from the 
user back to the designer. 

In explanation of these four basic 
factors, let us investigate first the re-

Sl6NAt.. OCTOBER, 1957 

sult of excessive detail in design spec· 
ifications for new equipment. Where 
the purchase of new equipment is 
governed hy specifications, rather 
than experience and competitive per· 
formance tests, these specifications 
are usually written around specific 
design details rather than providing 
a comprehensive review of all perfor· 
mance requirements. Jn writing spec· 
ifications on design details, it is prac
tically impossible to avoid writing in 
requirements which hurt reliability. 

For example, the specifications of 
unduly stringent size, form factor 
and weight limits can lead to poor 
reliability through crowding and 
overheating of the components. Of
tentimes, also, through a desire to a
chieve the universal gadget and to 
make all users happy, the specifica
tions require excessive complexity in 
the equipment. This is a sure path 
to poor reliability. A simple thing 
like the specifications of continuous 
tuning in a communications receiver 
or transmitter can seriously degrade 
relia·bility. It is frequently found in 
such cases that the end use does not 
actually require continuous tuning. 

Detailed equipment specifications, 
to some extent also relieve the manu
facturer of responsibility for equip· 
ment performance and place this re
sponsibility in the hands of the speci· 
fication writer. To a large degree, de
tailed specifications also remove the 
competitive motive, again because the 
specificat ion writer assumes responsi
bility which should rightfully be in 
the hands of the equipment designer. 

Second among our four factors is 
that the design engineer is probably 
the 011e person most responsible for 
reliability, or lade of it, in any equip· 
ment desig;n. It is his basic design 
philosophies and ingenuity which per
mit the incorporation of a wide safe
ty margin or, failin~ that, result in a 
marginal deshm. The engineer can 
be severely hampered by detailed 
specifications or a complete lack of 
information regardln~ the end use or 
field performance. These are, as we 

• 

• 

• 

• 
• 

• 
• 
• 

by Angus A. Macdonald 

Director of Engineering 

Oommunioa.tions a.nd 

Industrial Electronics Div . 

Motorola. Inc . 

shall see, contrihuting factors for 
good or bad. The major responsi
bility still rests with the engineer. 

It is almost impossible for an im
mature engineer to design a basically 
sound piece o! equipment. A poor 
choice of components, or a misuse of 
components, will both lead to poor 
reliability. However, the fact remains 
that even if all components are pro
perly chosen and are used within 
their ratings, the basic design may 
still be unreliable if the design phl
losophies do not make maximum use 
of adequate system margins and "go. 
no-go" circuitry. The immature or in
experienced engineer does not have 
the background or knowledge of de
sign history and customer applica
tion of the equipment to permit him 
to achieve the maximum reliability 
for a given equipment price range. 
It is necessary to devote considerable 
time and effort toward indoctrinating 
new engineers in the optimum design 
philosophies which are gradually es
tablished in a rnatu.re electronics 
field. 

Third, as a fundamental factor con· 
tributing to poor reliability, is an in· 
adequate product evaluation pro
gram. The product evaluation pro
gram should be planned to serve as 
a check on the validity of the basic 
design, rather than serve as a prov
ing ground where fundamental de· 
sign modifications are tried out. I 
think it is safe to say that a sound 
design will require only minor modi
fications as the equipment progresses 
through various tests. 

You have all seen cases where an 
evaluation program showed up the 
requirement for major design modi· 
fica~ions. These situations indicate 
an unsound desipl. On the other 
hand, minor modifications are fre
quently indicated. It often happens 
that an evaluation program will show 
up not only component or design de
fects in new equipment., but also de· 
fects which have existed in olde.r de· 
signs. As an example, just recently 
we had a case where evaluation of a 
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new design indicated that the crystal 
oven in a transmitter was not reach
ing operating temperature in a -30• 
C ambient. Investigation showed 
that the heater voltage at the oven 
was below the design center in other 
equipments as well as the transmit
ter being e\·aluated. This finding led 
to a change in the design center of 
the oven voltage. The other equip
ment had all been previously evalu· 
ated and had functioned perfectly in 
the low temperature environment. 
How can this happen? It is always 
amazing how new problems continue 
to crop up in old designs running in 
continuous production. It i& often 
painfully apparent that continuing 
product evafuat1-0n programs are vi· 
tal to equipment reliabilitr. 

The fourth contributor toward 
poor reliability is a lack of continuity 
of production and use of the equip
ment, or a broken feedback loop 
from the user back to the designer. 
Jn a normal commercial operation 
the manufacturer of equipment as· 
sumes a continuing responsibility for 
its performance. This responsibility 
is forced on him by the fact that he 
must successfully compete over a 
long period of time if he is to make 
a profit. 

In order to show a profit, a com
mercial organization must produce a 
product which not only appeals to the 
purchaser originally on the basis of 
value received for the dollar spent, 
hut also continues to provide a per
formance equal to, or better than, a 
competitive piece of equipment which 
might have been purchased and which 
may he purcha&ed next time. In oth
er words, the customer has to re· 
main sold. Due to this profit motive, 
leading manufacturers in any com
mercial field achieve a high degree of 
maturity in their product as a result 
of a well-organized and continuing 
feedback loop from the user to the 
design engineer. Checks and bal
ances are imposed upon the proce· 
dure for bringing out new products 
so that the product reaches the mar
ket at a high point of maturity. Jn 
this manner the maximum customer 
satisfaction is achieved, and the cor· 
rection of field problems does not 
burden the producer. 

We recently had a case of poor 
reliability in a particular tube type, 
which cropped up several years after 
the tube had been incorpor11ted in 
production equipment. ln this case. 
the problem was found as a result 
of feedback from the user. Investiga· 
tions showed thet failure of the heat
er of the defective tube was occur
ring as a result of vibration and was 
damaginiz other components in the 
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equipment In this case, failure of 
the heater usually resulted in a heater· 
to·cathode short which provided al
most normal operatioJl. Therefore, 
the failure was not evident to the 
user. However, as long as the defec
tive tube remained in its socket, oth
er tubes and components were dam
aged. After investigation, it was found 
that the manufacturer had changed 
the number of folds in the heater of 
the tube and had so weakened it that 
early failure due to environmental 
conditions was frequent. This was 
corrected by changing the heater de
sign back to the original, which had 
provided good reliability. 

Note well that in the long run in 
commercial markets, the manufac
turer and not the user assumes re
sponsibility for the reliability of his 
product. 

Unfortunately, military procure
ment is not now set up on a basis 
which will permit either a continu
ing production or a complete feed
back loop from the user to the de
signer. Jn military equipment the 
responsibility for the performance of 
the equipment in the end use is as· 
sumed by the U$er rather than being 
properly brought home to the equip· 
ment manufacturer. 

Naturally, if the electronic equip
ment is built in accordance with de
tailed technical specifications sup
plied by the user, he must, of nee.es· 
sit y, assume a large degree of re
sponsibility for the product he re· 
ceives. However, this is an artificial 
situation. In commercial markets vou 
will ~enerallv find an extremely high 
dejl?ee of reliability at a reasonable 
price, not only in electronic equip· 
ment hut in other complex designs 
because the profit motive remains as 
a continuing factor in the product 
evolution. 

Control of Fundamental Factor• 
What must he done, then, to 

achieve a high degree of reliability 
in both commercial and military elec
tronic equipment? A program must 
be established which recognizes and 
makes a specific effort to control the 
fundamental factors contributing to 
reliability: 

(1) Detailed specifications should 
only he written to permit du
plication of existing equip
ment. Tn any other case, spe· 
cifioations ahould permit suffi
cient latitude to achieve the 
desired reliability. 

(2) Top engineers with long ex
perience in the particular field 
involved should be responsi
ble for new development. 

(3) Component evaluation and ~· 

lection must be made 'll·ith !hi 
end use in mind. 

(4) A specific program for equip 
ment evaluation prior to pw 
duction and continuing dlll'illf 
product Jife mu.st be est.als 
lisbed. 

First, unless you have a 6.ni.<be 
piece of equipment which reliabl 
performs the task it was desi~ t 
do, you should not write detaile 
specifications. To do so implies tlii 
the specification writer knows a 
that is required to obtain an oji 
mum design for that equipmet 
Specifications which are written o 
new equipment to perform a nnc I.as 
should specify the reliability requitt 
and should concern themselves prii 
cipally with considerations of the o 
vironmental factors to be tncom 
tered. They should detail the inpi 
and output requirements, and thr 
should give the broadest possible ii 
terpretation on size, "·eight and fon 
factor limitations. Thjs type of ~pet 
fication will permit the designer at 
tually to incorporate reliability as 
prime consideration in his dt!i~ 
rather than an afterthought. 

Second, the key engineers respot! 
sible for the design should be th 
best and most experienced that C3I 

be found, not only by reputation be 
as jud~ed by actual past perlorn 
ance. The key engineers should ~ 
completely familiar with the end u~ 
requirements for the equipment a~ 
should he .well versed in the partie11 
lar field involved in the design. Th 
basic philosophy of the design ~houli 
aim toward the achievement of lhi 
maximum possible safety factors con 
sistent with economic and spaoe ron 
siderations. The engineer should IP 
preciate the vital importance of ~~o 
no-go" circuitry as contrasted Lo P~ 
portional. He should establi~h oph 
mum basic design and then find out 
how to achieve it within the doll11 
hud~et. Oftentimes, the exerci!t ol 
considerable ingenuity will lead lo a 
design philosophy which l'itl~ • 
higher degree of reliabilitv th111 
prior, similar designs. For 1hi~ .~'; 
son the best engineers are rtQ~lrt'll 
for any fundamenlal design proJ!'fl~ 
even small ones. 

Third, as the basic design conce.plr 
are established, component ~1er11on 
and evaluation will plav an . i~~r· 
tant part in the over-all reltshilitr: 
Tt is this slue that delennines IM 
detailed reliability for the iniul .dt· 
sign. It is also component eel~Mn 
which is most frequentlv afftded br 
both in-plant evaluation test! aoA 
feedback from similar field u~. Id 

Finally, a specific pro~am ~hou 
be established for equipment eulu)· 
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oo prior lo 11'-i;i~'ll.~\\C>~, 8.Jld if you 
:t tta\\'j lle.t\oug a\)o'll.\ desiring a 
igh degree o\ ttuao\\\\'j , it is neces· 
ur to set up a system wbereby con
auing feedback may be established 

:tween the user and the design en
ineer. 
In order to achieve the continuing 

ie<lback loop and the benefits from 
ell·t[Us}ilied and well-trained engi· 
eers, it will be necessary for mili-
1ry procurement to establish some 
ew po licies: 
(a) Different types of electronic 

gear should be purchased on 
a continuing competitive basis 
from at least two sources. 
Competition should be based 
on both price and perform
ance of the equipment. Per· 
formance should be evaluated 
as a result of feedback from 
the a c tual user in the field. 
Correction of r eliability prob· 
lems should be done on a con
tinuous basis. 

(b) The soundness of the funda
mental design should be es
tablished, not only by an 
evaluation p rogram but also 
by the qualifications and train· 
ing of the engineers responsi· 
ble for the design. This means, 
for example, that communi
cations equipment should be 
purchased from manufactur· 
ers who have a position in 
the communications field, and 
not from an untried organiza. 
tion which is low bidder. 

Let's put competition and the profit 
notive to work for the military to 
1elp achieve reliability rather than 
:o hurt it. 

In co mmercia l conununications 
products we have found that the op· 
timum results are achieved by the 
following seven programmed steps 
in evaluating a new product: 

(1 ) The breadboard design is 
evaluated to determine that 
the basic philosophies are 
sound and that it is produci· 
ble by standard techniques 
which are capable of provid
ing a high degree of relia
bility. 

(2 ) A preliminary model is 
screened by engineers, manu
facturing personnel, field qual· 
ity control and field service 
personnel. At this screeninfl;, 
a ll factors affecting produci
bility, reliability, serviceabil
ily and customer satisfaction 
are reviewed. Design modifi
cations are made as a result 
of this screening. In some 
cases ii may be necessary to 
hold a second screening meet· 
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(3) 

(4) 

(5) 

(6) 

( 7) 

ing if the design modifications 
are extensive. In any case, 
approval of the product leads 
next to a production pilot run. 
The quantity involved in the 
production pilot run is based 
upon the quantity to be pro· 
duced. It bas been found de· 
sirable to run extensive pilot 
runs on equipment to be built 
in large quantities. The pilot 
run not only permits an evalu
ation of the product itself, but 
also indoctrinates all phases 
of the production activity. 
The pilot-run equipment is 
given a complete in-plant eval
uation consisting of special 
engineering tests to determine 
that the design centers are 
properly established. In addi
tion, the equipment is checked 
completely by environmental 
tests. Subsequent to this, 
pilot-run equipments are put 
in service in the field in a 
planned program to obtain 
field evaluation and accelerat· 
ed follow-up on any problems 
which arise. After this pro
gram has established the va· 
lidity of the basic design, pro· 
duction is started. 
The first units off the produc· 
tion line are again evaluated 
in every respect by special en
gineering and environmental 
test to make sure that the pro· 
duction product is the same as 
the pilot run. 
As production continues, in· 
spection and tests of incom· 
ing components and finished 
goods assure that the manu
facturing quality remains at a 
high level. 
Spot checks of the production 
units in great detail by a 
superposed quality control 
group give assurance that the 
production quality continues 
to meet the bench marks es
tablished in the pilot run. 
Once production has been 
started on a continuing basis, 
feedback from the user to the 
designer, or the engineer re· 
sponsible for the design, as· 
!!Umes a position of major im· 
portance in furtherinp; product 
maturitv. In order to achieve 
the greatest advantage from 
the feedback loop, it is essen
tial that lhe communication 
path from the user to the en· 
g:ineer bavinE? design responsi· 
bility is as short as possible. 
This makes it desirable that 
the engineer· visit user groups 
at frequent intervals to dis· 

cuss their problems and the 
application of the product. 

Despite all the checks and balances 
which have been installed up to the 
point that the equipment is shipped 
to the field, it has been found that 
the omission of the feedback loop 
can permit serious reliability prob
lems to creep into the product and 
build up to gigantic proportions prior 
to correction. The closed loop, on 
the other hand, permits the proper 
emphasis to be placed on field prob
lems so that by process of successive 
approximations, the design is im· 
proved and maintained at a point 
of maximum reliability. It should be 
pointed out that it may be necessary 
as a result of field experience to in· 
stitute research programs to solve 
reliability problems which are en
countered as the life of the equip· 
rnent continues. It has been found 
that careful sifting of user com· 
plaints or criticisms wlll yield early 
information regarding a potential re
liability problem. 

Some Batie Step• 
We should all agree to stop weigh· 

ing down our economy with imma
ture equipment and take those steps 
required to achieve electronic equip· 
ment with a maximum of reliability. 
The fou r major steps required are: 

(1 ) Write specifications on equip· 
menl operational requirements 
for new equipment, rather 
than design details. 

(2) Adopt basic design philoso
phies which will yield the 
maximum reliability for a giv. 
en dollar invested. This is 
best accomplished by experi· 
enced engineers. 

(3) Adopt component evaluation 
programs to provide compo· 
nents havin~ maximum relia
bility for a speci fi c applica· 
ti on. 

(4) Provide an exten!live equip
ment evaluation program 
which assures a maximum of 
reliability prior to starting 
production. Also provide a 
closed feedback loop from the 
customer to the designer to 
mature the product on a con
tinuous basis. 

Maximum reliability is achieved as 
the result of an ard~ous process o[ 
successive aonroximation toward an 
optimum solution. and not as a re· 
sult of a one-shot command perform
ance. If we are to assist the growth 
of electronics, we must promote the 
achievement of maximum reliability 
for both commercial and military 
equipment. ------



DOPPLER SYSTEM 
FUTURE AIR NAVIG}{ 

by William ] . Tull, Vice President 

General Precision Laboratory, Inc. 

a Military Contribution 

TUE FACTS AND FIGURES OF A NEW 
pa,ge in the history of air navigation, 
the Doppler page, have been released 
from security classification, and the 
operating te<:hniques and accuracy 
that have revolutionized military air 
navigation in the past few years can 
now he revealed by General Preci
sion Laboratory ( GPL) of Pleasant· 
ville, New York. 

Articles on Doppler navigation 
have appeared before, but the true 
impact of the systems, the remark· 
able accuracies and siinplicity, and, 
as a result, the iJnplications of these 
systems for commercial aircraft, 
awaited the recent Department of De
fense release of GPL figures. 

The navigation systems are com· 
pletely self-contained within the air· 
craft. They operate by transmitting 
microwave energy to the gtound and 
measuring the return reflection. The 
Doppler shifts, the difference in fre. 
quency between the transmitted and 
"echo" signal, give the pilot of today 
the basic information he needs for 
navigation, the ground speed and 
drift angle. 

When connected to a variety of 
computers and heading references, 
the Doppler systems become com· 
pletely automatic, and allow the pilot 
to fly "no hands''-anywhere, over the 
best and shortest routes, in any 
weather, over any terrain, over the 
poles, over water and at the best 
altitudes, taking advantage of the 
most favorable winds. 

Accuracy of the Sy•tem 
Accuracy of the Doppler systems, 

as revealed in figures obtained from 
hundreds of flights and now released 
for the first time, is the best re<:orded 
anywhere-so good, in fact, that the 
computers, the compass and human 
observations contribute far ~eater 
errors in over-all navigation than do 
the Doppler components. 

As far back as 1951, a GPL pro· 

10 

totype APN-66 system installed in an 
Air Force B·29, navigated the air· 
craft 2,400 nautical miles from Seat
tle, Washington, to Miami, Florida, 
with a previously unheard of 9.4-
mile gross position error of 0,4%. 

In 95 long-range flights over dis· 
lances, in some cases, of several thou· 
sand nautical miles, the prototype 
APN-66 recorded probable range er· 
rors of 0.17%, probable transverse 
errors of 0.16° and probable system 
position errors of 0.63%. And these 
were total system errors, a figure 
combining errors in the computer, 
compBM, human observation and the 
Doppler equipment. Over 500 short· 
er range flights have bro~bt com· 
parable results, the figures reveal. 

Whereas previous wind errors and 
ground speed errors were so serious 
that further development of a preci· 
sion compass seemed unnecessary, 
with GPL's Doppler equipment, the 
tables have been turned. Wind in
formation and ground speed are now 
so accurate that errors in the com· 
pass itself introduce the major sys· 
tern accuracy problem. 

The GPL APN-66 is referred to as 
a "one-percent" system, a system 
with specifications calling for total 
errors of less than l %. Actually, the 
performance far exceeds the specifi· 
cations, as shown by the 0,63% fig· 
ure mentioned above. It operates at 
altitudes up to 70,000 feet and at 
speeds greater than the speed of 
sound. 

Errors in the Doppler components 
of the ''66" were so insignificant 
compared t-0 over-all system errors 
that relaxing some of its rigid speoi· 
6cations has led to the development 
of another GPL Doppler system 
known as RAD AN. This compact 
system was specifically and concep· 
tuallv designed to reduce equipment 
weight and is not a transistorized 
version of the larger systems. Tt 
trades small additional errors for 

great savings in weight and spact 
and, altogether, probably represent! 
the highest state of the present art. 

RADAN equipment consists of ar. 
antenna-receiver-transmilter, a fre· 
quency tracker, one small control 
panel and a display panel. Ground 
speed with accuracies of l % or bet· 
ter, and drift angle, accurate to 1.~ • 
result from this equipment, ahhouPi 
the system weighs only 89 pound; 
and occupies just 4.4 cubic feet of 
space. RADAN has altitude capa.· 
bilities o1 70,000 feet and speed 
capabilities up to 1000 knots. 

Combined with computers, RA· 
DAN equipment gives position. 
course, destination and other info.r· 
mation roughly comparable to the 
APN-66. Over-all system pcrf orm· 
ance with a certain computer can 
make the RADAN computer comhi· 
nation a ''two-percent,, system, yet 
weigh as little as 150 pounds. 

]amu Tech.niqu~ 
All of the present GPL Doppler 

equipments utilize Janus techniques, 
so named after the mythical di~
who looked forward and backward al 
the same time. Four pulsed micro
wave beams, two forward and tll'o 
rearward, are transmitted from the 
plane in pairs, front-right and rear· 
left, then front-left and rear-right, at 
a carrier frequency of 8800 mes. 

A Doppler shift in the frequenci~ 
from one pair is compared auto
matically to the shift fr-0m the other 
pair. When a difference is di!!COr· 
ereq, this "error" signal actual~ a 
servo-mechanism that drives the an· 
tenna to a position exactly lined up 
with the ground track. The difference 
between how the antenna is pointin!! 
and how the plane itself is pointing 
is the drift angle. 

With the Janus svstem, when Lhf 
difference between the pain is elimi· 
nated, the actual measure of the Dop· 

(Continued on page 12) 
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and in knowing how ••• EXPERIENCE is the key factor 

Lewyt's Coordinate Data Printer is de· 
si1ned to operate interchangeably with two 
types of Lewyt-dcveloped Coordinate Data 
Monitors. This new Printer provides for 
irutantaneous recordina of taraet data dis· 
played by the monitors. 

SIGNAL, OCTOBER, 1967 

Lewyt experience in working with such government research cen· 
ters as Air Force Cambridge Research Center, Air Research and 
Development Command .. . and M.I.T.'s Lincoln Laboratories, has 
produced unusually effective data processing and data transmis
sion equipment. 

For example, the Coordinate Data Printer developed by Lewyt in 
close cooperation with the Air Force Cambridge Research Center 
and M.l.T.'s Lincoln Laboratories was actually designed, engi
neered and the first production model delivered IN JUST SIX 
MONTHS! 

Lewyt's skill and resourcefulness in the most advanced electronic 
techniques are also being applied to other projects in Data 
Processing and Data Transmission, UHF and VHF communi
cations, Navigation Guidance, Infra-Red and other related fields. 
Lewyt Manufacturing Corporation, Long Island City 1, N. Y. 
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pier shifts from the return echoes are 
proportional to the ground speed. 

The many economical and practical 
advantages of a Janus system relate 
to the high accuracies obtained with 
very low necessary tolerances. For 
example, if a return echo must be 
compared to a transmitting frequency 
(as in non-Jan11& systems) it becomes 
crucial that the transmitting frequen
cy be stable and known with great 
preci11ion. Manufacturing of 11uch 
transmitter11, as well as maintenance, 
becomes difficult. Aleo, constant tern· 
iperatures in the plane become nece11-
;11ary and expense becomes exorbi-
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tant. With Janus techniques, because 
beams are pulse propagated in pairs, 
only the echoes are compared. There
fore, if the transmitter has wandered 
off frequency, it does not matter. 

Aho, for 0.1 % speed accuracies, 
non-Janus systems must know the 
vertical position of the antenna with
in l/SOth of a degree. With Janus 
techniques, knowing the vertical po
sition of the antenna within 2 de
grees will produce the same 0.1 % 
accuracies. Again, the advantages in 
cost, ease of manufacture, ease of 
maintenance, etc., appear overwhelm
ing. 

Thcr<' j\ ju~t t•nc :ini.wcr to rdi. b lily 
''' guided nm .. ~lfc ~untponcn1~. 
The ;m~"cr 1s 1/lorn.1~1t. lDu1iu~ 
l'l'tlltlflfl(>ll. 

H~rc al H.iflicrahcr;, R.;liub11ity 
Evnlu:.1mn ·~ .1 ~l!'potrah:. and *H 
con1.1incJ J1v1-;1on-not an 
al h:rl fi,mght. 
Hull it rafters nc" Rcltabilitv 
rv d11a11on I ulmr.1Cory '' <.'Ill: ot 
1\mcril a\ fllV<ff complt•r.- /Ull/111~1 for 
cnv1ronn11.:nt;tl tc-1tins Th ~pc-c1:ih1ed, 
hitthlv uaincd st.iff devotl·~ full 
11rnc to your pwhlc:m~ 
l·quirmcnl is the vcf\ lut.:~1. much 
uf 11 'pcc1:tlly tlC'l•l(ncd 1<1 prov1~11: the 
utmc•'t C'iUcmc' l)f impact, 
.1.:cl'l<'r-.tl11'\n. Hhr:1t11in, tc:mpcru turc:, 
.1hlluJc and hum1dU) in intril.'.l!tc 
C\ltnbin;1lmn. 

l f \'111/ lH' , •l>;lJ ., d i11 1:111tll'd mic,ile 
,/, It f1Jf'/lll'll/ //f> •1•///fit>fl ((> S.>t111! 
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If T /i11i < 1•• r1•t1 1 11 f1u 1•1111 11111/1• 
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J JJ 1 ._,.,,) U 1.r /t•f J,• tu.Ju t ti 

•• lt• Vlll/'1111 /<'/I r/11•t11I 
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hallicraf lers 
Company 
~oliQ\iill" 1 .. ,1va11an C>l•11lon 
•~OI Wru f\llh A•en11 , C~1rngr1 lllmn•l 

The history of GPL Doppler equip 
ment development goes back to l~ 
and 1945 before the General Preci 
sion Laboratory was organized. In ai 

article written for the MIT R.adu 
tion Laboratory Series. in 194! 
the author outlined the basic Dopple 
techniques that could replace nda 
fix-taking procedures and achie••e al 
curate ground speed and drift angl 
measurements automatically. 

Several proofs that Doppler coul 
not work for aerial navigation he! 
widespread acceptance until D 
France B. Berger, now GPL's Dira 
tor of Research Planning, filin 
Quantum Mechanics and Relativil 
Theory, proved that earlier as5UIDJ 
tions were wrong. 

The company was organized 11S 

subsidiary of General Precisio 
Equipment Corporation in No'"en 
her, 1945. Later, the first groun 
speed and drift angle measuring J« 
vice utilizing Doppler shift ll'a 
"flight tested" from the top of a pt! 
war Mercury automobile at the ~·ou~ 
company's Westchester County Ai1 
port faciHties. 

Joinl Y enlure 
Combined talents of GPL person 

nel and personnel of the Wright AiJ 
Development Center, Wright-Pattrr 
son Air Force Base, Ohio, solved the 
theoretical and practical problem! 
that confronted Doppler development 
In 1947, the first Doppler effea 
ground speed was measured in flifhl 
by an experimental forerunner of th< 
APN-66. In April 1948, both ground 
speed and drift angle were mea.rnttd 
for the first time in another t.rperi· 
mental forerunner of the preient ~ 
terns. 

The .first complete automatic nlfi· 
gation gear incorporating these com· 
ponents was flown in 1949, and iD 
1951, GPL's APN-66 <XA-1) ~ 
navigating the series of flights which 
compiled the records for accaracy 
and performance described abaft. 

Quantity delivery of GPL Doppltr 
systems to the Air Force since 19)t 
has stamped GPL as the world'~ lerd· 
ing manufacturer of such equipment 
From its he~innings in 19'.S wil!! 
some twenty "Radiation Labontorr· 
men, it has grown to a company tm· 
ploying more than 2000 person5. 

Cooperation with and encoura~~· 
ment from the United Stal~ :lu 
Force throughout GPL'~ hi~orr ha; 
now culminated in the relea..~ of th~ 
svstems for commercial as wtll a; 

military aviation. further indication 
of the inilitarv contribution lo of'l·t~ 
oving the commercial producl; 0 

the future. 
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f.0,~1i wo Versatile Instruments 
, •• ,~i•" 

0
"" r Microwave Testing 

~· 539 VSWR Test Set for fast check 
of X-band radars 

b is direct-reading test set accurately measures the 
o ltagc s tanding-wave ratio of X-band radars during 
1stallation, maintenance and repair. Compact and port
b\e, it consists of a klystron oscillator, high-directivity 
lirectional coupler, detector, amplifier and indicator. 
iower supply and modulator. Meter gives continuous 
odication, making the Microline* 539 valuable for 
1diusting standing-wave ratio. A~ the AN/ UPM-12, the 
\.iicroline 539 meets all requirements of Specification 
~lL-T-945A. 

For prices and further details, phone or write our 
Microwave Electronics Division. 

~~- 555 Klystron Signal Source 
operates klystrons up to 3600 volts 

A universal power supply and modulator for klystrons 
requiring up to 3600 volts, the Microline 555 also operates 
traveling wave tubes. It is u ed as a microwave source 
for measurements and testing experimental equipment. 
Main features include precise voltage regulation (0.025% 
max. variation), internal modulator which supplies saw
tooth, sincwavc or squarcwave modulation to tube, con
venient controls and repeatable settings. 

MICROWAVE ELECTRONICS DIVISION 

SP(ff Rl 1"':.~:.~~~'::' 
DIVISION OF SPERRY RAND CORPORATION 

CLEVELAND• NEW ORLEANS• BROOKLYN• LOS ANGELES• SAN FRANCISCO• SEATTLE• IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA, LTD., MONTREAL. QUEBEC. 
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miniaturization 
by W. W. Hamilton, Elgin National Watch Company 

Manager, Commercial Sales, Micronics Division 

MINIATURIZATION, LIKE automa· 
tion, has been cursed by a variety of 
definitions that usually fall short of 
properly identifying the subject. 1 
am not going to complicate this situ. 
ation further with a new definition, 
other than to explain what we at El. 
gin feel is the logical picture. 

At Elgin, for nearly 100 years now, 
we have dealt with things miniature, 
a factor which has set a pattern for 
making, gauging, inspecting and han· 
dling subminiature, and sometimes 
micro:-copica.Uy smaU. parts and as· 
semblies with considerable skill. 
Basically then, we are on firm ground 
from the point of heritage alone 
when speaking about miniaturization 
especially as concerns its applicatio~ 
to day-to-day mHs production. 

Elgin entered the commercial field 
of miniaturization less than two years 
ago because we were getting increas· 
ing requests from outside concerns 
for help with miniaturization prob
lems. From the outset, the response 
to our entering this field was most 
encouraging. The success of the 
venture in so short a time has more 
than justified our decision. 

An example of the type of prob
lems the average manufacturer can 
have with miniaturization was 
brought to our attention not more 
than a month after our new pro
gram started. We were called upon 
by an established manufacturer of 
special control devices for help in 
producing a miniaturized version of 
one of their most successful items. 
It is important to note that they had 
already designed a smaller version 
of the device, a sensor. but realized 
they had no machinery · or know-how 
to produce it. One of their chief 
problems was dim~nsional tolerance. 
They had no idea what strengths or 
stresses each pinion, pivot, fly-ball 
arranJ!ement or plate should have, 
nor what materials to use to achieve 
th~e factors. 

Elgin was permitted to re-design 
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any part or major assembly in the 
device. We successfully delivered 
prototype model! which are now un· 
der test for use in jet aircraft. 

How waa the job accomplished? 
Fil'!ll of all, our design engineers 
worked with the customer, learning 
necessary data to permit their intel· 
ligent re·design or the unit. It had 
already been established that manu· 
facture would be directed by the size 
of Elgin's machines which were ca. 
pable of producing a truly minia
turized version of the sensor. Jo ac· 
tuality, we reduced the unit by a 
ratio of 5 to 1, or when figured 
cubically by a ratio of 100 to 1. 

Part• Deruuy Theory 

We applied what is called the parts 
density theory to the job. It works 
this way: One 0£ the smallest preci
sion mechanisms made at our plant 
is, of course, the movement for a 
ladies' wrist watch which consists of 
nearly 125 parts in an area the size 
of three dimes stacked together. This 
works out on a cubic inch measure
ment basis to about 104 parts per 
%. cubic inch of space and deter
mines a size base to which our ma· 
chines and personnel are normally 
!?eared, and which would not neces
sitate new, over·all tooling. 

ln the case of the sensor, we deter· 
mined the number of parts needed 
and projected their reduction in size 
on a per cubic inch basis to learn 
whether or not the re·designed item 
would be in the particular size range 
for this project. This method also 
permits a close look at the device 
when it is broken down into its com. 
ponent parts and often permits aim· 
plification of several sections of the 
device as well as the employment of 
different principles than were used 
in its larger counterpart. Elgin en
gineers designed the fly-ball arrange
ment in the sensor by using a new 
spring made of watr.h alloys and it 

was this By-hall that w841~Qllm• 
terminant for our 
project. 

Recently a design engineer f 
leading aircraft companr, wt.ose 
it is to procure electronic comp 
nents for his firm's planes, describt 
electronic miniaturization as a m 
chanical problem. The hue and c1 
from the electronics ind wt n to<in 
not, "can we make it?" it's. ·•ir" 
do we make it?" ~ this ail"C'raft d· 
sign engineer said, the problem 
one of mechanical abilities - t1: 
ability to design and build sptti• 
machines, tools, gages, jigs and 6· 
tures, that will produce the almo• 
microscopically small parts that a1 
!'ceded for lightweight, tiny electro1 
JC components. 

The problem is increa.sed hT U: 
lack of personnel equipped to· hv 
die these small parts, much less mak 
the necessary machines. This ~ on 
of the chief areas where. r belien 
the watch industry can help bee.a~ 
we have long experience in sliE 
that are not learned in a hurl"'f. Th 
men who make our tools an·d die 
have at least 10 rears experiena 
Those assigned to build a shape
punch with a diameter of .004 o f a 
inch, something they cannot see "it' 
the naked eye, usually ha\·e mor 
than 14 years experielice. 

Many dies in the watch indw;tr 
are of the compound, sub-press calf 
gory (incidentally, in\'ented at D 
gin). ~nd are cap~ble of s tampini 
prec1s1on·located pivot holes in 1 

plate not larger than a g-rain " 
wheat. A miniature relay plait 
armature assembly, or potentiometci 
plate requires the same machinini 
know-how. This work is. of count' 
accomplished on special machi~ 
many of them made at Elgin. anr 
which are inherent to the watch in 
dustr,'. It is onlr recentlr that thct 
have been turned loose on commtr 

(Continued on pa~e 16) 
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••• with th~no'y.' Decca Area Cowerage Nawlgatlon System 

The actual position of the aircraft is 
continuously traced on the Flight 
Plotter-a moving road map of extreme 
accuracy. 

In California in 1941, when two midwesterners in
vented a new navigation system, they didn't dream how · 
much "growth potential" it had. Today that system is 
not only the most thoroughly proven navigation system 
in the world, but recent developments combine to give 
it outstanding air traffi.c control capability. 

The Bendix-Decca system permits maximum utiliza
tion of air space at all flight altitudes - along airways 
or in terminal areas. It continuously shows instanta· 
neous position location to the pilot, with precision never 
before approached, thus permitting minimum track 
separation, so essential to effective air traffic control. 

Fixed wing aircraft and helicopters can maintain hold
ing patterns with absolute accuracy and can feed into an 
approach system from any point with complete certainty. 

~¢ 
PACIFIC llVISIOI 
NORTH HOLLYW000. CALIF. 
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cial devices foreign to the horologi. 
cal field. 

Today's requirements in the elec
tronics industry make it necessary 
for electronic designers to familiar
ize themselves with the capabilities 
of these types of machines to enable 
them to design within their size 
ranges. 

Many of you are familiar with the 
Neomite relay made at Elgin, but 
only a few know of the history of 
this tiny switching unit, no bigger 
than a pencil eraser. It is important 
to note that it was actually designed 
by an electronics engineer outside 
the watch industry. His design was 
good, based on the best relay theory 
then known, but the item proved too 
small for his firm's machinery or per· 
sonnet to produce. His first proto· 
type models were assembled by a 
local watchmaker from parts made by 
him at his repair bench. 

Elgin Watch purchased this firm 
nearly two years ago and was fasci· 
nated by the Neomite which then had 
been placed on the shelf as unpro· 
ducible. It was turned over to watch 
engineers and they began a year's 
study to work out, according to 
watch techniques, methods that would 
allow its mass production. 

More than 10 basic designs were 
laid out, including a new type of 
armature assembly and the use of 
tiny threaded screws to precision ad· 
just the contacts in the relay. These 
sorews are so small it takes more 
than 8000 of them to fill a thimble. 
Because they were made of silver , it 
was decided to use the screw itself as 
the contact in one application. 

The armature was designed to func· 
tion similarly to the pallet or balance 
control arm in a wrist watch, which 
permitted accurate and continuous 
operation without having the uma· 
lure jumping out of action. A tiny 
coil for the relay was made on a spe
cial coil winding machine designed 
and built at El~in nearly five years 
before, during development work on 
an electronic wrist watch. The Neo
mite coil, by the way, is no bigger 
than the head of a paper match. 

Mass 11roduction of the relay was 
accomlJlished by a team of opera
tors with an average of 51/z years of 
experience working with tiny watch 
parts and assemblies, and capable of 
using vacuum screw driveni, watch 
tapping machines and other special 
tools. Machining tricks that made 
mass production possible included 
knowledge of special alloys used for 
contact springs, precision die-stamp· 
ing for the coil frame and watch 
gauging methods to govern quality 
control on parts so tiny that each 

must be assembled into the final unit 
with the aid of magnifying lenses. 

Par~ of the miniaturization ap
proach must be considered as a 
frame-of-mind - actually, the ability 
to think small - from the stand
point of the design engineer, the tool 
maker and the p roduction engineer . 
It is this frame of mind that has be
come a part of the watch craftsman's 
true miniaturization skill-his abil· 
ity to approach a miniaturization 
problem with confidence because it's 
in "his neighborhood." I would add 
that current procurement policies ate 
often unrealistic as concerns the pro· 
ducer of single-source items, especial
ly with miniaturized components. It 
is tough enough for one manufactur
er to produce a tiny, precision de
vice to meet some particular appJi. 
cation, much less expecting several to 
accomplish this task. Use of such an 
item gives the producer the neces· 
sary stim ulus to continue to push 
ahead the frontiers of progress by 
spear-heading new research and de
velopment of miniaturized compo· 
nents. 

Free Rein for DeaigMr• 
Miniaturization of necessary com· 

ponents should not suffer because of 
individuality. 

In summary, I would say if you 
enter miniaturization, be prepared to 
give your design engineers a free rein 
to toy with new designs of old estab
lished devices. Let them enter the 
"dream world" of smallness. Suc
cessful miniaturization usually en
tails some untried method or princi
ple, and always requires re-design. 

New emphasis must be put on your 
tool and die facilities and personnel. 
You can expect to make more in,. 
plant machines since there are few 
outside the neld who will even at
tempt to make what you need. The 
use of new materials will necessitate 
broader knowledge, longer learning 
time and new equipment expense, 
especially as concerns plastics, met· 
als, ceramics and resins. Smaller 
parts mean finer gauging, increased 
inspection and quality control, as 
well as the use of special optical pro
jection equipment scaled up as high 
as 100 to 1 just to see what you are 
doing. Miniaturization demand.s on
your-toes research and development 
to keep pace with what's available to 
help you, often in fields far removed 
from your own. And finally, it de· 
mands that new frame of mind
that abilitv to think small. You will 
know you have achieved it when the 
impossjble of today becomes the 
commonplace of tomorrow. 

l~~~ 
' .
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SEMI ONDUCTO:i 
APPLICATIONS 

Exciting new things are happeni~ 

HOFFMAN ELECTRONICS 
Finding practical new ways to 
harness the boundless energy of 
the sun has been one of man's 
oldest ambitions. Today. at 
Hoffman, scientists and engincc:rs 
are developing and testing new 
applications for silicon solar 
converters-another exciting 
product of Hoffman reaeardl 
and engineering skills. 

Hoffman solar energy coovertcn 
turn rays of sunlight directly 
into electricity to charge t.tteries 
and to operate electrical and 
electronic equipmenL A few of 
the amazing devices made 
practical by Hoffman solar cneru 
converters are shown below. 

Some of th~ prodiacts are alrady 
on the market-others are still 
undergoing intensive tests and 
evaluation in the field. If you have 
applications for which Hoftman 
solar converters might be med 
to advantage, you arc invited 10 
write for additional informatiQa. 

PIYSICISTS • llf~lltcS .. 
lllCTaO·MECllAIUCAL IHIREDI 
Sijnificant new developments at 
Hoffman in the fie.Ids of semicOl.:..
navigalion, communicationa, ndlr. 
ECM and weapons systems b.a'WI C1111111 
important positions for scientma ... 
engineers of hiah calibre. Pleue ..,,_ 
inquiries to Chief Engi.lleer. ------------------
lloff1nan 

Electronics 
HOFFMAN LAllORATORIU, nfC. 
3761 South Hill SL •Los A.Q&del 7, C.iiL 
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Powered by solar energy, this tiny two-way 
voice radio under development at Hoffman may soon 

provide a reliable new communications lin~ 
in air-sea rescue operations. 

It's another outstanding example of ... 

1 loftinan Electronics 
Where exciting new things are happening in I SEMICONDUCTOR APPLICATIONS I 

I 
HOFFMAN LABORATORIES INC I RESEARCH, DEVELOPMENT & PRODUCTION • WEAPONS 

' . I SYSTEMS • RADAR • COMMUNICATIONS • ELECTRONIC 
3761 South Hill Street I COUNTER MEASURES • NAVIGATION • SEMICONDUCTOR 

Los Angeles 7. California I APPLICATIONS • ELECTRO-MECHANICAL EQUIPMENT 
I 



it$ many appfications 

THE IBM 704 DATA PROCESSING 
System, a large-scale electronic digital 
computer, is a machine capable of 
various complex applications. The 
most familiar of these is the proposed 
orbital calculation and prediction of 
Project Vanguard's first satellite. 

When the Navy launches the satel
lite during the International Geo
physical Year, the 704 will play an 
important part in providing scien
tists with valuable data. Linked to a 
global network of official tracking 
stations, the computer will operate 
at electronic speeds many times fast
er than the satellite will move. Data 
will be received from each station in 
turn, and the 704 will produce pre
dictions of the satellite's motion, in
cluding expected times of passage 
and a description of its arc. These 
forecasts will help observers at posts 
next in the path to make the most 
accurate measurements possible. 

This artificial moon will serve as a 
carrying case for scientific equip
ment and collect information about 
temperature, particle densitv, mete
oritic collisions, magnetic flux and 
energy emitted from the sun. In ad
dition, the satellite itself will react 
as a sensitive instrument whose or
bital fluctuations will reflect varia
tions in the structure of the earth. 

Once the orl-it has been estab
lished and reliable, long-range pre
dictions have been made, the IBM 
704 installAtion will continue to pro· 
c~11s incominii; data, enabling better 
forecasts a" more complete informa
tion ia obtained. At the same time, 
this data proce11sin~ system will start 

the giant task of analyzing all intel
ligence stored in its "memory file" 
to produce a complete definition of 
the satellite's orbit. 

The information gathered will en· 
able scientists to understand better 
the cosmic forces which influence life 
on earth- forces which are almost 
entirely hidden from study by the 
blanket of air surrounding the world. 

It is known that this relatively 
dense filter absorbs most of the radi
ant energy from the sun and causes 
many meteorites to burn out as they 
approach the earth at high speeds. 
But virtually nothing is known about 
the composition or behavior of the 
upper atmosphere and even less about 
conditions farther into space. If 
this planet and the forces which act 
upon it are to be understood, these 
important outer regions must be ob
served and analyzed. Consequently, 
methods for placing instruments be
yond the atmospheric ba.rrier are 
needed. 

Until recentlv, rockets have been 
the only technique for penetratin~ 
the ocean of air blocking the view, 
Although thev have collected a large 
amount of valuable data, the rockets' 
usefulness is limited. Each missile 
briefly records conditions above onlv 
one location and then quickly falls 
back to earth. An outpost on the 
edjl'e of space is reauired to gain 
sufficient knowlede:e of the forces. 

Man-made satellites will provide an 
answer to this need. Carrying scien
tific instruments hi,:rh above the at
mospheric screen, they will p;ather 
information over large areas for ex-

tended periods of time. Such infor
mation will be relayed to the 7~ lo
cated at the Vanguard Computiot 
Center in Washington, D. C. fu 
computer, to he operated under a 
Navy contract by International B11>i· 
ness Machines Corporation, is one o( 
more than two score 704 machine:.< 
now in the field. 

The other computers are tither 
now performing or scheduled to han· 
dle numerous other functions. IJe. 
signed primarily for scientific and 
engineering calculations, in one ~· 
ond the 704 can perform 401000 ad· 
ditions or subtractions or 5,000 mul· 
tiplications or divisions of 10 dip! 
numbers. These characteristics make 
possible the followin~ application~ : 

The Midwestern Universities &
search Association (MURA) is using 
the 704 in connection with develop
ment of a synchrotron, an atom 
smasher of radically new design. The 
new accelerator is such a tremendom 
leap forward in power that it will 
open up untouched fields for sru<l ~
MURA, with headquarters in Madi· 
son, Wisconsin, is a Jrroup name for 
a non-profit corporation formed hy 
15 Midwestern universities for n" 
search and development in the 6eld 
of high enerl?V physics. 

In Santa Monica, Calif., a 704 al 
Rand Corporation features tht fir.I 
model of an expanded hi~b~ 
storage unit which will more thaD 
double the effectiveness of the co~ 
puter on many problems. Rand~ · 
use the 704 with enlarged memory.IQ 
work problems in manv arus. 10• 

eluding the calculations of fall-out ol 
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uiio-sctin ~\.\\\~~\~"""'-lowing nu
\tat e'l.\)\oa\on'.!.. 
At Ceneta\ '£.\ectti~ ~ jet engine 

lant outside C.inc\'l\l\ati, a 704 is 
onducting automatic simulated flight 

J.tts of aircraft and engines still in 
design stage. Air frame and en-

e performance data are fed into 
computer on cards, and the de

information on the perform
of the proposed airplane is 

ed out by the 704 in short order 
ften as short as 20 seconds. 

~·Most of the intricate components 
md circuits to be built into the IBM 
'Stretch" super-computer will them-
1elves be designed with the aid of 
~omputers, notably the 704. "Stretch" 
is being developed by IBM for in
;tallation at Los Alamos Scientific 
Laboratory, operated for the Atomic 
Energy Commission by the Univer
sity of California. Its speed is ex
pected to be about 200 times that of 
the fastest general purpose comput
ers \n use today. 

In Arlington, Va., the Council for 
'Economic and Jndustry Research, 
Inc., used a 704 to figure the direct 
and indirect effects of the nation's 
13-year highway-building program 
on 190 industries. In addition to 
ca1cu\ating the impact on each indus
try, the machine determined that the 
program will create an average of 
880,000 jobs a year. Computing 
time: 40 seconds. 

At Massachusetts Institute of Tech
nology, a 704 installed in the new 
Karl Taylor Compton Memorial 
Laboratories is the first of its type 
to be used wholly for teaching and 
basic research. Made available by 
lBM, the machine will be shared by 
other New England colleges and uni· 
versities for research and education 
in computing techniques. 

North American Aviation, Inc., 
has three 704's in operation in Los 
Angeles to accommodate the com
pany's accelerated research and de
velopment program in the areas of 
supersonic aircraft, missiles and rock
et engine design. 

A 704 at the Livermore site of the 
University of California Radiation 
Laboratory, operated by the U niver· 
sity for the Atomic Energy Commis
sion, is working on basic science and 
on classified problems connected with 
nuclear weapons development. 

With these varied applications, the 
704 Data Processing Machine has 
demonstrated its versatility. When 
the satellite is launched and useful 
information is provided to trackers 
and observers around the world, the 
computer will establish its value to 
science in the conquest of space. 
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DAYSTROM INSTRUMENT 
Where Quality Products· Are 
Developed and Manufactured 

Electronic, mechanical and electro·mechanical 
products, manufactured at Daystrom Instru
ment to critical customer specifications 
are shipped daily to the Armed Services and 
industry. 

Daystrom Instrument has proven its RELl.~
BILITY in achieving high quality, high vol· 
ume production of assemblies and systt-ms 
ranging in size from the sub-miniature to the 
massive. Our supporting engineers enable us 
to do the complete job from design through 
finished product. 

Our production includes fire control systems, 
communication systems, test equipment, attack 
directors, underw;iter ordnance, power SUJ.-· 

plies, electronic chassis, radar, gear assemblit-s, 
aircraft instrumentation and a host of other 
products. 

Let Daystrom Instrument assist you in meeting 
your product needs. One of our sales engineers 
is read}' to discuss our qualifications with you. 
\XI rite us, and he will call at your conH·nit:nct-. 

"LOT'S DlAD 
llCICONINO 
INDICATOll 

~ 
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Aaovrr the Gl-6917 vultagc·tunahle 
maitnetron is extremely ~mall iand 
compact-onl) • ht}(h and less th11n 
{' in diameter. llLOWt cumplete 

c.-.vhy ~nJ tn..t)(UCt .1 ~~rmbly for the 
GL 6917 hu bc:c:o dc:vc:lo1lc:J w assist 
cc1uipmcnc manuf111.'111reu. 

A Ob)ene from the 'cope prcscmacion abo .. c (lletlJaJ pbmot:nph 
made w1tb a proJuc.cioo G~69 l., on 1est) buw power Q \ ct' die 
cniire 2000-mc tuning range is ~ubstantiall7 consu.nt. n,,.In 
uni) S w. Becau)C 111lle f~qucoq, with volulge-runable nuirne
trnn~. 1s a linear function of 1n0Je volllgc, an t·t ~i(:caJ 0tn he 
tuned "'' will tn an) frcqucnc) in a wide spectrum. 

New GL-6917 voltage-tunable magnetron combines 
wide-range tuning, steady output, dependability! 
General Electric's GL-6917 voltage-tunable 
magnetron-first of a new series in develop
ment-otrers to designers of military and other 
microwave equipment a simple, efficient means 
of changing output frequency rapidly with no 
important reduction in signal power. 

The tube is a major breakthrough in cir
cumventing enemy radar-jamming and in 
other counter-measure work. Also, the GL· 
6917 finds direct application in missile track
ing and other telemetering ..... in air naviga
tion . ... . broadband test equipment . 
microwave communications generally. 

Construction is extra-rugged. Fundamental· 
ly compact and sturdy, the GL-691 7 is a bard· 
solder type and is metal-ceramic for eveo 
greater strength. The tube is designed to oper· 
ate unpressurized up to 60,000 feet altitude. 

General Eleetric bas developed a special 
cavity and magnet assembly for the GL-6917, 
to assist designers in applying the tube to 
equipment on the boards. For full ioformatioo 
on Type GL-691 7 and accessories, call your 
regional G-E power-tube representative! PDU'tf 

Tube Depllrlmenl, Generlll Electric Comp1111fi 
Schenectady 5, New York. 

11-ogress Is Ovr Most lmpol#nf l+otlvd 

GENERAL. ELECTR.U~M~ 
Guu~1l'. 
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TSTAR• SHINES America's first jet ut.1lity transport-the 10-passenger Lockheed 
craft Corporation •JetStar•-successfully completed its maiden flight in September 
Edwards Air Force Base, California. Setting a new record of 34 weeks from start 
design to first flight, the 500-mph plane •as developed specifically to meet Air 
ce requirements for a small, multi-p1urpose jet transport capable of performing a 

. e variety of missions economically. 

WEATHER SERVICE KOVES TO SCOTT AFB IN SPRING Headquarters, USAF, has directed 
t the Washington, o.c. headquaTters of the • orld-wide Air Weather Service will 
e to Scott AFB, Illinois, during April, May and Jwie of 1958. Other Air Force 
ts involved in the move from Andrews AFB to Scott AFB are the Military Air 

sport Service, headquarters of the Airways and Air Communications Service, and 
.e 9th Weather group. Facilities vaca.ted at Andrews AFB, just outside Washington , 

• , will be used by the Air Research and Development Command, currently located in 
ltimore, Maryland. 

lUTOMATIC PHONE SYSTEM What is believed. to be the first electronically controlled 
1utomatic telephone exchange, eliminating the standard busy signal, has just begun 
1perating at headquarters of British Telecommunications Research, Ltd., in London. 
~he unit employs the •magnetic drum• storage technique and has an exceptionall.y high 
;witching speed. 'If you call. a number that is busy, you hang up and when the called 
tumber becomes free, exchange will autoimatically ring both calling and called sub
;cribers. The work is jointly sponsore1d by Automatic Telephone and Electric Co., 
td., and British Insulated Callenders Cables, Ltd. 

lADIATION DETECTORS !ESTED A new network of radiation detectors is being used in 
.anks, balloons and undergrowid by Army· scientists at the current Nevada atomic 
.ests to measure the amowit or radiatio1n following an atomic explosion. Developed 
tt t.he U. s. Army Signal Engineering Labts., Fort Monmouth, N. J., tne new equipment 
:eeps a continuous record of radiation hazards in the test area after a blast. The 
.nformation is stored in well-protectedt underground recorders until the area can be 
:ntered safely. Results of these new t .ests may provide vital information on atomic 
·attlefield tactics and for use by civil defense officials in planning against pos
ible enemy nuclear attack. 

:oNTRACTS: ARMY: Hallamore Division, Si.egler Corp., closed circuit television systems 
o monitor rocket engine and missile teisting, $300,000; Republic Aviat ion Corp., 
ombat surveillance systems with aerial drones capable of operating in any weather, 
4,700,000; Philco Corp., radio relay ~nits, $10,000,000; Electronics Corp. of 
merica , infrared detecting sets, $487,657; Georgia Tech Research Institute, combat 
urveillance radar, $832,236; Dubrow De1velopment Co., single sideband converters, 
59, 975; Admiral Corporation, recei ver-·transmi tters for helicopters, $3, 469, 000. 
AVY: General Electric Co., development ot a handling and launching system for 
ALOS, $5,000,000; Radio Corporation of'America, research and development study of an 
.lt.ra-high-speed electronic computing s;ystem (•Project Lightning•), $1,500,000; 
·estinghouse Electric Corp., productioilt of shipboard and aerial electronic equip
ent, $19,000,000; Federal Television Corp., airplane direction-finding equipment, 
1,093,107; Cook Electric Company, design and construction of a completely mobile 
issile instrumentation and control sys.tem, $2,250,000; General Precision Lab., 
oc •• closed circuit TV system, $52,57€•. AIR FORCE: Fairchild Graphic Equipment, 
nc., subsidiary of Fairchild Camera antd Instrument Corporation, design and develop
ent of electronic printing rectifier, $246,000; Laboratory for Electronics, Inc., 
anufacture of APN/105, self-contained a irborne Doppler radar navigation systems, 
4,500,000; Sperry Gyroscope Company, production of •very advanced• airborne radar 
ystems, $3,984, 700; Boeing Airplane Co1mpany, quantity production of BOM.ARC ground
o-air guided missile, $139,315,000; Stromberg Carlson Co., central timing system, 
114,548; Internationa l Business Machin1es Corp., SAGE data processing equipment, 
2,723 ,916; Avco Manufacturing Corp., radar systems, $6,242,874 . 
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•AMPLITRON• AIDS VITAL DEFENSE RADARS Development of a Wliquely designed new elec
tron tube, known as the •ampli tron, • that combines the best features of existing r 
dar boosters and at the same time doubles their efficiency has been annoW1ced by 
the Army. The 10-poWld tube is capable of boosting the energy output of a radar's 
basic signal by as much as 8 to 14 times. The tube, developed by the US Army Si~ 
Engineering Laboratories and the Raytheon Manufacturing Company, makes possible 
lighter, more compact and versatile radar sets. 
AERIAL GAS STATIONS ADVERTISE THEIR LOCATIONS Inf light refueling of Air Force pla~ 
anywhere in the world no• is a routine operation largely because of an airborne 
•homing beacon• developed jointly by the Air Research and Development Command. Wr i 
Air Development Center and Sperry Gyroscope Company. The high powered radar beaco 
makes it possible for fuel-hungry airplanes to rendezvous with flying tankers day 
or night, or in any kind of weather. The exact location of scheduled tanker p1ane 
can be pinpointed from hundreds of miles away. 

- INDUSTRY -
CABLE FEE TV SYSTEM The nation's first cable theatre system went into test operat ~ 
in Bartlesville, Oklahoma, in September. The system, called "Telemovies,• is owned 
by Video Independent Theatres, Inc. , of Oklahoma City. General Precision Laborato! 
engineered and equipped the studio origination aquipment. Telemovies ties a i~cal'. 
theatre to home television sets via cable hookups. For a subscription of $9.50' a 1 

month, viewers will be able to see 30 movies a month, including 13 f lrst-run movie! 
This system is not toll TV, but an experiment in merchandising to rejuvenate movie 
interest. 
GROUND-AIR ROAD SHOW The M. P. Odell Company and General Precision Laboratory, In
corporated, have joined forces to present the first groWld-air road show and exhib! 
in the electronics industry, featuring the introduction of the first aircraft to 
house a complete installation of closed-circuit TV for the demonstration of airbori 
television. The two-day ground phase of the demonstration, which is open to the 
public, •ill appear in five cities, including Cincinnati~ Dayton , Cleveland, Detroi 
and Pittsburgh, between October 21 and November 7. 
NON-EXCLUSIVE LICENSING CONTRACT FOR COMPUTERS Radio Corporation of America and In
ternational Busine.ss Machines Corporation recently signed a non-exclusive agreement. 
exchanging licenses Wlder their respective patents for electronic computers and 
other data-processing machines. Under the agreement , both RCA and IBM will have t !I 
right to use each other's patents in their electronic computers and other data-proc 
essing machines, and each company retains the right to license applicants under its 
own patents. In a joint statement, the presidents of the companies said : •This ar
rangement enables the widest possible competition between our companies without tte 
risks of infringing each other's patents.• 
ELECTRONIC •BRAIN• TO JOIN TRAVELERS INSURANCE COMPANY Radio Corporation of America 
will install the nation's first commercial network installation of integrated elec
tronic "brain• systems for the main office of the Travelers Insurance Company in 
Hartford, Connecticut. The network will contain four separate RCA Bizmac electroni< 
data processing systems, which will be integrated through a unit, similar to a 
telephone exchange. The Travelers installation will represent the nat iou' s largest 
integrated electronic data processing system under one roof. Installation will 
start early next year and the overall system is expected to be completed by 1963. 
MARTIN COOLING METHOD The Martin Company, Baltimore, Md., recently disclosed an 
•evaporating cooling technique" which its thermal engineers called a "breakthrough' 
in the protection of electronic components, enhancing their reliability in both air· 
planes and missiles at speeds up to Mach 5 and temperatures up to 800 degrees f. 
The system would reduce the weight of a manned craft by 661 lbs. when traveling at 
Mach 3 . Martin's modular concept is said to open up the possibility of remote loca· 
tion of the electronic equipment since the cooling system is self-contained. 
ELECTRIC WRISl' WATCH An electric wrist watch that recharges its own battery has been 
invented by Loren F. Jones, manager of RCA ' s business machine marketing department 
at Camden, N. J. His newly patented watch is rWl by an electric motor, powered by :: 
tiny storage battery. The wearer's random wrist movements wind a small spring. 
The spring, when released from time to time, sends surges of current through the t"'t
tery. According to the inventor, the battery should last for a number of years. 
COLOR TV DEBUT IN CUBA The first color television station outside the United States 
will go on the air, using RCA equipment, on Oct ob er 24 in Havana, Cuba . The static:1 
will be headed by Gaspar Pumarejo, a pioneer in black-and-white television in 
Cubn. Initial plans call for a twenty-hour long color program schedule each day 
built exclusively a roWld films, repeating a basic two-hour film program ten times, .-:. 
inserting fresh news and other items. Filmed news and other features will be flpn 
to Havana daily from Ne• York, Miami, Mexico City and Madrid. !Conlinunl 1•n .1'1· ' 

22 SIGNAL, OCTO!U. lW 

I 



UJNrlmental rocket being la11nched fram tower at DOfl'• Maryland teat facility. 

ELECTRONIC AMMUNITION THAT .. THINKS" IS DEVELOPED 
AT ARMY'S DIAMOND ORDNANCE FUZE LABORATORIES 

Since 1940. scientists and engineers at Diamond 
Ordnance Fuze Laboratories, with their industrial 
contractor counterparts, have made important conbi
butions to electronic ordnance. These include the 
proximity fuze, greatly improved fuzes for antitank 
and other special ammunition, and, more recently, fuz
ing systems for guided missiles. Other basic results of 
DOFL's research and development teams are new 
electronic systems which increase the accuracy of 
measurement of distance, velocity and direction, new 
electronic and mechanical control systems, and new 
and radical components and materials. OOFL's main 
laboratory is in Washington, D. C., and it maintains an 
extensive test facility at Blossom Point, Maryland. 
Over 1400 scientists, engineers, technicians, and sup
porting personnel work in these centers. 

'· • 1 , •' .f • rt• .t ,.i ... 11 ij,. I·, L1:1 ,i 

, .. ·1,. .1 : 1.. I l. p .i I 111• 11r 4 1 Jl, t. i· 

Electronic ordnance was born in World War II. 
Ammunition of this type, a OOFL specialty, senses 
the presence, distance, and direction of a target and 
causes the warhead to function at the instant when it 
will inflict the most damage. Electronic control C'.ln be 
compared to having a sharpshooter in every piece of 
ammunition. The accurate effect is devastating. 

Many advances in ruggedness and miniaturization, 
pioneered by OOFL, are contributing significantly to 
peacetime technology. Typical industrial products 
which sprang from ordnance programs are printed 
electronic circuits, tough and tiny electronic tubes, 
and rigid mounting of components in solid plastic 
blocks. These valuable by-products have conbib
uted heavily to the ability of DOFL's industrial team
mates to design safer, smaller, and better components. 

f FORD INSTRUMENT CO. 
DIVIS IO N OF SPERRY RAND CORPORAT I ON 

31-10 Thamten Avenue, long bland City 1, Now York 
&overly Hiiia, Cal. • Dayton, Chia Clan ef tochnlcian1 at ford lnttr11mont i1 

in1tr11cted an t~hniq11H to be omploy..t 111 
a ... mblln1 equipment for Army Ordnancot 
proj9d. •NOIN••111• ef u11111uol allllftlot caa fld a futvro at FOllO INSTIUMENT CO. Write,., lm.-tloft. 
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- GENERAL-
GOLFING ELECTRONICALLY While testifying at the FCC 's 890mc hearings, Daniel E. 
Noble, a vice president ot Motorola, Inc •• outlined a possibility that would enable 
the duff er to sit back at the clubhouse and watch his pertect score flashed back. 
He said a motorized cart would carry radar, computers and servo-mechanisms so that 
it would be remotely controlled and fo llow the ball about the course. It could cal• 
late the range, direction angle and velocity, complete the shot,and radio the resul 
back to an automatic scoreboard. Mr. Noble was not advocating spectrum space f'or 
this nor does he recommend this for the present. 
TALKING TO THE MOON United States Naval scientists of the Naval Research Laboratory 
in Washington, D. c., have announced that they have succeeded in using the moon as • 
radio relay station for round-trip transmission ot voice messages. This scientific 
breakthrough, regarded as the most significant discovery made by radar, followed 
six years ot experiments. 
NEW ELECTRONIC •sEA HIGHWAYS• The first chains ot the Bendix Decca Navigator system 
installed by the Pacific Division of the Bendix Aviation Corporation on the North 
American continent, have been officially opened in Canada . The system, an American 
invention used tor years in European waters, is a low frequency radio positio.n-find· 
ing device that can be operated either automatically or manually to provide a con
tinuous •map• ot a ship's course and heading. The chains. covering an area of one 
million square miles. will f orm a navigational •key• to some of the most heavily 
traveled waters in the world--by transatlantic lines to private yachts. 
NEW HELICOPTER SERVICE The first emergency shipment to be transported by helicopter 
left the Westinghouse East Pittsburgh plant's new rooftop heliport recently. The 
load was rushed to the Greater Pittsburgh airport tor shipment aboard an airliner. 
The new helicopter service, which includes an eight-passenger vehicle, was inaugu
rated to provide fast emergency replacement parts service to customers. The 
•whirlybirds• can handle freight shipments up to 500 pounds. 
ANALOG COMPUTING CENTER IN BELGIUM Belgian Minister of Foreign Trade, Henri Fayat, 
and c. L. Adamson, Vice President of Electronic Associates Inc., Long Branch, N. J,, 
recently officially opened the U.S. firm's first overseas operation, the European 
Computation Center in Brussels . The Center is equipped with two expanded analog 
computer systems and provides education to engineers in analog computer techniques, 
consultation service and rental time on the Center's machinery. 
HOW TYPHOONS ARE NA.MED In the Pacific ocean, typhoons are identified by girls' 
names, as are their counterparts, the hurricanes. in the Atlantic ocean. Four sets 
of names are used in a continuous fixed sequence, without regard to the calendar 
year or season. The first typhoon in the Pacific during each season is assigned the 
name directly following the last name used during the previous season. When all 84 
names have been used, the list is repeated, starting with •Alice," the first name in 
the first set. 
DISCOVERY OF •HIGHER• SUN ENERGY A 3500 mile per hour Aerobee-Hi research rocket 
launched recently at Holloman Air Development Center, New Mexico, reached a new 120-
mile record height for chemical ejection experiment vehicles. This gave •conclusive 
proot• to officials ot the Air Force Cambridge Research Center's Geophysical Re
search Directorate that there is a reservoir of stored solar energy at much higher 
altitudes than previously believed possible. This discovery indicates the feasi
bility ot developing rockets which will obtain their oYn propulsion energy from the 
stored sunlight around them. 
CONVENTION CALENDAR HIGHLIGHTS 
OCTOBER 24-25-The Fourth Annual Computer Applications Symposium, sponsored by Armour 
Research Foundation, will be held in the Morrison Hotel, Chicago. New computers and 
applications, and advances in automatic coding will be stressed in invited papers, 
panel sessions and discussion. 
OCTOBER 28-30-8 Electronics in the Jet Air Age• will be the theme of the Fourth An
nual East Coast Conference on Aeronautical and Navigational Electronics held by 
the IRE at the Fifth Regiment Armory, Baltimore, Maryland. 
NOVEMBER 11-13-EIA is sponsoring i ts Radio Fall Meeting at the King Edward Hotel in 
Toronto, Canada. 500 top engineers and managers in the entertainment, radio and 
television fields are expected to attend. 
NOVEMBER 11-13-Recognizing the growing importance ot the South in the electronics in· 
dustry, the Third Annual IRE Instrumentation Conference will be held in Atlanta, 
Georgia . The conference theme will be •instrumentation tor Data Handiing.• 
NOVEMBER 13-15-The American Standards Association will sponsor their Eighth National 
Conference on Standards at the St. Francis Hotel in San Francisco, California. 
Eleven sessions are planned, including more than 50 speakers. 
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SPRAGUE COMPONENTS: 

. 
: 

/ 

dew line • sage • pinetree line 

These may never sight the enemy. 

But 1f they do ... and If they fall 

who will prom1so us a second chance? 

Th<:> rellab11tty of every component 

Is crucial. 

T hat's why Sprague Hyrel Capacitors 

are specified In cr1tlcal military 

electronic equipment. 

W rite for Engineering Bullotln 2900 ond 

Spocl flca tlon P V - 100. Spraguo E lectri c Compg.n y , 

287 Marshall St., North Adams, Mass. 

CAPACITORS • RESISTORS • MAGNETIC COMPONENTS • TRANSISTORS INTERFERENCE 

FILTERS • HIGH TEMPERATURE MAGNET WIRE PULSE NETWORKS • PRINTED CIRCUITS 
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ERFA* 
by Ma jor B. W. Filipski, USAF 

Air Command & Staff College 

Maxwell A.F.B., Alabama 

THE ORGANIZATION OF ERFA (EUROPEAN RADIO Fre
quency Agency) , a cooperative venture of the North At
lantic Treaty nations of Europe, was born of necessity 
to pool effectively a vital resource differing greatly from 
earth commodities such as coal or iron. This common 
world resource is radio frequency spectrum which, to the 
non-technical and uninitiated, is as free as air with no 
marketable asseb, but which, in reality, is a critically 
vital resource of all nations. 

Several factors distinguish radio spectrum from previ
ously known types of resources and serve as background 
for discussing ERFA. (1) Various portions of the radio 
spectrum have radically different propagation characteris
tics. A portion effective for night transmission may be 
useless for daytime use; those ideal for the North may 
be worthless for tropical communications. (2 ) In spite 
of the "oneness" of this world resource, each nation has 
sovereign rights to the entire spectrum. (3) Once a 
transmission encroaches upon another nation's use of 
that same frequency, equitable adjustments must be 
made. The sovereign nations belong to the lnternational 
Tele-communications Union (lTU), which establishes 
rules and regulations governing radio frequency alloca
tions and regulation of frequency assignments. ( 4) 
World War 11 presented new problems for the ITU, due 
to progress in telecommunications and electronics to
gether with the expansion of civil and military air ca
pacity. In 1947, the ITU agreed to allocations of ex
clusive bands for aeronautical services. Portions of the 
bands allocated to other services consequently had to be 
compressed. Meanwhile, nations engaged in post-war 
economic resurgence, defense commitments, and future 
expansion planning were dependent upon more radio 
communications and consequently were requiring expan
sion in those very portions already compressed. ( 5) An 
international accounting system became a neces!lity. The 
lTU devised a plan whereby radio assignments conform· 
ing with Radio Regulations would be recorded by the 
International Frequency Registration Board. 

These, then, are the general limitations of the radio 
frequency spectrum and the purpose for the international 
control body, the ITU. 

Two years after the North Atlantic Treaty was si~ed, 
the NA TO nations moved for the creation of a military 
shield. General of the Armies Dwight D. Eisenhower, 
Supreme Allied Commander in Europe CSACEUR). ar-
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1 iH•d in l'.1r1'. J n111111n 1% 1. and crt:11lct1 l'kr Sup1 
Tf1•.11lq1111rtc-r- \llit•1I p,.,,'-'r', Europe ( H PE)_ 
"'•;11Hli11)! C111up. \\TO'" tup pnlic) makin • l>ody. 
11 .. lwd I Ill \ tu ·t·n1• "- \ C:El H in uegotiating for 
111. 111.1:.:iu~ 1.11li11 fr1·11111'111 i1 . . .... 11.\J>E·s are"a n( rap 
.jl,.Jih 1•\11·111), rr .. 111 \ ornll\ ·~ \ ortb c.~ lt) th~ 

'"1•11• i11 I ·'''''"' I 111 !.."'. \\ ithjn tbi!' src::i a~ 12 HM,n~ 
11.ll i .. 11, .. r '\ \ 'l'fl. "'wh 1•wrtii<ing outhotlt m-rr 
1.11li11 '111·11111111. ' II \l'l· . it-1·lf. ht-rrune anotl. r.r cu 
111!! "11.11 i1111 (,,, p11rliu11~ of t lw alread~ O\ .,rc:r 
,,,,., 1111111. 'I hu·. nu \ prtn iilt>1l the 'chicle for 
111111ili11.1ti1111 1d1lt 111111•111il1 tt1 1\ frrqu~ncy c<>nlr()I I .. ~ 
,,f \ \ 1'0 111;.:1•11 ... r '' ilh 11ilw1 intcmtttionnl :ind nah 
111ilitan 111111111a111l• 11 i1hi11 "\ .Fl R' area of ra-1 
l·dil\. 

I· HF\ prq1011·' 01111 111ni11111i11' terhnica1 :trran::l!fl 
fur 1·11n11li11.1ti1111 ,,f rotl in frequt'ncies. ad i,,c .. naU• 
,, h1·11 ,.j, ii ··ir1·11i1 .. 11ul\ 111hi'1 .. 1•h afTert militnr) drc;1111 
a111l rc·1•n1111111•111f, :iltrrnlllt• frequendes h c11 n!-uhln • 
l' •111,,.fjtfa t1 •tl up·ln·tlutt· li .. 1 11i l'UI rt'OI nulio ftci.fU 
n-~i;:111111•11I, 111 \\TO nnlion,. 11r11l Euro~ao i.uililAJ 
commands. . 

The Agency is composed of a Committee and a Ra 
Frequency Bureau. The Committee has military rep 
sentatives from each NATO counlry, one from SHAP 
and a Chairman and Secretar\' in an international ra· 
pacity. The Radio Frequency Bureau is an international 
secretariat composed of radio engineers, translators. t<l· 
gether with security, secretarial and administrative ~r· 
sonnel. Directed by the Chairman, it carries out dtci· 
sions made by the 'committee. 

Ma•ter Radio Frequency Lut 

Vitally necessary to ERF A was the procurement <>f 
radio frequency records from all NATO nations. 5<-hoolt'ti 
in practicality, the smaller nations were reluctant to got 
up this valuable data without safeguards and evidence of 
equitable cooperation. The Chairman's preparation of a 
method of checks and balances acceptable to the entire 
Committee is regarded as one of ERF A's most significant 
accompli~hments. Today, the Master Radio Frequenc1· 
List of ERF A numbers over 150,000 up-to-date entri~
the world's second largest international list. 

In February 1953, a combination of hurricane 'llinrl;; 
(Continued on pose 32) 
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How RCA tracking equipment will escort 

first man-made moon into its orbit 

. en ... nine ... eight ... seven ... 
Sit .. :• 

At the launching site, and for 2,000 
rniles dO\\'n range, RCA men stand by 
U. S. Air Force equipment, listening 
to the countdown. 

ln .sec.'Onds - just 6ve now - their 
!racking data will begin to pour like 
:i ll.1sb Aood into the Central Control 
~rn at the Air Force Missile Center. 

nd the first man-made moon in aU 
hisbtory will be rocketing toward its 
or it in outer space. 

Rocket zyeed4 position~ angle of 
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climb, course, and much. much more 
must all be resolved into one vital 
decision by the men in Central Con
trol: 

Whether and when-to tlie split sec
ond - to trigger a ground command 
that can aim t11e satellite into its orbit 
or, if m!cessary, destroy it. 

The tracking data will come from 
the most ingenious and accurate in-

struments it is now possible to devise. 
From start to finish they have been 
plunned, engineered, installed, main
tained an<l operated by RCA. 

In helping bring man to the thresh
old of The Space Age, RCA helps 
fuliill the promise of untold benefit to 
people the world over - and proves 
ngnin that there is real meaning in the 
slognn-"RCA-Elcctrcmics for Living." 

• 

RADIO CORPORATION OF AMERICA 
" ELECTRONICS FOR LIVING" 
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LIGHTWEIGHT, COMPACT, mobile 
air traffic control towers and commu· 
nications facilities that can be flown 
into disaster areas or forward air 
strips and quickly put into operation 
are now being delivered to the Air 
Force by Craig Systems, Incorpor· 
atecl, Danvers, Massachusetts. The 
over-all system, called Project "Four· 
Wheels," is composed of a series of 
individual self-contained facilities 
and is designed to provide the mili· 
tary with improved tactical and fixed 
air traffic control and base communi· 
cations facilities. This communica· 
tion-air navigation unit is capable of 
performing a squadron's mission in 
the space of a house trailer, with the 
mobility of a field command post. 

The project was sponsored and de
veloped by AACS (Airways and Air 
Communications Service) in Rome 
Air Development Center in conjunc
tion with Craig Systems, Incorpo· 
rated, prime contractor. This require
ment for a mobile communications 
system was recognized by AACS dur
ing support of the Korean operation. 

28 

FOUR WHEELS 
Signal 

Now AACS in Europe has passed an· 
other milestone in its long and color· 
ful history. Project "Four-Wheele'' 
became a reality .. on the European 
Continent and will soon be ready for 
deployment in support of maneuvers, 
exercises or emergencies. 

Mean. /or Mobility 

The. required mobility is obtained 
through the installation of selected 
items of communications and Nav· 
aids equipment in trailer vans which 
can perform the same functions as 
a permanent airport installation with 
the strategic advantage of being 
easily towed or flown by C-119 or 
other cargo aircraft to forward areas 
and quickly put into operation. To 
satisfy the mobility, air lift and shock 
isolation requirements for the amount 
of equipment involved, a special 
lightweight, insulated trailer was de· 
veloped by Craig. 

Features of the van trailer include 
a detachable undercarriage for air· 
craft loading with a four-wheel, 

LEFT • . • mobile control tower which 
perfonn1 tame function aa pennanent 
airport installation. ABOVE . , • one 
atep in loading Van V ~3/M into C-119 
aircraft. RIGHT • • . Interior of con
trol central AM/MRM-12. 

Staff 
Report 

single-axle, coil spring shock abso 
ing suspension system. For eqtJ 
ment reliability, a special inter 
shock isolation frame was deru 
The components of the project 
elude a control tower, radio beaci 
radio transmitting and recei1' 
equipment, a communications cen 
and power units. Considerable 1 
man engineering was designed i1 
the individual facilities to pro'1 
for the most efficient layout of ro 
ponents and reduce operator farigi 
These facilities are capable of bei 
operational in one hour from defo·e 
to a forward base by a crew of lo 
men. 

Component CharacleriltitJ 

One important feature of the un 
is the self-contained combination 1 

conditioner, heater, and debumidifi 
which has a collective protector 
remove atomic, biological and che11 
cal contamination from the air. 

All of the units, measuring 13 fe 
long, eight feet wide and seven le 
high, are so designed that ther CA 
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1 used independel\t\y \n any coro
nation so as to provide either com
ete airport facilit ies or any part 
at may he required. 
Air Traffic Control Central, desig· 

1ted the AN/MRN-12, is a prefabri· 
:ted control tower consisting of a 
in with a retractable tinted glass 
Jme. The observation dome is fitted 
ith special glass panels to prevent 
•gging and icing to give the oper· 
or 360-degree visibility. The AN/ 
IRN-12 provides three Very High 
requency (VHF) receive-transmit 
1annels, three Ultra High Frequency 
'.1HF) receive-transmit channels, one 
igh Frequency (HF) receive chan· 
!L one Low Frequency (LF) re
:ive channel, visual signaling equip· 
1ent, wind and altimeter equipment 
nd two operation positions with 
:rminal equipment for telephone 
nd local wire communications. 

At the operator's finger tips is a 
onsole with instruments to give him 
adio communications with aircraft 
a\ting off and landing, as well as 
11th base operational facilities. A 
econd position holds approach con
rol equipment and the CGA oper-
1\or, when off the air, can act as 
iwitchboard operator for incoming 
:alls. 

Other equipment includes a low 
trequency radio beacon designed for 
~ntinuous operation from a mobile 
~ite. It provides speech amplifiers 
for heacon operation and voice trans
mission. A radio transmitting set is 
designed t o complement the receiving 
sets which together support the Cen
~al Office-Teletypewriter, by provid
Inl( medium range, point-to-point and 
ground to air communications. 

SoUTce of Ener1y 
Power for all of this equipment is 

provided by lOKW generators mount· 
ed on two-wheel, 11/z ton trailer chas· 
sis of a new design. Each piece of 
mobile equipment uses two gener
ators, one for primary power and the 
other as stand-by. 

The Four-Wheels equipment now 
provides the military with communi
cations and navigation facilities in 
completely packaged form that is 
readily adaptable for lengthy storage 
or for prepositioning at air bases 
and capable of rapid activation with· 
o.ut further requirements for addi
tional components or equipment. The 
arrival of Four-Wheels equipment in 
Europe, enables the AACS to fully 
support USAF and NATO Air Forces 
in any location and on extremely 
short notice. ------
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Leading Worldwide Supplier ol 
Parabolic Antenna Systems 
for Communication Services 

There's much to be gained by us
ing a Prodelin Parabolic Antenna 
... whether your application 
is for line-of-sight, point-to-point 
microwave communication, or for 
over-the-horizon tropospheric 
sea tter service for long dis
tance communications. 

Early pioneerinir 
exp~r1crl\'\' niak1::c 

P r u d e I 1 n t h 1• 

leutlc.r th~l \!.\'· 

cryhul.ly IOf\k!\ 
u-p lo for 
qu~lity. 

Prodelin manufactures field 
proved parabolic reflectors with 
associated feeds providing the 
most complete antenna line in 
2, 4, 6, 8, 10, 14, 18, and 28 foot 
diameters for every type of com
munication requirement. 

If there is not a stock Prodelin 
antenna to suit your specific 
nc•1:&,,, PNd~Jln \\ill design one 
(Ur y DU. J 0 .\I, l IV e Ser Vi Ce 
t!m1ughout the world a re rugged 
f11•tltft'fin 1 lunnn\1m nwsh anten
nu th:it with tt\nrJ 150 mph 
w1mlluad11 eulh ked .. . econom
ical ~pun aluminum rdlectors for 
~irnllur ~tt-\'lces ... and the new 

f~~IUii~i;i~-.:::::::::Jiillll r-cticm. lill« d pl11~li1:. t'('flectors ... di d~umerl for low cost, long 
dl:-.lnm:•· l 1·t1n~JlC'lth1linn by land, 
at.>a. ur 11ir. Remcml1cr, ti Prodelin 

28 It 
Troposplletic 

Scatter Antenna 

28 ft. 11n1enna 
knocked down for 

air frelglll illipmcnt 

JYHtr, 6,.{~~et complete 
technfcaf Information on Prodel ln 
P1rebollc Antenn.a SY$1tms lncludln1 
1ssocl1t1d transmission llnes ind 
other RF nelwork devices 111 terml· 
nat1n1 with Industry's l1test RETMA 
st1nd1nl flttlnas. 

twlet111n. C'flllb> le11s than any other 
part ,,r your 6r~t., 1ll ... and with 
lamrr antenna,,, you c11n achieve 
g1·1'1\tl!r g-nfn!l 1Lt lt>wer mainten
nnt'c l'O,.l.b ! 
~ o \\ onder everybucly looks up 

trJ Prodt'lir1 . • . H'11 head-and
t-h\)uldcrs ab1wt' lht t n1wd. 

Dept. S, ~ .. rwen Avenue, Kearny, N. J. 
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We build electronic "BRAINS" for guided missiles 

A missile's accuracy in reaching its target 
depends upon the reliability of precision 
electronic controls. 

From the very beginning, scientists and 
en{?incers of the International Telephone and 
Teleirraph Corporation have been at work on 
guided missile systems, applying world-wide 
experience and a score of special skills. 

FEDERAL TELECOMMUNICATION WBORATO· 
RIES and FARNSWORTH ELECTRONICS COMPANY, 
both divisions of ITaT, are deeply engaged in 
research, development, and manufacture of 
missile guidance and precision remote control 

systems .•. contributing to the conception and 
operation of such missiles as the Terrier, Talo~. 
Sparrow, Meteor, Rascal, and Bomarc. 

Missile guidance is one more field in whic-h 
the creative engineering and the 
integrated facilities of ITa:T are 
developing new concepts in elec
tronics and telecommunication~. 

INTONATIONAL TIJ.IPHONI AND RUGltAPH CORPORATION, 67 lroad Street, New Tortt 4, N. y, 
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LESSONS FROM SIGNAL CORPS HISTORY 
a book review 

by Dr. George P. Bush, Emeritus Professor, American UniHrslty 

MANY READERS WILL RECALL that 
he .6.rst volume of the official history 
1£ the Signal Corps in World War 
I, The Emergency, by Dulany Ter
·ett, was concerned with events which 
ranspired between the world wars, 
~oncluding on the theme of Pearl Har· 
bor. This second volwne, The Test, 
oegins with Pearl Harbor and is con. 
!erned with the dramatic events of 
the next eighteen months. The third 
volume, now in preparation, will con
clude the story. This history is one 
in the series entitled U nil.ed Stales 
Anny In. World War II, a series 
which is under the general editorial 
supervision of the Office of the Chief 
of Military History, Department of 
tne Army. 

Comprehensiveness is a relative 
matter. One may take a comprehen· 
sive look at Signal Corps training ac· 
tivities or at any of the other many 
facets of Signal Corps activity. Or, 
one may look beyond to take a com· 
prehensive view of the total Sipial 
Corps effort. Or looking still fur. 
ther, one may see the technical serv
ices in their several relationships. 
Thus it is with the present volume 
that we are able to get a clet1r and 
comprehensive picture of what the 
Simal Corps did during a particular 
critical period. Moreover, it gives 
us many of the overtones and innu
endos which are all a part of the 
life of both men and organizations. 
One reads The Tell as though there 
\vere unfolding before him for the 
first time the rea.soru which underlav 
so many of the intricate activities of 
this involved period of eighteen 
months of World War II, when so 
much was at stake. 

With J' alue /rulgrruml• 

The four authors deserve great 
credit for the skill manifested in their 
endeavors to portray interestingly 
and factually the events of the pe1iod 
~nd to bring out their meanin~ and 
importance. The authors are George 
Raynor Thompson, Dixie R. Harris, 
Pauline M. Oakes and Dulany Ter
rett. Their source material was volu-
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minous and much of it expressed in 
language that was official and highly 
technical. This reviewer is part\cu· 
larly pleased with the candid expres
sion of value judgments so soon 
after the events which gave rise to 
them. 

Examining the book more speciti· 
cally, one notes that it is chronological 
in treatment. Jn fact, each of the 
sixteen chapters covers both a topic 
and a stated time period. Three prin
cipal topics are covered: research 
and development, training and sup
ply, together with their many interre
lationships being woven in and out 
of the several chapters. In addition, 
there is a chapter on Alaska commu
nications, one on photographic activi· 
ties, one on global communications 
and two on the North African field 
situation. 

The authors have cleverly brought 
out the drama which lay behind cer
tain factual reports. Beginning with 
the first chapter, even the first sen 
tence, one sees the drama of Pearl 
Harbor in its earliest stages. From 
those first words, "At four o'clock on 
the morning of 7 December 1941, 
... " and on through the book to the 
last chapter which depicts an organi
zational crisis, there is drama for 
those who either read it straight or 
those who read between the lines. 
This history is alive. Here is de· 
picted a relatively small technical 
service, charged with very important 
responsibilities to the whole army, 
starved over the years for the funds 
with which to do an adequate job, 
suddenly burgeoning outward and up
ward like a small A-bomb blasL The 
statistics scarcely tell the story prop· 
erly. During these critical eighteen 
months, the officers increased from 
3,000 to 27,000 while the enlisted 
men went from 48,000 to 287.000. 
At the same time, other Signal Corps 
activities were growing at an equal 
tempo. During June 1942, the Sig
nal Corps "was accepting every two 
weeks as much sipial equipment as 
the amount procured durin~ the en· 
tire course of World War I." It is 

difficult to realize that such a tempo 
was reached only seven months after 
Pearl Harbor. 

Reserach and development activi. 
ties were vital to the improvement of 
signal comunications. Signal Corps 
engineers brought forth a constant 
stream of better radio, radar, tele
phonic, telegraphic, photo and other 
tethnical equipment to meet the 
Army's world-wide needs. In partic
ular, frequency-modulated (FM) 
radio sets were refined and mounted 
in the tanks to give Armor better 
communications and a revitalized 
role of action. Airborne radar flour· 
ished in this period and was particu
larly useful in air-to-surface vessel 
use. Gun-laying radar (the SCR-584) 
was another 1942 achievement of 
great usefulness to troops. In the 
telephonic area, wires and cables 
were improved along with circuit and 
terminal equipment. 

LeHon in Admin&tration 
The dual responsibility of the Sig. 

nal Co~s is brought out in various 
ways. Not only is it a supply and 
technical service, but it is also a 
combat arm, training and furnishing 
troops. Jn this respect, it resembles 
the Corps of Engineers. This duality 
of function increases the contacts 
with higher command and thus causes 
liaison to be more difficult. The Chief 
Signal Officer's "public relations" 
thus became very important to him 
and required great skill in satisfying 
the demands made by many superi· 
ors. For example, General Somer
vell, the Chief of Army Service 
Forces, took over in March 1943 the 
seven suoply services (including the 
Signal Corps) and a year later an
nounced that henceforth they would 
be known as the technical services. 
The contacts between General Olm
stead and General Somervell were 
never harmonious and deteriorated 
rapidly in early 1943. By June 1943, 
General Olmstead had retired. A 
careful reading of this episode as 
recorded in Chapter XVI can he a 
potent lesson in administration, par-
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Si~nal Cor,,. (Cont,) 

ticularly as related to such principles 
as organizational structure, delega
tion of authority and responsibility, 
unity of command, and, particularly, 
a continuous reconsideration of all 
matters pertaining to the organiza
tion as a part of regular operations. 

A \'ery significant sentence appears 
on page 23: "But M Day had re
mained unidentified, and the events 
of war now differed from the plans." 
So it always is from war to war. The 
best laid plans fail to match the new 
situation. The answer lies not in 
foregoing the planning function, but 
rather in improving iL And improve
ment can be. made, in part at le11st, 
by a careful evaluation of the book 
which is under review and others like 
iL The Test abounds with the leMons 

ERF .4 (Continued from pa•e 26) 

of Signal Corps histor y. Many of 
these lessons were caused either by 
ignorance of certain basic principles 
or by forgetfulness or complacency. 
It is here that history can be a con
stant reminder-not that history will 
repeat itself, but that basic princi
ples tend to endure. An analogy is 
found in the case of the Report of 
the Chief Signal Officer (1919), a 
54.7-page document published about 
one year subsequent to the armistice 
of World War I. This report was, in 
eHect, the Signal Corps "history" of 
World War I. Such as it was, this 
document served in a variety of ways 
to point constantly to the truism that 
"The Past is Prologue.' ' 

It is in this respect that those pres
ently in the Signal Corps are in debt 
to the authors of The Tesl. No one 

knows how timely the publishing 
such a history may be. Here i~ 
book of great potential usefuln~s 
well as of readable current intere 

Copies of The Signal Corps: 
The Test (1957) and of TM 
Signal Corps: The Emerte~ 
(1956) may be ordered hy 
members of AFCEA at a spe
cial price of $4.05 and $3.15. 
respectively, through the Book 
Service, AFCEA, 1624 Eye SL. 
N.W., Washington, D . C., or di· 
rectly from the Superintendent 
of Documents, U.S. Government 
Printing Office, W asbington. 
D. C., at $4.50 and S3.50, re
spectively. 

and full moon tides smashed the dikes of Holland. With 
waves tearing 40 miles inland, an old enemy was cloak
ing one sixth of the nation with disaster. NATO military 
forces were dispatched for assistance and immediately, 
ERF A was requested to furnish necessary radio fre
quencies for the required communications. Acting under 
agreed plans, ERF-A selected frequencies from the List 
which provided the most effective channels of communi
cation. Prior users were notified and ceased their opera· 
tions in favor of those required in Holland. Isolated areas 
were soon connected by radio communications links so 
that rescue and rehabilitation work proceeded with great 
speed. Thus, ERF A provided another proof of NATO's 
cooperative capability for a non·military purpose. 

recognition by naval, land and air forces as a \'alua1 
new portion of the spectrum. Necessarily. the problr1 
of UHF allocations and assignments also de\·oh-ed 
ERF A. After the forming of a VHF / UHF Pane~ lill 
location plan was eventually drawn up for dividing 1 
UHF band between the three services. But even rnc 
outstanding was the agreement to permit ER FA 's Rae 
Frequency Bureau to act as the central control for i 

ordinating, recording and recommending common en 
neering criteria in the UHF band for 15 nations. 

In the success of a cooperative venture, leadership 
often taken for granted. The Committee's accompli; 
ments we.re the result of combining 15 competent. in• 
vidualistic and nationally proud representath·es whc 
subordination to a common purpose and technical co. 
petence enabled them to stimulate cooperative reacti1 
in the Agency to fit the international situation. By June 1953, this Agency of NATO was gaining 

strenu;th, flexibility and striking mobility. New responsi
bilities were handed to its competent Chairman and rep· 
resentatives. Almost on the heels of the transfer to ERF A 
of the problems involved in Very High Frequency (VHF) 
assignments, another allied problem was demanding at
tention. Ultra High Frequency (UHF) was gaining 

Without doubt, ERF A has contributed to the cohefr 
strength of NATO. Cooperative control of the racf 
spectrum became a supplement to sovereign contt 
within NATO. An example of etiective management aJ 

provisioning, ERF A is tangible evidence of obtainab 
success in international cooperation. - - - - - -

AFCEA 19SB CONVENTION 
Washington, D. C. Sheraton Park Hotel June 4, 5 and 6 

(Wednesday, Thursday & Friday) 

Programs & Exhibits All At The Sheraton Park 

SeHiom: Top Level from lndwtry & Go11ernmen.t 

Objective: Bigge•t Communicatiom & Electroniu Show Held in Waihington 

Tours Luncheons Reception Banquet Top Flight Speake,. 
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AFCEA Group Members 
Communication1-Electron ic1-Photo1raphy 

Id Hlow 01e tlte lirms wlto are group mem6ers ol tlte A.rmtld forces Communication• and Electronic• Auociotion. 8y tlte11 
tltenltip tltey indlcote tltei1 readineu for tlteir altare in industry'• part in notional tecurity. fpclt llrm nominatH , • ..,.,.1 ol 
!er employees 01 official• lor individual mem6ersltip in AFCEA, tltus lorming a group of tlte ltigltest trained m•m in tit• elec:
'ICI and photogropltic fields, aYaila61e for abice and auiJfonce to tlte armed senice• on re1ean:lt, deYelopment, monu#actur-

\dmiral Corp. 
llreraft Radio Corp. 
\Wed Control Co., Inc. 
\Uied R.dio Corp. 
lmerieaa Cable &: Radio Corp. 
lmericaa Electironlc Laboratortet, Inc. 
lmerieaa lnathute of Electrical 

Enstaeen 
lmerieaa Machine ct Foundry Co. 
lmeriean Radio Relay Leape 
Americmn Telephone cl Tele .... ph Co. 
American Telephone cl Telq:raph Co., 

Lons Unes Dept. 
Ampex Corp. 
Amphenol Electronics Corp. 
Anaconda Wire & Cable Co. 
A. R. F. Prodacta, Inc. 
Arnold Eosineerins Co. 
Adu Preelalo11 Producta C:O. 
Aatomatlc Electric Co. 
Automatic Electric Salee Corp. 
Automatic Telephone ct Electric Co., 

Ltd. 
Aotonetlcs, Division ol North American 

Aviation, Inc. 
Buker ct Wllliam10n, Inc. 
Barry Controla, Inc. 
Bell • Goa.en Co. 
Bell Telephone Company of Pa. 
Bell Telephone Laboratorte., Inc. 
Bendix Radio Dhillon, BendJx Avla· 

lion Co'"!!• 
Blackblll'D Electronic Corp. 
Billey Electric Co. 
Bomac I.bontorle11, Jnc. 
Britbh Thomeon-Hoanon Co., Ltd. 
Bruno-New York lndmtriea Corp. 
Barroqlu Corp. 
Califonlia Water & Telephone Co. 
Cambriqe ThermJonle Corp. 
Capitol Radio Eqineerins lmdtate, 

Inc. 
~roUna Telephone ct Telqraph Co. 
....,ntn.J Tcdmlcal lmtlrate 
Clseaapeake ct Potomac Tel. Co. 
Onclnnad ct Suburban BeU TcL Co. 
Colline Radio C:O. 
Columbia Broadca1tlns System, Inc. 
Compagnle Fnncalle ThollllOn· 

Ho1Uton 
Contraveia Tta11ana 
Con~lr, Dlvbloa of General Dynamlca 

Corp. 
Cook Eledric Co. 
Copperweld Steel Co. 
Col'JlelJ.Da.bWer Electrie Corp. 
Cr.ig S1•tem1, Inc. 
Crosley DMdon·Aveo Mt •. Corp. 
Dana, P. A., Inc. 
De.lpera for lndu1try, Inc. 
DeVry Technlcal lnstitate 
Diamond State Telephone Co. 
Dictaphone C:Orp. 
DuKane Corp. 
l>uME oat, Allen B., l.bol'lltoriet, lne. 

attman Kodak Co. 
Eleetronlc A.11odate1, Inc. 
:leetronic Communications, Inc. 
F11hi M.etafformcl'll Co..P. 
rdtthUd Camera & Jn1tnunent Corp. 
•l'llaworth Electronlca Co. 

Ftderal Teleeommunlcation 
l.abora torlet 

Federal Telecommanic111ion Labora· 
tories, Divboion of We!!t Coaet Lab1. 
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ing, procurement, and operation. 

Federal Telephone & Radio Co. 
General Aniline cl Film Corp. 
General Cable Corp. 
General Com.ma.nicationa Co. 
General Electric Co. 
General Telephone Corp. 
Gilfillan Broa., Co. 
Globe Wlrelcaa, Ltd. 
Gray Manufacturin1 Co. 
Ballamore EJectronic1 Co. 
Baller, Raymond and Brown, hie. 
Hallicnften Co., The 
Balold Co. 
Hu:cltine Electronic:s Division, 

Haseltine Corp. 
Heinemann Electric Co. 
HeM1llee Motor Corp. 
Bltemp Wlrea, Inc. 
Bol'man Laboratorie1, Inc. 
Hosan Laboratorica, Inc. 
Hoover EJectronlca Co. 
Hopkin• Ensineerina Co. 
Hnahe1 AIMraft Co. 
Hycon Eastern, lac. 
Illlno&. Bell Telephone Co. 
ladiana Bell Telephone Co. 
Indiana Steel ct Wire Co. 
J11,1dtate of Radio Enaineen 
fnteraatlonal B11sineu Machine. 
lntematlonaJ Rcal1tance Co. 
lntematlonal Telephone ct Telesnph 

Corp. 
Jacob.ea ManaCactariD1 Co. 
fan1kr & Baller, Inc. 
K.elloq Switchboard ct Supply Co. 
Kin Tel 
IOeiniaclunldt Labotatorle11, Inc. 
Kolled KoJ"Cb, Inc. 
Lar1sdaJe Tnbe Co., Dlvie.ioa of Philco 

Corp. 
Leleh Salee Corp. 
Lenkurt Eltttric Co. 
Lewyt Manufacturins Corp. 
LlbraHopc, Inc. 
Loral Eleet.ronlcs Corp. 
Machlelt Laboratorie1, Int'. 
Mairnavox C:O. 
Mallon'. P. R •• ct Co., Inc. 
Materiel Telepboniqae Co. 
Micblcan Bell Telephone Co. 
Montsomell'Y Co., The 
Motorola, Inc. 
Mountain State1 Telephone ct Tele-

snph Co. 
MaJJard Ltd. 
Muter Co. 
Mycalex Corporadon of America 
NatJonal Co., Inc. 
Nel10n Technical Enterprlsee 
Nems-Clarke. Inc. 
New England Tel. ct Tel. Co. 
New Jereey Bell Telephone Co. 
New York Telephone Co. 
North Electric Co. 
Nortbwe11ern Bell Telephone Co. 
Oak Manafacturln1 Co. 
Ohio Bell Telephone Co. 
O'Keefe ct Merritt Co. 
Otis Elevator Co., Electronic Division 
Paclfie Mercury Televialon Mftr. Corp. 
PacUlc Telephone ct TeleJ1'aph Co. 
Packard-Bell Co. 
Pase Commanlcatiom Enaineen, Inc. 

Phell>• Dodse Copper Producb Corp. 
Philco Corp. 
Pbotosnpbic Society of America 
Pleseey Co,. Ltd. 
ProdeUn Inc. 
Produclion Research Corp. 
Radlart Corp. 
Radio Condemer Co. 
Radio Corporation of America 
Radio Corporation of America, 

Defenee. Electronic Prod1acta 
RCA Great Britain, Ltd. 
Radio Ensineerin1 Laboratories, Jae. 
Ramo·Wooldridse Corp. 
Raytheon Manufactwins Co. 
Red Bank Dhi1ion, 

Bendix Avfatlon Corp. 
Reeve11 lnalnlment Corp. 
Remln1ton Band, Divlalon of Sperry 

Rand Corp. 
Kemler Co., Ltd. 
Rocke International Corp. 
Saxonbartr Ccramlca 
Soelety of Motion Picture ct Tele'rialoa 

Ensineen 
Sonotone Corp. 
SoandScriber Corp. 
Southern BeU Telephone cl TcleJ1'apb 

Co. 
Southern New England Telephone Co. 
Southwntern BeU Telephone Co. 
Speny G:rroscope Co., Division of 

Sperry Rand Corp. 
Sprape Electric Co. 
Stackpole Carbon Co. 
Standard Telephone ct Cablee, Ltd. 
Stanford Reacarch In1titule 
SteJma, Inc. 
Stewart·War:ner Corp. 
Strombers-C.rleon Co., Dlvialoa of 

General Dyna.tnica Corp. 
Surprenant Mfs. Co, 
~lvaala Eleetric Producta, Inc. 
Technical Materiel Corp., The 
Tele-Dynamies, Inc. 
TeJepbonJcs Corp. 
Teletype Corp. 
Ten1ollte Insulated Wire Co., Inc. 
Tcltll1 lnatramenu, Inc. 
Tlme1 Faeslm;1e Corp. 
T.M.C. (Canada) Ltd. 
Tnid Electronice Corp. 
Tran1ltron Electronic Corp. 
Triad Tran1Cormer Corp. 
Tans-Sol Electric, Inc. 
Union Carbide Corp. 
United Telephone Co. 
United Tran11Conner Co. 
Waterman Products Co., lnc. 
W ebeter-Cbic:aso Corp., Govenuaent 

Division 
W eel Coast Telephone Co. 
Western Electric Co., lnc:. 
Weetern Union Telell1'aph Co. 
Weetlngho111e Electric Corp. 
We1ton Electrical Jn1trament Corp. 
Wheelock Slsnah, Inc. 
Wlcke1 Ensineerins ct Con.traction Co. 
Wilcox Electric: Co., Inc. 
Willard Storase Batterr Div., 

Electric Storace Battery Co. 
Wlsc:oneln Telephone Co. 
Wolleneak Optiw Co. 
Zenith Radio Corp. 



Large Scale Computers Speed Engineering and Astro-Navigationa 

Data Processing For Coming Interplanetary Travel! 
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Philco Transac• 
S-2000 Computer 

Here is the world 's first all-transis
tor, large-scale integrated data 
processing computer. Years ahead 
in design and performance, it's 
anorher outstanding achievement 
of Philco research and engineering. 

•"TRANSAC" 
Tr!Nk,.,,,. of Phil" u rpor111i1" 

/tr Trt111JiJ1or A1111m111ir (A•~•ltr 

Man's conquest of outer space is no 
longer an impossible dream. Data gained 
from this year's euth satellite experi
ments will be used to further man's 
penetration of the trackless universe. 

Toward this end, the U. S. Govern
ment, Armed Services, Industry and In
ternational Science are joining forces for 
research and experimentation. 

Modern large scale Integrated Data 
Processing Systems are invaluable in 
compiling, coordinating 11.nd analyzing 
the huge volumes of significant data 
being collected. Only through these giant 

electronic "brains" can the compkx t1 

culations involved in che design. engi 

neering, launching and navigation ° 
space ships be accomplished with necl! 
sary speed and accuracy. 

Tomorrow's interplanmry spaet>hi? 
are but one example of the huge ~o 
processing projects which will u~ 
amazing digital computers 10 cut eng 
neering manhours to a fracrioo. 

Fulfilling the nation's need forf~ 
more reliable and compaet ~ge-~ 
data processing systems, Philco is f'11 

co present TR.ANSAC S-2000. 

At Philro, carttr opport1111itit1 art 1111/imittd i11 romp,,ttr, tkmowir 
and muhanifal tngi11ttring. Loo' a/Jtad • •. and JO"' II choost Phil<». 

PHILCO~ Government & Industrial DivisiOll 
Philadelphia 44, Pennsyfvonio 
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AFCIA CHAPl ERS-Hational DiredOT of Clnpte,s: Maj. Cen. A/yin L. Pacltynslci, USAF 
RECIONAL VICE PRESIDENTS 

Henry R. Bang, N. Y. Tel. Co., 140 West St., New Yorl, N. Y. New England States, N- York, New Jersey. 
George C. Ruehl, Jr., 2118 St. Paul St .. Baltimore, Md. 0.1-are, District ol Columbia, ICentudy, Maryland, Oldo, 
Pennsylvania, Wert Vi'fllnio and Virginia. 
Ralph S. Gr~st, 1091 McLynn Ave., N.E., Atlante, Ge. Soutlleartern States along Atlantic and Gull toorts-lrom 
Hort#t Corollna to Loui1i11na int:luding Tenneuee. 
Col. George L Richen, 244 Stenford Drive, Sen Antonio, Tex. New Mexico, Tea:a1, Oklahoma, All:ansa1. 

John R. Howlend, Dage Televi&ion Div., Thomp&on Prod11ch, Inc., W. lOth St., Michigan City, Ind. Mlcliigan, Indiana, 
Illinois, Wisconsin, Minnesota, Iowa, Mi.-ri, KanS4l1, Nebraska, Nortlt Dol:ofa, Soutli Dolcota, Wyoming, 
Colorado. 

F: Ray E. Mey•"• 717 A11denon Wey, San Gabriel, Calif. Arizona, Utali , Nevada, California, Idaho, Orevon, Mon· 
tono and Wasliington. 

CHAPTERS : PRESIDENTS ANO SECRETARJES 
Pres. - Arthur M11dgott, Fort 

H1o1ech1o1ca. Sec.-Lt. Col. Clarence O. 
Coburn, P.O. Boll 2813, Fort Huec:huc:t. 

KOREAH: Pres.-Col. Walter E. Lotz, SigC, ROCKY MOUNTAIN: p,.1.-Byron E. Tlte· 
8tft Army, APO 301 , S. F. Sec.-Wendell dy, Mount.in State& Tel. Co., 17 N. Weber, 
8. Cume11, Hq1. KMAG, 8202d AU, APO Coloredo Springs, Colo. Soc.-Cept. 

TL~T A: Pres. - Lt. Col. Doneld L 102, S. F. Francis D. Toppin, USAF Hq. ADC, Ent 
· Ad1ms, Hqs. Third Army, Fort Mc:Ph1"011, LEXINGTON: Pr11.-Lt. Col. R. H. Vind· 
Ge. Sec.- A. M. Wilson; Souther" Bell ing, Lexingto11 Sig11al Depot, Lexington, 
T&T Co., 51 Ivy Street, N.E. Ky. Sec.-Harold V. Medden, Lexingto" 
GUST A-FORT GORDON: Pres. - Col. Signe I Depot. 

Bradon E. Small, 9600 TU SigTrngCmd, LONDON: Prts.--Lt. Col. John T. Tyler, 
Fort Gordon. Sec:.-Lt. Col. Willi•m 0 . H Th d F APO 25 N Y S 
Bea1ley, Hqs. TSESS, Fort Gordo11. q. it A ' I ' ·d · ec:.-

Cept. H. W. Gipple, Hq. Thir AF, APO 
LTIMORE: Pr111..-H1nry B. Ytrbrough, 125, N. Y. 

Bendix Radio, E. Joppa Rd., Towson, Md. LOUISIAHA: Pre&.-Ch.,i11 PH"on, Jr., 
S.c.,.....Trevor H. Clerk, W•stinghouse Elie:· Southern Bell Tel. & Tel. Co., 520 Beronn1 
trie Corp., Air Arm Div., Frle11dship lnt'I. St., New Ori""'· Sec.- A. Brue• Hty, 
Airport. Southern Bell Tel. & Tel. Co., 520 bronne 

TOH: Pres. - Col. Murrty D. H1rris, St., New Ori""'· 
!'MST, Northeutern University, Bosto11. 
Stc..-Louis J . Dunh•m, Jr., Frtnk!ift Tech- NA.GOY A: Pres.-Col. Steve J. Gedler, 
nic:al lnmtvte, 41 krkel1y St .• Boston, Hq. 5th AF, APO 710, S. F. Sec.-H. R. 
Meu. Heqgon, Box 707, Hq. 5th AF, APO 710, 

I CEHTRAL ILORIDA: Pre1.-Willard L S. F. 
l Moor, 3002 Fail' Oab, Tamp•. s.c.- NEW YORK: Pres. - Benjamin H. Oliver, 

RusHll R. Rtndell 22 G1rden Orin, Apt. AT&T Co., 195 Bro1dw1y, Ntw Yor~ N. Y. 
7 McDill AFB. • Sec:.-Lt. Col. David Talley, Fed. Ttl. & 

I 
CHiCAGO: Pre1.--Henry J. Mc:Dor11ld, Ktl· Redlo Corp., 100 Ki11g1l1nd Rd., Clifton, 

logg Switchbotrd & Supply Co., 6650 S. N. J. 
Cicero Ave., Chic:ego 38. Sec:..-Jemes F. HEW YORK UNIVERSITY: Pru-Robert 
W.ido11, SigC Supply Agency; 615 W . A. Fisch, 2386 Devid1on Ave., New York 
Vtn Burtn St. 68, N. Y. S1e.-Sh1ldon Brown, 587 Bed 

DAYTOH-WlllGHT: Pm.-Col. S. A. St., New York 55, N. Y • 
M11ndell, ARDC, Wright-Pett1"on AFB, HORTH CAROLINA: Pres.-Lt. Col. Cug· 
Ohio. Sec:.-J1ck G. Ande"on, Hoffman gie E. Ky111r, Post SigO, Fort Br19q. Sec:. 
Lebor.toriH, Inc., 2600 Far Hills Bldg., -Col. H1111ry J. Hort, ht Log. Comd., 
01yton. Fort Bragg. 

DECATUR: Pres.-M1t. Robert M. Bums, NORTH TEXAS: Pres.-H. J. Wissemenn, 
402 E. Prtirie, Oec:etur, Ill. Sec:.-Allen Tea& Instruments, 6000 Lemmon Ave., 
"D. Crist, Decatur Sign1l Dtpot, Dec .. ur, D•llas. Sec.-John W. Wifl11m1, 4913 

FORT MONMOUTH: Pres.-H1IM1y F. Codr•ll Ave,, Fort Worth. 
Hubberd, USAESA, Fort Monmouth, .N. J. HORTHEJ.STERN UNIVERSITY: 360 
S.e.-Harry C. Ron, Bor 249, H1ll1!de H f t A B 5 M D' 
Rd Atl t' HI hi d N J Ull '"g on ve.. ostor1 I • "'· iv. 

·• en 1c g 111 s, · • A: Pros.-Wilfred J. Picard: S.c.-Thomes 
FltAHKIURT: Pre1. - George A. Speu, R. King, Jr. Div. B~ Pres.-Neal W. At. 

&gr. Soc., FSA, APO 757, New YorL S•c:. Hn1011; Sec:.-Jaso11 Brooa. 
-Lt. HalTY A. Chtlekitn, 77n Svc. Co., HOltTHWEST ILOIUDA: Pros. - Col. R. 
APO 757, New YorL B. H. Roc:brell, Hq. APGC, Eglin AFB. 

GULF COAST: Pres. - Anc:il Z. A"e11 .. 11, Sec.-Cept. Edmu11d G. Forber, Hq. 
1350 !'ark Co11rt So., Bilo•i, Miu. Sec.- APGC, DCS/M.ME, Eglin AFB 
Joseph A. O'Connell, Souther11 Bell T&T ORAHGE· p 1 F d A c II R d' 
C G If rt M'u · r •·- re · u me"· • ••· 

o., u po • 1 
• tio11, l11c: ., 501 CommonwHltft Ave., Or-

GltU.TElt DETltOIT: Pres.-Col. Jemes I. ltndo, Flt. Sec:.-M1j. Don1ld E. Dobbins 
Vender+ioof, Hq 30th Air Div., EADF, Orl111do AFB, Flt. ' 

tDC...'..J Wl~owS R;n A~~th:• Mic~. II T 1 PAPI'· Pres.-Br. Gen. Frink W. Moorm1n, 
j,c: So ·

30
; M~"j,. ic: ~g•n 8 

• •· U. S. Army Attech1 Fra11ce, APO 230 
P one .. ic: ig•n YI. N.Y. Sec,-Lt. Col. R11nell A. Duke, Offic~ 

HA.WJJI: Pres.-Col. W1y11e L. O'Hern, of U.S. Army Atteche, APO 230, N. Y. 
Hq. PACAF, ~PO 953, S. F. Sec.-CWO PHILADELPHIA: Pm.-Willitm F. Powell, 
Joseph 8. Milligan, Hq. 18 IOth AACS Jr., Bell Telephon• Co., 1835 Arch St. 
Group, APO 9 15, S. F. Sec.-Robert G. Swi~, Diamond State 

ICAHSAS CITY: Pres.- Lt. Col. G. D. Telepho11e Co., 121 N. Broed St. 
M"ern, USAF (Ret.). 6211 W. 55th St., PHILIPPINE: Pres.-Col. Orville Laird, 
Miuio11, Kins. Soe.-Mnwell H. Tyrr11l, Hq. Thirteerith AF, APO 74, S. F. Sec.-
Soi1thwe,1!trn Bell Tel. Co., 6500 Troo&t, Robert C. Young, Radio Electronic Hqs., 
K1n1u City, Mo. Inc .. P.O. Box 1400, M111il• . 

ICEFLAVIK: Pr11.-M1j. John D. Lynch, PITTS.URGH: Pros. - George H. Ader· 
1971st AACS Sqdn., APO 81 , New York. hold, S.xonburg Ceremies Co., Sno11. 
See.-T/Sgt. Do11ald P. Hall, 1971st AACS b11rg, Pa. Sec:.-H. W. Shepud, Jr., ~86 
Sqdn., APO 81, New Yorl Arden Road. 
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AFB, Colo. 

ROME: Pres.-Mej. Williem B. Bodine, Ar· 
my S.c:. MAAG, APO 794, N. Y. Sec.
John E. Cot1ru110, MAAG Army, APO 
794, N. Y. 

ROME-UTICA: Pres.-Allan A. Kun111, Lee 
Center, N. Y. Sec:.-Derrell S. Kirby, 904 
Floyd Ave., Rome, N. Y. 

SACRAMENTO: Pres.-Lt. Col. Oerence 
M. Godfrey, S1crtme11fo Signe! Depot. 
See .. -Cept. Robert McMorrow, 951 Lt 
Sierra Drive. 

SAH lltANCISCO: Pres. - S. N. Barton, 
M1d1y R1dio, P. 0. Bo• 1241, Pelo Alto, 
C•lif. Sec:.-Karel W. Gooss1n1, Ptcific 
T&T Co., 140 New Montgomery St 

SAH JUAN: Pre1.-Wymen S. Borden, P. R. 
Tel. Co., Bo:it 4275, S•n Ju1n, P. R. S•c:.
Albert Crumley, Radio Corp. of P. R., 
P. 0. Boa 10073 , Ceparre Heighh, P. R. 

SCOTT-ST. LOUIS: Pre1.-Col. Ch•rfes W. 
Gordon, 3310 TTGrp Cmdr., Sc:ott AFB, Ill. 
Sec:.-Allen L Ei1enm1yer, P.O. Bo1 456, 
Trenton, Ill. 

SEATTLE: Pru.-Raymond J. Laine, 521 
E . . 123rd Sec:.-Murill R. Stiles, 916 W . 
122nd. 

SOUTH CAROLINA: Pre1.-Cmdr. H. C. 
Rodin, Bldg. 10, Charleston Nevel Ship
yard, Charleston. Sec:.--F. L. Devis, South· 
ern Bell T&T Co., Owen Bldg., Columbit. 

SOUTH TEXAS: Pres.-Col. Albert H. Sni· 
der, 1822 AACS Group, R1ndolph AFB, 
Tex. Sec:,--S. J . Keane, Southwest Ra
IHrch l111tltute, Box 2296, Sin Antonio, 

SOUTHHN CALllOltNIA: Pr11. - Lester 
R. D•niel1, D1niel1 En9i11oering, Inc., 5244 
Ven Nuys Blvd .. Ven Nuys, C.I. S.c.-Col. 
Frank J. Shan11on, Sr., Pacific Mercury TV 
Mfg. Corp., 8345 Heyvenhu"t Ave., 
Sepulveda, Cel. 

SOUTHERN CONNECTICUT: Pres.-Ed
win B. Hurlty, So. Ntw Englend Ttl. Co., 
Box 1562, Now Henn. S•c:.-J. A. Leo
pold, Dic:tephone Corp., 375 Howll'd 
Ave., Bridgeport. 

SWITZERLAND: Pres.-William P. Leu, 
Lear R1dio, Genev1: Sec. - Robert V. 
Lindsey, Intl. T ofoc:ommu"icetions Union, 
Geneve. 

TINKER.OKLAHOMA CITY: Pres.- Del. 
bert F. Crtv•ns, South.,.,estern Boll Tel. 
Co., 405 No. Broadway, OU1hom1 City. 
S1c.-Lt. Col. Albert A. Rudd, 1800 AACS 
Wing, Ti11\er AFB, O~le. 

TOKYO: Pm.-Col. Thoma& W. ltiley, Hq. 
USARJ Sig. Off., APO 343, S. F. S.c.
D. A. L Hughes (P!)ilco), Hq. USAIU Sig. 
Off .. APO 343, S. F. 

WASHING TOH: Pre.s.-L Harriss Robin
son, Motorola, Inc,, 1145 19th St .. N.W. 
SK.-John R. O'Brien, Hoffmtn Labora
tories, Inc., 1625 Eye St .. N.W. 
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lftpUI volloge 6 to 
230. VA output 
capoclty u p lo 250. 
3600 ' P"' · 

Input voltage 12 
to 230 . VA output 
copoclty up to 
600. 3600 rpm. 

TYPE 

Input volta ge 
21 to 230. 
VA output 
capa city 750 
lo 1500. 
3600 tpm. 

TYPE AK 

SANGAMO 
Electric Company 

S P R IN GF I E LD, ILL INO I S 

Make SANGAMO 

your regular source foJ 

Rotary Converters 

F OR COM M E R C IAL ANO MILITA R Y 

Sa11gamo manufactures a complete line of Rotar)' 
Comertcr~ for commercial. military. or special 
purpo"l' application.;. Three liai;ic models arc available 
in an 1·x tt'ndrJ range of electrical characteristics. 
,\II unit-. arP Jesigned to provide truly dependable 
pnwt'r. Tht·y arc conscr\'ati\'ely rated- built lo 

withstant1 rnur.h tougher sen ice than rt-quired with 
big rc..,l'r\l'::- in c\·cry detail of design. 

D EL I VE RY TO ME E T Y OUR S CHEDULES 

The mocll'rn nc1·elerated pro<luction techniques use«! 
in San::n1110's nc'' .. controlled conditions" factory 
in Pic~rn,,, ~nu th Carolina aid in fulfilling all 
deli' 1•ry -.rliPdul""· This nc\\ plant j.., equipped for 
full C•lpacity proJuctinn of Rotary Con\'erters, 0)· 
namnt11rs. C1.:1wratnrs, and pccial DC Motor,.. 
Spt'< if} ::-iangamo for drpendabfo units and depend11blt 
deli\ ery. 

EN G IN EER IN G HEl.P F O R APPLICATION 

P R o e LE M s-Sangamo 's Enginc<>ring and Tech· 
111cal 5tJlf is µlad to help any organization with 
pm"'r ... upply planning. 1\n cngine<>ring anaJy .... i::> and 
rC'r11mmc•n1btion~ for powc:r supply unib tn meet 
your '-fwl'ial application arc your:. for the a:-kin0. 

There's o Songomo Rolory Converter for every require· 
ment. Write today for your file copy of Bulletin 1520. 

SCSI·• 
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Chapter News 
tlanta 
The chapter's schedule of meetings 

:s been set up as follows: September 
, November 19, January 21, March 
: and May 13. 
These dinner-meetings will be held 
the Fort McPherson Officers' Club. 

ny AFCEA members from other 
eas who will b e in Atlanta on any 
the above dates are welcome to at-

nd. 

altimore 
A program on shipboard guided mis· 
le!\. conducted by Capt. Leslie M. 
lack, U. S. Navy, Bureau of Ordnance, 
·avy Systems Director, Surface Wea
ons Systems. was scheduled for the 
bapter's opening meeting of the fall 
ea~on on September 17th. 

)ayton-W right 
The chapter has instituted the office 

i executive vice president to facilitate 
dministration of its affairs, with Col. 
. B. Rippere appointed to this post 
or 1957-58. 

The following have been named to 
he hoard of directors: Lt. Col. W. D. 
'ones: M. 0. Davis, Dayton Air Force 
:lepot; William Klein, Gruen Watch 
::O.; L. D. Sullivan, General Electric 
::O.; George Meyer, Westinghouse Elec
ric Corp.; Col. Forrest G. Allen, Hqrs. 
\RDC; Willis K. Sutton, Summers 
;yroscope Co.; Walter Bass; R. J. 
McUrath, Raytheon Manufacturing Co.; 
Lt. Col. G. R. Kraus; Byron K. 
Boettcher. Avco Manufacturing Corp., 
Crosley Div.; H. C. Blackburn, Syl· 
rania Electric Products, Inc.; Paul 
Clark, RCA; Harold Hollister. 

Fort Monmouth 

. Halsey F. Hubbard of the U. S. Army 
Signal Equipment Support Agency 
has succeeded to the presidency of the 
chapter due to the transfer of Col. Roh
en. B. Tomlinson. Other officer ap· 
Pointments have been made as follows: 
first vice president-Col. Alvin L. 
Burke, to replace Mr. Hubbard; treas
urer-Margaret Manuel, USASESA, to 
replace Esther lpri who resigned. 

Committee chairmen for the various 
~ses of chapter activity have also 

Tb 
n designated for the current year. 

ey are: membership-Col. Robert P. 
Haifa, USASEL; meetings- WiJliam J. 
Laverick, USASEL; industrial relations 
Q,Dr. Robert Meijer, Bendix Aviation 

L 
rp., Red Bank Div.; reserve affairs-

I. Col. John E. Jenista, USASESA ; 
~ublic relations-J. Peter H-0ffman, Of
Me of Technical Information, Fort 

onmouth ; financial- George Trad, 
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San Franciaco-Rear Admiral Fredorick R. Furth, USN ( Ret.), National President of the 
AFCEA, is shown addressing the San Francitco Chapter. At the head table , left to right 
&re: C. L. Wickstrom of the Pacific Telephone and Telegraph Company and a past president 
of the Chapter; Admiral Fvrth; Commander S. N. Barton, president of the Chapter; Admiral 
Logan McKee, Inspector General, Bureau of Ships, and Admiral H. E. Haven, USN (Rot.). 

Trad Electronics Corp.; reception
Thomas Schlitz, TSS. 

In addition, a new committee has 
been set up for the development of 
scientific man power, with Arthur Ad
amson of Electronics Associates, Inc., 
as its chairman. 

The chapter has inaugurated a 
monthly news letter, known as the 
"AFCEA Orbit." which will be sent 
to the members of the Fort Monmouth 
Chapter and other interested persons. 
Its purpose will be to "promote friend
ship and good will among the mem
bers" and to carry items of general 
and chapter interest. 

New Yorlc 
A dinner-meeting at the New York 

Naval Shipyard on September 18th 
marked the resumption of chapter ac
tivities after the summer recess. 

Report of the meeting, which in
cluded a tour of the shipyard's ma
terial laboratories, will appear in the 
next issue. 

Pittsburgh 
The chapter opened its fall season 

on September 19th with its traditional 
picnic-outing. Held at North Park 
Lodge, the members and guests en
joyed the recreational facilities of the 
park, which included golf and fishing, 
and a fried chicken dinner. An added 
attraction was the distribution of door 
prizes. 

Roclcy Mountain 
A picnic on August 17th highlighted 

the chapter's summer activity. Mem
bers and their families, chalking up an 
attendance of 125, enjoyed the custom
ary picnic fare and an all-day program 
of events scheduled for all age groups. 
By its success, the picnic was estab
lished as an annual event. 

San Francisco 
Adrrural F. R. Furth, National Presi

dent of the AFCEA, was guest of honor 
at an informal dinner party given at 
the Fort Scott Officers' Club in San 
Francisco on August 12th. Some fifty 
members and guests were present. 

Special guests of the chapter were 
Adm.1..ogan McKee, Inspector General, 
Bureau of Ships, and Adm. H. E. 
Haven, USN ( Ret.). Also present was 
Capt. W. B. Goulett, USN (Ret.), new 
Executive Vice President of the Asso
ciation. 

President Furth reported on the cur
rent status of the association and re
viewed plans for its further growth in 
size and influence. He also conducted 
a question and answer session on local 
chapter problems. 

Scott-St.Louis 
In answer to requests for a summer 

activity, the chapter arranged an ex
cursion on the Mississippi River aboard 
the S.S. Admiral on August 17th. Mem
bers and their families boarded the 
boat at St. Louis and enjoyed an after-
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In Microwave Towers 
and Reflectors . . . • • 
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:i& ' ' (·. .:_'. ~ .... ~ 
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high goln torn•r ,.flector onlennos 

onl•nno form• 

. . a Company 
is known by 
t~e companies 
that KEEP IT! 

Mid.Continent Broodcosting Co. 

Television Station KSAZ 

Radio Station ltFVR 

Radio Station WWTV 

Amol9omated WireieH ltd., Australia 

Colllna Radio Co. 

G.neral Eh1ctrlc 

len•urt Electric Co. 

Motorola, Inc. 

Pog• Communicotiona Engln.en, l11c. 

Philco Corp, 

Radio Corporation of America 

Raytheon · 

Wetiarn Eleciric 

American Telephone & Telegraph Co. 

Bell Telephone Loborolorie1 

ColoN>do lnteratote Goa Co. 

Mlchl9on &ell (SAGE project} 

Mid Volley Pipe line 

Ohio Power Co. 

Souihweitern Bell Teli!phone Co, 

U.S. Alr forte 

roweT f abrica~ors 
and erectors 

the world <Kier 

TOWER 
CONSTRUCTION CO. 
SIOUX CITY, IOWA 

WRITE 
TODAY 

for Free 
BOOKLET 

,----- ... --~·------, 
I TOWER CONSTRUCTION co, 
I 2704 Hawkeye Dr., Siou" City, :owo 

I Please send me FREE (Opy of "Aluminum Refh1t1on" 

I N•me 

I fi1m 
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Coty . Stott 

I 
I 
I 
; 
I 
I 
I -----------------
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noon filled with entertainmenL f aci 
ties of the boat included a carniv 
and a Kjddieland.. 

South Carolina 
At a meeting of the Board of Dirt 

tors on August 22nd, committee a 
pointments were made and the vacan 
in the office of first vice president w 
filled . 

The committee chairmen are : mo 
bership-William Scnachte, Cbarl~r. 
Naval Shipyard; program and publiti 
-William F. Reilly. Charleston !\a, 
Shipyard; finance-]. E. Buttenrnr. 
Southern Bell Telephone and Telegt-a 
Co. 

William 0. Kiger, Southern B 
Telrphone and Telegraph Co- \\ 
elected first vice president to !iUC~ 
W. Thomas Edwards who bad be 
transferred. Mr. Kiger and Col. R 
bert N. Sturdivant, second vice pre 
dent, were named chapter represen 
lives on the National Council. 

Program plans were discussed j 
the year, and September 19th v 
scheduled for the opening meeting.. 

Tinlcer-Olclaltoma City 
The dates of the 1957-58 serie!' 

meetings have been se.t as fol1011 
September 19, October 17, Novemb 
14, December 13, January 16, Feh1 
ary 20, March 20, April 17 and .May ; 

The committee mAking the arrant 
ments for the year's programs oon!ii 
of John Mercer, Lt. Col. ruchard 
Amann, William A. Kitchen and H 
Doolittle. 

New Group Member. 
The AFCEA has recently w~kolll( 

two new group members, FederaJ Te~ 
communication Laboratorie~ Divi;;io 
of West Coast Laboratories. San Fr 
nando, California, and Autonetics, D 
vision of North American Aviatfo1 
Inc., Downey, California. 

Federal Telecommunication Lab1 
which deals in electronic research an 
development, has named the folJo,.in 
company representatives in AfCE.\ 
P. R. Adams. Director, West Cnai 
Labs; R. T. Cowden, Director, Cu~11 
mer Relations ; J. E. Bower, Admini! 
trative Manager ; C. T. Clark. Senio 
Memher, Technical Staff; W. S. Cha> 
kin, Director, Wire Copimunication 
Lab. 

Autonetics, which is concerned pri 
marily with the research, developm~o 
and manufacture of electromecbanica 
products, has named the following com 
pany representatives in AFCEA: S. " ' 
Horrocks, Ass't. General ~ianager : I\. 
M. Ashby, Chief Engineer; N. F. Parl· 
er, Ass't. Cbief Engineer; B. P . Du.\lar-, 
Manager, Contraols & Proposal>: J. 
Emmi, Factory Manager; D. G. Sotwl. 
Applications Manager; M. H. Su~g>
Director, Quality Control; C. R. Rlf· 
tery Material Director; D. S. Gmr. 
Customer Relations Coordinator: K. 
Anderson, Director, Public Rrlatlon;. 
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ITEMS OF INTEREST 
From Government, Industry and the Services 

Bell's Pocket Recelnr 
The Bell Telephone Company of 

Pennsylvania is experimenting with 
a personal signaling service, described 
as somewhat of an extension to the 
conventional telephone bell. 

Utilizing a small, transistorized 
radio·receiving set, the system is 
tuned to a fixed frequency and oper· 
ates over a range of a few miles. 
When clipped to a belt or inside of 
a pocket. the receiver is capable of 
informing a person of an important 
message a l his home or office. 

When the message arrives at an 
office, the signaling operator is con· 
tacted and she "dials" the number 
of the desired receiver. Voice-fre· 
quency pulses go out over the radio 
channel to activate four reeds in the 
set. The reeds trigger an oscillator 
and a tone sounds, alerting the per· 
son. 

The system in the test area of 
Allentown·Bethlehem is capable of 
bandJing about 3000 customers. The 
sets are rented. 

Nuclear Power For Mlsslles 
The use of nuclear power to propel 

missiles of the future is under serious 
investigation by Lockheed Missile 
Systems division scientists. 

The nuclear propulsion studies will 
be further advanced with a powerful 
new atom smasher, which has gone 
into use at the Lockheed nuclear labo. 
ratory. This is one of the facilities 
of the missile division's research and 
development center located in Stan· 
ford University's Industrial Park at 
Palo Alto, Calif. 

The three·million·volt Van de Graaf£ 
positive ion accelerator is the largest 
such device in use within the aircraft 
industry and the first of its type on 
the West coast. 

Dr. R. D. Moffat, who will be in 
charge of the machine's operation, 
explained that it can produce nuclear 
radiation under controlled conditions 
which permit great accuracy of meas
urement. 

He said that the ion beam emerging 
from the accelerating tube consists of 
high velocity hydrogen or helium 
nuclei which interact with the atomic 
nuclei of the target material. These 
processes will be studied in order to 
underetand better the structu re of 

the target nudei and the nature of its 
interaction with the ion beam. 

Investigation will cover the fields 
of nuclear structure, reactor design, 
radiation shielding design and mate· 
rial damage, among otheTS. 

Fllght Utilizes Sllnrcal 
Telemetering and data-recording 

equipment used in Major David G. 
Simons' recent record-breaking, 32· 
hour, 100,000-foot balloon Right uti· 
lized silver-zinc batteries. 

Called Yardney Silvercel batter ies 
and produced by Y ardney Electric 
Corp., New York, N. Y ., they make 
use of a silver.zinc couple. This is 
said to be up to five tjmes more pow· 
erful than elements in other batteries. 
High energy ratio enables them to be 
as small as one-fifth the size and one· 
sixth the weight of batteries of com· 
parable ampere-hour capacity. 

One of these batteries accidentally 
fell 30,000 feet when a parachute to 
which it was attached failed to open 
after being released from a research 
balloon during a previous test. Not 
only did it survive the crash with only 
minor damage to its outer plastic 
casing, but, after recasing, the battery 
was placed immediately into service 
again. 

Automatic Landing 
Combining radio and radar, an au· 

tomatic system has been developed 
that is capable of landing a fighter 
plane aboard an aircraft canier. A 
Navv F3D jet has made repeated 
landings on the Antietam, operating 
in the Gulf of Mexico. 

The system takes over from the 
pilot while the aircraft still is some 
distance from touchdown on a carrier 
deck. Radar locates the plane and 
determines its altitude and location 
with relation to the deck. An elec· 
Ironic computer does the rest, send· 
ing the necessary course corrections 
to an automatic pilot which directs 
the airplane into the desired flight 
path. 

When the system "locks on" to the 
craft, the pilot immediately relin· 
quishes control and rides virtually as 
a passenger. 

J£ the carrier deck is not in the 
proper position for a safe landing, 

the system automatically gives 
pilot a "wave.off" and the plam 
flown around the landing pattern 
another attempt. 

Jn addition to over·all accur~ 
the Antietam operations a re e"·al1 
ing the system with relat ion t o 101 
tudinal and lateral dispersion of 
landings. 

Previous to its actual use abo 
the carrier, the device had )an, 
various types of military and Cj 

mercial aircraft more than 1800 ti1 
during development and testint at 
Niagara Falls, N. Y. airport and 
military installations. 

The landing system was develo1 
by Bell Aircraft Corporation, 
Buffalo, N. Y., under contract " 
the Navy's Bureau o{ Ships. 

British DeYBlop Daccafai 
A new communication snit 

which does not require the aid o 
television camera to transmit pictur 
has been developed by Decca Rad 
Ltd., of London. 

Called Deccafex, the system p1 
vides instant exchange of infonnali 
by vision and sound between inti 
connected points in a closed circt 
television layout. 

According to the manufacturer. 
present the development is capal 
of sending pictures and sound up 
2000 yards. The system is ba.<d 1 
a new application of television o~ 
sting principles. 

Consisting of two .. master .. uni 
connected by coaxial cables, the H 

tern's speech and vision directions 11 

reyersed by a single switch. PictWl 
are transmitted by placing tran~pa 
encies on the screen of the sendin 
unit, by using 35·mm slides or tre 
by writing the information with 
chinagraph pencil on the face of th 
tube itself. 

Ordinary television receh•ent. °l{hil 
still able lo perform atl before. ran I> 
used to receive sound and picture 
from the master unit. 

Aside from the commercial potrn 
tial, the manufacturers belien 1ht 
system also will meet the require111enl! 
of airports, air traffic control cenlm. 
road and rail terminals. where a m.m 
of incoming information must~ col. 
lected and broken down for distribu. 
tion. 
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ms-Clarks Joini 
fro Corp. 
Nems-Clarke, Inc., electronic manu
:turers of Silver Spr ing, Maryland, 
cently became an operating division 

VHro Corpora tion of America. 
1e Maryland Jirm will be known as 
ams-Clarke Company and Mr. Allen 
Clarke r emains as president. 
Mr. Clarke stated that the new affili

ion will result in expanded manu
cturing and development activity. 
reorganization of the development 

horator y is in process to broaden 
e hase of the company's proprietary 
·oducts. While some changes in 
!rsonnel would be necessary in or
~r to accomplish this reorganization, 
[r. Clarke further stated such 
hanges would be kept to a minimum. 
The company expects to greatly ex

.and its development activity for the 
reation of new proprietary products 
n the fields of telemetry, medical 
1eclronics, photographic instrumen
ation and communications equip
nent. 

h6\at\on Detectors 
Armv scientists in Nevada have 

used a' new network of detectors to 
measure the amount of radiation fo(. 
\ow1ng an atomic explosion. Tanks, 
balloons and underground posi!ions 
serve as stations for the tests. 

Developed at the U. S. Army Signal 
Engineering Laboratories, Fort Mon
mouth, New Jersey, the equipment 
keeps a continuous record of radia
lion hazard$ in the test area after a 
blast. The information is stored in 
well protected underground recorders 
until the section can be entered safely. 

One type of spotter being used is 
de!<igned to .. pop up" from the ground 
like a periscope to compute the radi
ation at various distances from the 
blast. The instrument is kept under-
1tround as protection from the atomic 
~bock wave. A split second after 
detonation, an automatic air gun 
Jolts the detector into position. Re
maining above ground for hours, it 
lceeps a running account of fall-out. 
. A similar probe has been installed 
10 a Sherman Tank to determine how 
dose to the explosion a vehicle can 
he without danger to its crew. 

A third set of instruments is at· 
tached to a balloon tethered at 1000 
feet. The balloon burns instantly 
!tom the nuclear heat flash, but in
struments have time to send readings 
lhrough coax-ial links to the recorders. 

The scientists hope to ascertain Un· 
der what conditions attacking troops 
ra_n move into a section after striking 
111th atomic artillery. 
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Daystrom Forms A'\onics 
Daystrom, Inc., has announced a 

major reorganization of certain sub
sidiaries into an Avionics Group for 
development and manufacture of 
complete electronic systems for the 
guidance and control of missiles and 
aircraft. 

lnvolve-0 in the move are Daystrom 
Pacific Corp., Santa Monica, Calif., 
which manufactures gyroscopes, po
tentiometers and other miniature elec
tronic equipment; Daystrom Transi· 
coil Corp., Worcester, Pa., which pro
duces servo-mechanisms; Daystrom 
Instrument Division , Archbald, Pa., 
which manufactures electronic com
puter equipment and precision sub
assemblies; the Aircraft Instruments 
Division of Weston Electrical lnstru· 
ment Corp., Newark, N. J., which wiJI 
supply specialized equipmert to the 
new group; and special research and 
development facilities at Poughkeep
sie, N. Y. 

Commenting on the activjties of 
the new group, Thomas Roy Jones, 
president, said, "The Daystrom Avi
onics Group will offer a single source 
for guidance and control systems and 
also has the necessary tools and fa· 
cilities for the fab rication and assem
bly of all other missile components." 

I Names In The News I 
Thompson H. Mitchell, President, 

RCA Communications, Inc., has been 
appointed general manager of the 
organization's Telecommunications 
Division. Mr. Mitchell will direct the 
integration of communication and 
broadcasting activities of the former 
Commercial Electronic Products 
group with RCA Communications, 
Inc. 

Lt. Colonel Kenneth E. Shiflet has 
been named Chief of Technical Liai
son in the Office of the Chief Signal 
Officer. He succeeds Lt. Colonel L. J. 
Fishkin who was recently appointed 
Special Assistant to the Chief Signal 
Officer. 

Dr. Irving Langmuir, world-famous 
scientist, died at Falmouth, Mass. He 
wa.s 76 years old. The Nobel-prize 
winning scientist was on the staff of 
the General Electric Research Labo
ratory from 1909 until his retirement 
in 1950. Dur ing his career at G.E., 
Dr. Langmuir's work was estimated 
to have saved the public nearly one 
billion dollars per year in electric 
light bills. In addition, he helped 
establish modern radio and television 
broadcasting. 

(Continued on page 42) 

TELEPHONE AND TELEGRAPH EQUIPMENT 
Radio Engineering Products is currently producing a number of types of equipment, 

electrically and mechanically interchangeable with standard Bell System apparatus. 

CARRIER-TELEPHONE EQUIPMENT 
C5 Carrier-Telephone Terminal (J68756). A kit for adding a fourth toll.grade channel 
to existing C systems is available. • Cl Carrier-Telephone Repeater (J68757) • 121A C 
Carrier Line Filter • H Carrier Une Filter (X66217C). 

CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) • 140A1 Carrier Supply 
(J70036A1, etc.) • 40ACr Carrier-Telegraph Terminal. 

VOICE-FREQUENCY EQUIPMENT 
Vl Telephone Repeater (J68368F) • Power Supply (J68638A1) • VI Amplifiers 
(J68635E2 and J68635A2) • V3 Amplifler (J686.(9A) • V-F Ringers (J68602, etc.) • 
Four Wire Terminating Set (J68625G1) • 1C Volume Limiter (J68736C), 

D-C TELEGRAPH EQUIPMENT 
1681 Telegraph Repeater (J70037B) • 10E1 Telegraph Repeatflf' (J70021A} • 12882 
Teletypewriter Subscriber Set (J70027 A), 

TEST EQUIPMENT 
2A Toll Test Unit (X63699A) • 128, 13A, 30A (J6.(030A) and 32A (J64032A) Trans
mission Measuring Sets • 111A2 Relay Test Panel (J66118E) • 118C2 Telegraph Trans
mission Measuring Set (J70069K) • 163A2 Test Unit (J700458) • 163C1 Test Unit 
(J70045D). 

COMPONENTS AND ACCESSORIES 
255A and 209FG Polar Relays • Repealing and Retard Col1s, several types • Ui4• 
185, 230A and 2308 Jack Mountings. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 

Tlllf'HON( CA9lU 
U Nlu11lty •·ott7 I AO IH l' •O. MOHllflAl 
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Dr. John N. Mrgudich, Director of 
Human Resources. and Joseph Wein
stein, mathematics consultant at Evans 
Signal Laboratory, have been award· 
ed fellowships in the Secretary of the 
Army's Research and Study Program. 

Highlights from WESCON 

Loren E. Gaither has peen appoint· 
ed Director of Communications Engi. 
neering for Philco Corporation's Gov. 
emment and Industrial Division. Mr. 
Gaither, who retired from the Army 

Tltis section is devoted to some of tlte items and 
ennts wlticlt comprised tlte W estern Electronic 
Sltow and Convention lteld in San Francisco, August 
20-23, 1957. 

Signal Corps in 1955, was Director Precision transistorized timing in· 
of Government and Industrial Engi· strumentation components were ex· 
neering for the Magnavox Company. hibited by the Electronic Eragi-

Captain E. N. Dingley, Jr. (USNR- neering Company of California. 
Inactive), a member of AFCEA and The components are part of a com· 
formerly Chief Communications Engi· pletely transistorized system which 
neer of the National Security Agency, was designed and developed by the 
recently retired. He has accepted a company for the Air Force's Missile 
position as a staff research engineer Range at Patrick Air Force Base. 
with Electronic Communications, Inc., 
St. Petersburg, Fla. A lightweight, underwater camera 

Brig. Cen. Albert F. Cassevant, enclosure, designed to operate at 
now Director, Procurement Division, depths up to 1200 feet, was intro-
Office of the Deputy Chief of Staff for duced for the first time by the HaUa· 
Logistics, has been designated to more Eledronic1 Co., division of 
serve as Commandant of the U.S. The Siegler Corporation, Anaheim, 
Army Signal School at Fort Mon· Calif. 
mouth, N. J. He succeeds Brig. Cen. A completely transistorized com-
Stuart S. Hoff. bat computer for the U.S. Army was 

Colonel William E. Jennings was described by John Terzian, an engi-
recently named the Fitst Army Signal neer of Sylvania Electric Product•, 
Officer, succeeding Colonel C. B. Inc. Called MOBIDIC, the computer 
Brown, who retired from service. will solve problems in a variety of 
Colonel Jennings was Deputy Signal fields including ]ogistics, combat sur-
_O_ffi_c_e_r_. ------------~ veillance, scientific or analytic com

putation such as in traffic control and 
artillery target assignment. 

'" ' ~ 
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An operating display of the "lndi
coder" binary decoding tube was 
shown at the Stromberg.Cart.on 
exhibit. When a group of such tubes 
is used in combination, they will 
form an electronic display board 
which can keep current, detailed in
formation on scores of aircraft in 
the vicinity of an a irport. 

The first power tetrode in the elec· 
Ironies industry was unveiled by the 
Semiconductor Product• Divuion 
of Minneapolu-HoneyweU. Be
cause this new type transistor faith
fully reproduces input signals, it is 
expected to be used in the manufac
ture of high fidelity equipment. 

The Anatran Divuwn of En
def'co Corporation, Pasadena, Cal., 
demonstrated a unique digital step· 
motor that rotates in steps of 180° 
in response to voltage pulse inputs. 

Electro·Mec Laboratory, Inc., 
Long Island City, N. Y., showed the 
first shaft-to-digit encoder designed 
for airborne use. 

Intercontinental Dyn.amica 
Corp., Englewood, N. J., exhibited 

a low frequency noise generat1 
which provides an electrical noi 
output for performance simulation 
servos and other mechanical de1fo 

8 ] Electronia, Borg-W ar1t1 

Corp., Santa Ana, Calif., exhibiti 
the model 82 signal generator ~ri1 
which is designed for general labor 
tory work and rugged field applic 
tions where high frequency, free freo 
the adverse effect$ of environmenl 
extremes, is required. 

Jenning• Radio Manu/aetunri 
Corp., San Jose, Calif., ba.5 pr 
duced a new type of relay for 111 

under severe environmental cond 
lions (e.g. missiles and aircraft) 1 

well as in other electrical application 
The contacts of the new relay are i 
a vacuum surrounded by a sturd 
stacked ceramic enclosure. 

A new traveling wave tube .,.·ei~I 
ing only two ounces has been del'e 
oped at Geisler Laboratoriel, ~lenl 
Park, Calif. It is believed to be th 
lightest traveling wave tube to dat 
and does not require a capsule sine 
the tube forms its own. 

Visitors to the Tesm ln•lrumenlJ 
Incorporated, display witn~ th• 
actual growing of large single en ! 
tals-from which semiconductor de 
vices are made. A regular productio1 
crystal growing machine was !<'I Uf 
to demonstrate the process. 

The Heuileit.PQc/card Company. 
Palo Alto, Calif., announced a nf .. 
instrument. The - hp- 560A Digital 
Recorder, the result of more than 611 

years of research, is used to rYCO~ 
the answers displayed on an electronic 
counter or counters. 

The Aeronautical Diriuion of 
the Robertahaul-Fuhon Contro/1 
Company, Anaheim, Calif .• exhibited 
a new liquid level switch for contn1l 
of critical fuel levels in missil~ and 
supersonic aircraft. 

The General Eleclric Cornpt!ll)' 
unveiled its new 85-watt silicon Po~?r 
transistor publicly for tlie 6rst timr. 
The new transistor is thought to ~t 
the highest power rating of any h1~h 
temperature transistor a\•ailahlt. 
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PROVEN- on the assembly line! 

"PIG-TAILOR".~ .. 
For PREPARATION of axial lead components 

''PIG-TAILORING" 
. • • • rerollfio11rr new mecllanicaf process I or ltigller 

roductioa llt rower cosfs. fastest rRE PARA TIOH and ASSEMBl Y 
1 Resistors, Capacitors, Diodes and all other axial lead 
Mnpo1tnls for TERMINAL BOARDS, PRINTED CIRCUITS and 
UNIA TURIZED ASSEMBUES. 

The "PIG-TAILOR" plus "SPIN-PIN"-occurately 

MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 

and shapes-3 minute set-up-No accessories-

Foot operated-1 hour training time. 

PIG-TAILORING provides: 

1. Uniform component position. 
2. Uniform marking exposure. 
3. Minioturization spacing control. 
' · "S" leads for terminals. 
5. "U" leads for p rinted circuits. 
6. Individual cut and bend lengths. 
7. Better time ' rate analysis. 
8. Closer cost control. 

PIG-TAILORING eliminates: 

1. Diagonal cutters! 
2 . long.nose pliers! 
3. Operator judgment! 
4. 90% operator training time! 
5. Broken components! 
6 . Broken leads! 
7 . Short circuits from clippings! 

FOR 
ASSEMBLY 

8. 65% chassis handling! 
9. lnvoluable labor saving. 9. Excessive lead tautness! 

10. Immediate cost recovery. 10. Haphazard assembly methods! 
"SPIN-PIN"T.*N. Close-up views of "SPIN-PIN" 

illustrate fast assembly of 
tailored-lead wire to terminal. 

• PA'IDIT 
·~ING Write for illustrated, descriptive text 01• "PIG-TAILORING" lo Dept. S-IOP 

BRUNO-NEW YORK INDUSTRIES CORPORATION 
OESIGNERS AND MANUFACTURERS OF ElEC1RONIC EOUIP!AENT 

460 WEST 34th STREET • NEW YORK 1 , N . Y . 
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NEW PRODUCTS FROM INDUSTRY 
Stethoscope Shuts Off 
Unwanted Sounds 

Airsonic, Ltd., of London, England, 
now offers a new 11tethoscope, said to 
oe the first of its kind, which allows 
the doctor to shut out unwanted 
11nunds and yet amplify tho@e which 
are desired. 

S ince all sounds have a certain 
r requency, the device is designed with 
2 controls that permit only a par· 
tieular frequen cy to be carried to the 
~ar pieces. A doctor, for example, 
can thus listen to the heart of a 
patient confined in an iron lung while 
the lung is etill operating. 

Su!\pended from the doctor's neck 
i11 a compact IS.oz. box containing the 
hrain of the instrument. Two sets of 
ear pieces can be used simultaneously 
with a connected tape recorder and a 
loud·speaker. This feature provides 
a valuable aid for teaching purposes. 
lJ11ed with the stethoscope, the micro· 
phone conveys only the sounds from 
the source with which it is in contact. 

Hew Mulla,d 1151011 

Amplilie' Kit 
Featuring the addition of a sepa· 

rate pre-amplifier and control unit, 
lol(ether with the incorporating in the 
power amplifier of an output trans· 
former operating under distributed 
load conditions, a new version of the 
Mullard "510" high fidelity amplifier 
kit ha11 been announced by Mullard, 
Ltd., Torrington Place, London, Eng. 

Both power amplifier and pre· 
amplifier units use up·to·date printed 
cir1!uit techniques, and an accom
panying instruction booklet enables 
ea11y, accurate assembly. 

A 5-position selector gives a choice 
of inputs : LP and 45-r.p.m. discs; 
78-r.p.m. discs; compensated tape ; 
radio, and microphone. Separate bal'S 
ancl treble controls give, respectively, 
continuous variations in level from 
l 1)1lh at 40 cs, and !Seib at 10 kcs. 

Believed to provide exceptionally 
hi!(h performance, the power ampli· 
fi1!r has a rated peak output of 10 
wott11, with a total harmonic distor. 
lion of only 0.1 %. Frequency re
fll'onse is flat within lclb from 10 cs 
In 30 kc11. A salient feature lies in 
tl11• amplifier's lar~e martiin of feed· 
hark 11tahility, allowintt for a divereity 
of lnudt1pt!aker and t-nclosure design, 
and aflordintr flexibility in the rf'mote 
.. i1inf( of !hi! loodt!-peaker from the 
a111plifin. 

Transisto,ized Telephone 
Receive,-Amplilie' 
Aids Impaired Hea,;ng 

Development of a single-stage Iran· 
sistorized telephone receiver-amplifier 
which increases the level of incoming 
speech signals, thus offering particular 
aid to those with impaired hearing. 
has been announced by Stromberg· 
Carlson of Rochester. N. Y. 

The compact devi~, enclosed in a 
molded plastic case measuring 4 x 
2% x 1 % inches, can be installed 
with any standard telephone, whether 
desk or wall-mounted. 

An adjoining 4-conductor 3-foot 
cable, coupled to the points where 
the receiver ls normally connected. is 
sufficient to put the unit into opera· 
tion. When the handset is removed 
from the hookswitch, the device is 
immediately energized. 

Ult,asonic Su,gery 
A new medical technique, called 

''neurosonic surgery,'' is now possible 
through the development of precision 
ultrasonic focusing instruments, re· 
cently designed by Professor Fry and 
associates of the University of IUi. 
nois, and now available from lnven· 
gineering, Inc., Belmar, N. J. 

The first human brain surgery us
ing the new ultrasonic apparatus is 
scheduled to be performed this mont.h 
at the University of Iowa. Professor 
Fry believes ultrasonic techniques 
have further application in the de
stroying of bone tumors and cancer· 
ous cells in addition to the explora· 
lion of the central nervous system. 

During the human brain surgery+ 
deep lesions are formed in the brain 
which sever fiber tracts without dam. 
aging intervening tissues or destroy· 
ing blood vessels. This procedure is 
said to represent considerable ad
vance in technique. Dosage at I 
megacycle is delivered for 1 to 3 
seconds. Lar~er lesions are possible 
by positioning the focal spot succes· 
sively in a number of locations. 

The positioning system is motor 
driven and controlled from an in· 
strument panel. Supported by steel 
1-heams, it holds a demountable X
ray tube for determining proper lo
cation of the head. Exposure dura· 
lion is set up on a series of dials 
reading directly in decimal notation. 
The 11ound level is set up b y reading 
the deflection of a pointer on a single 
meter. 

Recordalc Engineering 
o,awing System 

Recently developed by Recon: 
Corp., 415 Madison Ave., New Y< 
17, N. Y., a subsidiary of Ea_~ 
Kodak Co., a new card system of 
ing engineering dru-ings, using 35n 
microfilm images mounted in ap 
ture cards, is claimed to offer gn 
savings of time and cost in the 6li 
of and reference to dra"-ings and e; 
nomical distribution of necessa~· l 
per reproductions. 

While working on ne"· d~igi 
engineers have read)· reference to t 
drawings on the Recordak Reader 
the drafting board. Con.5equenl 
time and cost of reference paper ca 
ies is eliminated. Required .6li1 
clerks are fewer and equipment spa 
is 95% reduced. 

-Original drawings are microfilm 
and processed, and then can eith 
be mounted on a tabulating apertu 
card for use in electronic s.orti1 
machin.es or on a plain file card f, 
manual fi.ling. Duplicate sets of can 
can be made economically for qui1 
dispersion to other plants. 

From these aperture cards, full < 
reduced-size drawings can be repn 
duced for manufacturing or bid pu· 
poses at great savings in paper c~: 
shipping costs and time. It is sai 
one Government agency, now enga(e 
in this method, is saving an estimatt'I 
SS00,000 annually. 

New Amplifier 
Klyst,on Tube 

A new, wide-tuning-range lr.l~·s1To1 
amplifier tube, having internal r('S(I 
nant cavity circuits capable of tuninf 
from 1700-2400 megacycles, has brt-r 
announced hy Varian Associates ol 
Palo Alto, Cali£. 

Known as the V A-800, the new tubt 
is one of a line of high-power, high· 
gain, low-noise CW power tu~ di' 
livering lOkw and lkw of po11·rr 
for tropospheric communication sen" 
ice in the frequency range from 375 
me to 8500 me. 

RF connections to the new VA.800 
are merely an input line with less than 
1 watt of drive power and an oulput 
line lo carry I 0,000 walls of rf pnll't'I 

to the antenna. All resonant cirruil~ 
are an internal part of the tube. and 
can he tuned readily to am· spot in 
the 1700..2400 me band. No othrr 
adjustments are said to be req11irtd 
for continual opli.mum operation. 
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quit/ Le.,eb ~-sured 
· Remote Storage Tanks 
"Data-Gage," a new transistorized 
ctronic system claimed to measure 

: liquid level in any of 100 re· 
itely located storage tanks with ac
racy of performance, reliability 
d automatic self-checking, has 
en developed by Texas Instruments, 
c., Dallas 9, Texas. 
Major components of the system 

e a receiver console, field selector 
1it and liquid level gauge embody· 
.g a float of completely new de
gn. Either the entire system may 
! installed at the tank s ite, or a re
,iver console may be installed at a 
'mote office any distance away. 
On a single system, liquid depth 

' 64 feet in each tank may be meas· 
red with a claimed accuracy of 1/ 16 
1ch. 

Desiring to monitor a specific 
ink, the operator dials and is con
ected through the field selector unit 
o the liquid level gauge on that par
\cu\ar tank. A dynamic mechanical 
.orface finder is activated and the 
lata is telemetered to the receiver 
:onsole where it appears in lighted 
\Umerals. No wires enter the tank 
ind installation requires no halt of 
;iperation. 

T#te Automatic Cltemist 
The Titromatic Analyser, an ap

paratus said to perform the work of 
two skilled chemists in the continuous 
analysis of a chemical process during 
manufacture, is now available from 
the Instrument Div. of Robertshaw· 
Fulton Controls Co., 2 West 4Sth St., 
New York 36, N. Y. 

With the apparatus connected to 
the main plant stream, a measured 
quantity of the solution being manu
factured is fed to a reaction vessel at 
regular intervals. After dilution with 
11·ater, titration with a standard rea
gent begins and continues until the 
;olution has been completely neu· 
tralized. 

The amount of reagent used is 
determined by an "electric eye" that 
finds the level of the reagent and then 
records the volume used on a recorder 
chart. Thus, this continuous record 
enables instant detection of variations 
in the plant stream and use of correc· 
tive measures. Meanwhile, the reac· 
tion vessel is emptying itself and the 
whole process starts again. 

Composed of two separate unit~ 
one chemical and the other rhe elec· 
lronic con!rol- the apparatus is de· 
g!gned to operate continually and the 
tune cycle of a titration can be varied 
from once every 3 minutes to once 
every half hour. 
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MoYing Target Simulator 
A precision piece of test equipment, 

designated the ''moving target simu· 
lator," has been recently developed by 
Aircraft Armaments, Inc., of Cockeys. 
ville, Mel., for the purposes of check· 
ing radar range tracking circuits, of 
calibrating radar range marker cir
cuits, and of performing other tests 
on either K or Ku-band radar equip· 
ment. 

The simulator provides a micro
wave return signal with pulse char
acteristics identical to that of the 
transmitted radar signal. The return 
signal may be adjusted to have a con· 
tinuously varying range, and then 
used to check the radar range track
ing circuits. However, it is said the 
unit will also provide a series of fixed 
range echo pulses of extreme accu
racy for calibration of radar range 
markers. The unit may be connected 
to the radar set directly through a 
directional coupler, or may be used 
with a pick-up horn antenna. 

A transit case oilers convenient 
portability of the unit and its re· 
quired accessories. However, the 
simulator may be mounted in a stand
ard relay rack for laboratory use. 

Ultrasonic Cleaner 
Desi~ned for industrial cleaning 

of small precision parts, a portable, 
lightwei~ht, ultrasonic cleaner, Glen· 
nite Model U-621, has been an
nounced by the Vibro-Ceramics Divi· 
sion of Gulton Indut'tries, Inc., Me
tuchen, N. J. 

In as little as 5 seconds, it is said 
the U-621 can clean small metal parts, 
glass and ceramic, such as electro· 
mechanical instruments, small air
craft instruments, watch parts, small 
diameter tubing, and delicate re· 
search and medical instruments. 

A further application exists in the 
chemical industry for the agitation 
of liquids and for experimental proc· 
essing such as emulsification and 
dem ulsification. 

New Beam Power Amplifier 
Production of an audio beam pow

er amplifier., claimed to provide maxi
mum reliability in high ambient tem
peratures, has been announced by 
Sylvania Electric Products, Inc., 1740 
Broadway, New York 19, N. Y. 

Designated ''Type SN-21468," the 
new tube, which makes use of the 
stacked ceramic construction, is caps· 
ble of 4.5 watts power output under 
class A conditions. Designed pri
marily for military equipment manu· 
facturers, the tu\>e is said to offer 
greater resistance to heat, shock, vi· 
bration, altitude and humidity than 
types previously available. 

AMPLIFIERS 
'4'i~ 
PURPOSE 

You can get DuKane amplifiers 
in quantity for any purpose in 

any size built to highest precision 
standards inherent in .all 

DuKane products since 1922. 
Reliable DuKane amplifier.s are 
performing in many of the mili
tary's toughest assignments ... 
evidence of the customer's con-

fidence in DuKane's ability to 
engineer and produce quality 

products on time. 

A t-ounce ainpll
fler llke this ~n 
"move a mountain 
of metal" In a 
bomber control 
ey1lem. By con
trail!, DuKane has 
built amplifying 
ay1tema weighing 
well over a tonl 

DuKane'• dependable commerclal electronic 
products are serving Industry , achoola, hospital• 
and otflcee acrou the nation I Details upon requntl 

''••lhtl'h. 
Nut~r'\ C-0 

fftdllllrlol aftd Sc~ool 
sound sr11...,1 

M fcromatlc Sound PtlW"at• Ttfeohoft• 
SI ldefllm P10J1ctor sy1tem 1 

r----------------~ 
1

1 
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I 
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ABOUT VERY LOW FREQUENCY 
PROPAGATION I Smaller antennas, 
lower transmitter power, and relative freedom fr(lm 
atmospheric noise are reasons behind our communfrati1m 
services' gradual migration to the upper end of the 
frequency spectrum. Lying fallow and awaiting r~,dh<.'t•\'ery 
has been the very low frequency band below 30 k«. 

=-r-
l. 

Now, because VLF offers a reliable means of com
municating over vast global distances, there is a 
marked revival of interest. It is now known that 
VLF has highly stable propagation characteristics 
which make it possible to transmit data to distant 

points with unusual fidelity and precision. Whe1 
greater accuracy is required, such as very Jon 
range radio navigation systems and internation; 
transmission of frequency standards, VLF promis. 
to open doors to many new and important uses. 

June Proceedings of the IRE gives you the facts about VLJ 
This year, the Boulder Laboratories of the National Bureau of Standards and the 1R1 
Professional Group on Antennas and Propagation co-sponsored a Symposium at Bou. 
der, Colorado, on· the propagation of very low frequency radio waves. From th 
papers given at this important meeting the editors of Proceedings have chosen tho~ 
of broadest interest for publication in the June, 1957, issue. 

Typical of the service offered members of IRE is this VLF report - to be used nov 
and ref erred to for years to come. If you are not a member of The Institute of Radii 
Engineers be sure to reserve a copy of the June Proceedings of the IRE, today! 

Partial Contents of this VLF Issue: 
"A Technique for the Rapid Analysis tf Whistlers," by J. K. Grierson, Defense 

Reserve Board, Ottawa, Ontario, Canada. 
"VLF Radiation from L11htnin1 Strikes," by E. L. Ifill, School of Physics, Univer

sity of Minnesota. 
"Same Recent Measurements of Atmospheric Heise In Canada," by C. A. McKer

row, Defense Reserve Board, Ottawa, Ontario, Canada. 
"lnterctntinentil frequency Ctmp1rison by Very Low frequency Radio Trans· 

mission," by J. A.. Pierce, Croft Laboratory, Harvard. 
"The Mode Theory of VLF Ionospheric PropaptJon for Finite Ground Conductivity," 

by James R. Wait, National Bureau of Standards, Boulder, 
Colorado. 

"The 6eomeltlcal Optics of Ylf Sky Wave Prop11atlon," by J. R. Wait & A. 
Murphy, National Bureau of Standards, Boulder, Colorado. 

"Characteristics of Atmospheric Noise fnm 1 to 1 DO Kc/s," by A. D. Watt & 
E. L. Maxwell, National Bureau of Standards, Boulder, Colorado. 

''The Present State of Knowled1e Concernin1 the Lower lonoiphere," by A. H. 
Waynick, The Pennsylvania State University. 

"Noise lnvesti1ation at VLF by the National Bureau tf Standards," by W. Q. 
Crichlow, National Bureau of Standards, Boulder, Colorado. 

"Reflection at a Shapely·Baunded Ionosphere," by I. W. Yebroff, Stanford Uni
versity. 

"The Attenuation Versus frequency Characteristics of VLF Radio Waves," by 
J. R. Wait, National Bureau of Standards, Boulder, Colorado. 

"The Wave1ulde Made Theory of the Prop111tlon of VLF Radio Waves," by K. G. 
Budden, University of Cambridge, England. 
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rANDBOOK 01' PIEZOELECTRIC 
CRt'ST ALS FOR RADIO EQUIP
MENT DESIGNERS, PB lU586R, 
~ J. P. Biulaarum. OTS, U.S. De
portment of Comm.ere~, Fulains-
1011 25, D. C. 70% ptl#jea, $1.00. 
Recently released lo industry as a 

uide for designers of military elec· 
ronic devices, Mr. Buchanan's man
al is a revised edition of the Air 
'orce handbook of the same title 
i$Ued in 1954. 

Presenting a comprehensive ex· 
mination of piezoelectric control of 
adio frequencies, the manual in
ludes background material, circuit 
heory, components data and all in
nrmat ion essential to the application 
,f piezoelectric crystal oscillators. 

In addition to a 430-page division 
:i\·en to general coverage, other sec
ions discuss application of crystal 
mit, holders and ovens recommended 
or use in equipment of new design. 

The illustrated volume also in
ludes a bibliography containing 
nme 900 entries together with a Jisl 
if manufacturers. 
'RINCIPLES OF ELECTRIC AND 

MAGNETIC CIRClllTS, by Farren 
8. Boa.t, Plt.D. Harper & Bro•A· 
Pr•, New York. 369 PGI"'• $5.50. 
Dr. Boast's second edition, like the 

in;t. is designed to give a full com· 
•rehension of electric and magnetic 
irC'uits to the undergraduate student. 

However, the section treating elec
ric energy sources has brought the 
ext up to date relative to improve· 
nen ts in solar sources. Jn Part JV 
a presentation of the methods of 
lectric network analysis), sections 
1ave heen expanded to indude dis
ussion and further examples on sit· 
1ations involving voltage sources in 
ircuite where a direct application of 
1a1'ic principles would render the cir
u its indeterminable of solution. 

In addition, a more exact mathe· 
natical treatment of the combination 
·f the compensation theorem and the 
uperposition principle is offererl . Al
hou~h the En~lish units of magnetic 
1ntential gradient and Aux density 
ire emphasized, the rationnlizrd MKS 
1 !'tem of units. is also emplo~1erl . 

More than 300 prohlems are pro. 
·ided the student for testing his 
1hility to apply theory. 

ALOI ,1U· 11, t.;\t;f\[~ 1'.ltl' t .. r,., 
ll11r1·• I'. fJl •,,11. 1'. I nn \11.tmrid 
( o., i nr., l'rinN'rt"' · :\. J. 7 J 8 pnlf~ 
.... , '-~"-
.... , ri11h11, I\ , .. uml 11111ti1•11 1•ir.· 

lt1n• 111111 n· .. orrl :n1! ,.,,, ,n ... ·r•. nr1·l11· 
t•·• t~ J111•l 11111 h:i " , tlu~ r1••\1 h ··11· 

I 1,;r1I c•1l itiro11 m11~1-- 1 illilal1l1· the 
uu -t 1111·t11 .!Jtr 111(11t111Jlt•lh iu 1111"1. 
1..111 d1..uu .. tit. ~ic111..1.., anJ ul11.:fa t.0111· 

plete worldng methods covering the 
entire field of acoustical engineer· 
ing. 

In addition to the most recent de· 
velopments in underwater acoustics, 
ultrasonics, architectural considera
tions and new musical instruments, 
the two new chapters t reat sound re
producing systems and communica
tions systems. 

Since reducing a vibrating system 
to the analogous electrical network 
has been found a valuable tool in 
an analysis of that system, there is 
made throughout the volume a logical 
use of analogies between electrical, 
mechanical and acoustical systems. 
Detailed presentations of theory and 
practice are given concerning impor
tant transducers, and the material on 
speech, music and hearing correlates 
objective and subjective acoustics. 

" LIFE" PHOTOGRAPHERS-THEIR 
CAREERS AND F AYORJTE PlC
TURES, br S•ankr Rayfield. Doable. 
day &: Co., Inc., N- t'orlc 22, N.t'. 
89 ~e1, l 4~ JC l 0 Y.i "• cue-bourui, 
cooled 1toclc, $5.00. 
ln compiling this unique anthology 

concerning 40 Life photographers, 
Stanley Rayfield has traced the ca· 
reers and specialties of the entire 
Life photographic staff, from the 
original four in 1936 to the youngest, 
who was just 6 years old when the 
picture magazine was born. 

Rather than giving a definitive 
record of any one photographer's 
work, a demonstration of individual 
approaches to picture-making and 
photo-journalism is offered and illus
trated with 228 black-and-white pho. 
tographs. Life photographers "hope 
that out of the thousands of nega
tives they shoot will come a truly 
great picture once in a while and 
many of them have pictures that are 
a permanent contribution to pho
tography. Today the editors look at 
% million pictun.•s a year to find the 
10,000 they will print. The odds 
'against' a picture running in Life 
are ahout 50 to l." 

Of special interest lo those inter
ested in photography is a section of 
the book on Life photo~ raphic tech
nique and equipment. 

UNDERSTANDING HI-Fl CIRCUITS, 
by Norman H. Crowlaur.t. wr1&11· 
#Hx:lc Library, Inc •• rv- t'orlc 11, 
N.Y. ZZ4 pastU; $Z.90-pape>r
bourui edition, $5.00--luard-bourui 
edldon. 
Although asseMing high-fidelity 

performance is generally regarded a 
matter of taste, its circuitry is com
pletely scientific. With the rapid 
progress in the science of audio cir· 
cuitry during the last decade, there 
has arisen, however, some confusion 
in the evaluation of the variety of 
circuits available. 

For the engineer, technician, musi· 
cian or layman, Mr. Crowhurst has 
endeavored lo divide the whole audio 
or high fidelity system into sections, 
explaining pertinent technical points 
that lend themselves easily to confu· 
sion, such as, output stages, match
ing, equalization, speaker crossovers, 
volume and tone controls. 

The concept of proper integration 
of parts, consider ing the system as a 
whole, is presented to reveal as in
valid the idea that the best result is 
ohained merely by a grouping of 
all the "best" parts. 

In most sections there are at least 
two approaches-one simple and one 
complex. Additional consideratfon of 
such circumstances as budget, taste 
in programs, critical listening habits, 
etc., permits the reader to make his 
own particular compromise. 

1 'NOR" KWIK·KALL 
INTERCOM $Y$TtM 
with t lngle pair of 

"'ires fOf Yolce ond onnunciotor 

~ aro l~el, dual ;impli6nuon 

~ 1-pair wires permic secrtt 2-way 
tlllctcom or run(crence calls between 
cny master sl4tfons .. 1>3ging keys 
~V3ilablr 

* /\nnuncilltors provide vl5ual memo 
mtwge with chime nr buucr fot 
11udible sisrul 

* Mo~tcc unit.s include both ~pttker 
and handset .. ;av11l~ble in 6 to 36 
stallon units wich untimilC'd 
intaconncctions pol~1blc 

For Complt1l' 111/onnafi()H fP~iu To 

J . M . LOGE SOUND ENGIN EERS 
2 Ii I Wes t Wasliingrnn Bnulcv.ird 

Lo$ /\n,11clcs 18, u hforni;i. 
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Large-scale electronic manufacturers require fast and re
liable tube-testing methods. To meet this need, The Martin 
Company of Baltimore has developed a high-speed precision tube 
tester which complies with all the test requirements of MIL-E-IC 
specifications. 

The General Radio Vacuum-Tube Bridge has been incor
porated in the tester to allow the operator to make periodic com
parison measurements and thus maintain tester accuracy. The 
Vacuum-Tube Bridge is ideally suited to act as watch dog. It not 
only measures amplification factor, dynamic plate resistance, and 
transconductance directly, but performs each measurement in
dependently of the other. Cross checks can be made at any time 
using known mathematical relationships. lnterelectrode and stray 
capacities can be easily balanced out - thus eliminating awkward 
and cumbersome correction factors. Negative coefficients can be 
measured as readily as positive values. For these many reasons, 
Martin uses the General Radio Vacuum-Tube Bridge as their 
standard for measuring tube reliability. 

Write for complete information 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 

8ro1d Avenue ~t linden. R1drel1tld. N J NEW YOllK AltEA 1000 N. So.vard St 

IOSS llt~ SI. Stlvtr Sprlnf, Md. WASHINGTON, 0 . C. 1150 York Road, Abonaton, Pa 

Type 561-0 
Vacuum-Tube Bridge .... $850 

Rance: Amolll~l•o" lttlor (>.) o 001 to 10.000 
Oyn~m1c 01111 resistance (rp) SO ohms to 20 mtrahms 
Tr1n1CO"duct1nct (I,..) 0 02 to 50.000 m1crOtT1hos 

Accuracy: • 2" when r" 11 som...,h••• btlwttn l ~•lollm ind I mes· 
ohm, •I lo,.tr and hothtr valun ol •p lhe error oncruses sh&hlly. 

Tube Mountlac- Ttn dontttnl ld101or pt1tes are lurn•shtd lor ''"'""''"' 
111 commonly used lubes An addohonJI .. unowtrul" ldaplor Is suool•ed 
tor use ,.,lh unmounltd or nonst1ndard tubes (d11 socl<.ets are also 
orowodtd 101 lflns•ston and sub"'1"11ture tubH 

Ctrrtnt and Volta&• Ratln&s: Maumum 1tlc .. 1ble pl1te current and 
•ol~&t 11 ISO ma 1nd 1500 \olts. respectowtlf A" e•lt1n1t Po"" S4IPPl1 
11 rlQuortd. 

Tra""stor 11111ont1tri - both lor<tud and lf•t•se ~otlaee 
amphf~toon laCIOI, rnrstance. and 1r1nsco11ductance un be 
mtHurtd qute~ly ind euoly. from thn• musurtments, two ol 
th• more commo" ouamtltts (h,. 1nd hu) .,, c••tn dorect11: 
lhe other two (hu or a and hu) are re.dolt calculated. 
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RADAR THAT PUTS 

THE FINGER ON STORMS 

Man's newest ally in his eternal battle with the ele
ments is Raytheon Storm Detector Radar. Already. 
military versions of this radar are providing invalu
able help in tracking destructive stonns and in 
issuing timely advance warnings. Next year 39 new 
units are scheduled to keep watch around-the-clock 
for the U.S. Weather Bureau. 

Each radar pinpoints storms in a 300,000 square 
mile area. "sees" drizzle, snow, fog or probes deep 
into the heart of a rain-lashed hurricane. 

Here is another example of 
how military and civilian 
electronics are teaming-up 
to help safeguard America. 

Excellence In Electronics 

RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 

• ---
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Abrasion and mercury te~ts 
on magnet wire. 

l . 
Pilot plant run 

on encapsul1ting material. 

IS THIS PROVEN RELIABILITY AND UNIFO 
IN THE COMPONENTS OF YOUR EQUIPMENl 
A larie aircraft company ... "Our vendor analysis for past year I 
sands of tests) shows zero rejects." 
A larie electric company ... "Consistent quality has placed you a 
# 1 source ... are grateful for the aid you have given our own QI 
control staff." 
A large military electronics company ... "Switching from former ¥t 
to UTC has saved us 18% of transformer and filter cost by red! 
manufacturing costs." 
A large instrumentation company ... "We haven't had one field fl 
in fifteen years' use of UTC parts•." 

• 0-.er 100,000 units. 

hport D1•os1on · 13 ( . 40111' St , Nrw York 1~ N. Y. C4bla " All..U" 
P•C1frc Mft, Omuon 4008 W. Hlftr~on Blvd., lo• ,.,_..1es, CIJI. 



SEVEN AGES 

OF THE TELEPHONE 
ALL THE WORLD'S A STAGE, and all the men and women 
merely players . ..• And one man in hi.J time plays many parts, 
his acts being seven ages. At first the infant . . . SHAKESPEARE 

All through the years, from babyhood on, the telephone is 
an important, indispensable part of almost everything we 
do. And as the hands that grasp the telephone grow in size 
and usefulness, so grows also the usefulness of the telephone. 

GROWING UP It isn't long before the 
telephone becomes more than a magical 
fascination. It begins to be something 
for doing things. A particular pal to call. 
And a very necessary part of growing up. 

~ARNING A LIVING The years go by 
od always there is the responsibility of 
arniog a living. Here again the tele· 
1hone fa a speedy, willing, ever-present 
elper. It is a part of the daily work 
nd the progress of almost .everyone. 

DYNAMIC TEENS Life is now a whirl 
of activity. So many things to do. Girl 
talks to girl. And boy talks to girl And 
there are two happy hearts when she 
says, "I'd love to go." 

RAISING A FAMILY Now the telephone 
becomes more useful than ever. For how 
could Mother ever run her household 
and raise a family without it! Friends, 
relatives, stores, doctors. conveniences 
- all are so easy to reach by telephone. 

BABY DAYS At first the telephone is 
just something that rings. But soon the 
lusty newcomer is saying "hello, Daddy" 
all by himself and listening in wide-eyed 
wonder to the magic of Daddy's voice. 

JUST MARRIED Two starry-eyed young 
people starting a new life together. The 
telephone, which is so much a part of 
courtship, is also a big help in all the 
marriage plans and in getting settled. 

IT'S GRANDMA NOW And now she's 
holding a grandchild on her lap. The 
telephone that has served her so faith· 
fully now starts a new era of service. 
The cycle of life and the seven ages 
of the telephone begin all over again. 

W.,k;og log•I'" lo b,;og pooplo log•I'" •.• BE LL TE LE PHONE SYSTEM @ 
.1GNAL, NOVEMBER, 1957 

Gnoglc 
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in an instant -THE KILL 

Twelve seconds ago, this hostile aircraft came in range of a Navy Interceptor. Ten seconds 
ago, a little black box took control of the Navy craft's weapons system. Four seconds ago, 
it unleashed a salvo of deadly rockets. Two seconds from now the intruder will explode 
into a ball of fire . 

The little black box that takes credit for the kill is the Mark 16 airborne fire control com
puter designed to make split-second decisions in high-speed aerial warfare. Credit for the 
black box goes to the Navy, to Lenkurt and other cooperating manufacturers. Developed 
to achieve a specific military objedive, it is one of the unpublicized but highly important 
marvels of this electronic age. Everything else about it is classified. · 

But it can be said that Lenkurt's facilities a re uniquely suited to undertaking "black box 
projects" for government and military agencies, for research, development, and precision 
produdion of telecommunications equipment. 

Lenkurt equipment- carrier, miaowave, and complete communications systems - is In 
round-the-clock use in many of our most vital defense installations. To see how Lenkurt may 

help on Y°"' next p•ojed, <oil In you• lenkun "'p-ntatWe •• '*'/~ 

San Carlos, Ca li#. • M~xico, D. F. • Vancou-rer,.a ._c. 

--- ··- . -
· . ~~:'.~~' 
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y. Wntt TyptM/B 

/ 
, 

fypt MfC 
'h Won 

• • 1.,. 
·. ""· ..... .... . '.: :o r, 

FEATURES 
• Now avallable In a wattage rating•• Metalllo realatlve tllm aoourat•lr oontrolled and applied to 

apeolal "'SI" qualltr oeramlo oor•• • Dealgned to aurpaaa o"araoterlatlo A of apeoltloatlon 

MIL•lt•tOS08• •Low nol•• level Independent of range• Voltage ooettlol•nt oan b• dlaregard•d 

Here are molded metal film resistors that set new 
standards of performance-units that will withstand 
full load at 125° C. ambient to zero at 175° C. 
In addition to high initial accuracy, these new MIL 
type units combine a stability on load and a low, 
controlled temperature coefficient never before 
available in film resistors. They also provide low 
inductance and shunt capacitance plus excellent 
.tiigh frequency characteristics. 

lnwloted Composition Resitlon • 
Depotlled and loron Carbon 
l'reclston • l'ower R&altlon • 
Voltmtter Multipliers • Ultra Hf 
and HI-Voltage Retlllon 

Low Wattage Wire WOW1dt • 
RHitlonce Strip• ond Discs • 
Selenlum Rectiflen and Diodes • 
Htrmellc Sealing T errnlnob • hi· 
suloted C1'okes • l'teclslon Wire 
Wounds • l'otentlometen 

Small in size and weight, IRC precision metal film 
resistors can replace precision wire wound resistors 
in many applications. They are available in five 
temperature coefficient spans for maintaining or 
controlling resistance over wide temperature ranges. 
They can be used where high stabili ty must be 
obtained under difficult load and humidity condi
tions. You'll also want to investigate them for high 
frequency applications. Send for complete details . 

SEND TODAY FOR IRC CATALOG lt-3• 

INTERNATJONAL RESISTANCE CQ. Dept,S4', 401N.lroodSt.,l'Nfodelphlo8,l'o.; lnC_.:W-tl-IR..ntonceCo.,ltd .. T..._.,l.lc-. 
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In m)' last message, I spoke of the possibilities of creating a greater interest at our chapter meetings by 
discussing timely subjects and events relating to our national weJfare. I also hinted at the importance of 
being alert to the problems of balancing heavy industrial requirements against the needs of an expanding 
economy. Jn short, I was saying that the future of America depends upon how well we as a Nation utilize 
our economic resources in advancing our national objectives. 

This is a process known as economic mobilization. Its phraseology is meaningful and carries a dynamic 
connotation which is profoundly important to all of us in the communications and electronics field. It is the 
respons-ibility of our citizens and our industrial organizations to plan, cooperate, control and coordinate the 
transformation of the Nation's productivity from a peace time economy to an emergency statu.s. In this age 
when time has been reduced from days to minutes, it is necessary to prepare the blue prints for tomorrow's 
eventualities now if we are to support our defense requirements at home and abroad and, at the same time, 
maintain a progressive day-to-day civilian economic balance. This must be done in concert with our peace time 
responsibilities to assist our allies and to help them in developing a stable economic posture. This transforma· 
tion does not fall upon industrial management alone, and neither is it a spontaneous evolution. It must he 
sparked and directed by the Federal Government, for this is the law of the land. The .point to remember is that 
we should see to it that action is taken now to prepare against the day of reckoning, so that our organizations 
for national security have the means to provide for the defense of our Nation, and to w-in quickly and as 
economically as possible should a war he thrust upon us. This is our challenge, since ultimate success or fail
ure of national mobilization, and the operation of the economy hef ore and after mobilization, depends to a 
maximum degree upon the people. 

Perhaps President Eisenhower, in hie State of the Union message on February 2nd, 1953, has provided us 
with the foundation on which to build for our future security when he said, "Our problem is to achieve 
adequate military strength within the limits of endurable strain upon our economy.'' ... "To amass military 
power without regard to our economic capacity would be to defend ourselves against one kind of disaster by 
inviting another." . .. ''We must effectively integrate our armament programs and place them in such careful 
rela.tion to our industrial facilities that we aasure the best use of our manpower and our materials. To have 
pt>ace and security, we need above all to he strong and alert; we need unified effort.'' 

T be next point I would like to make relates to the importance of bringing new blood into the chapter organ
izations. It is my unshakable conviction that each chapter can benefit materially by electing to chapter offices 
each year young executives representing the various industries in the communications, electronics and photog· 
raphic fields, together with engineers, educators and scientists working on research and development, and other 
dynamic leaders within the community. A constant change within the chapter organization assures new ideas, 
but even more, provides a means for ma.king the Armed Forces Communications and Electronics Association 
and its official publication, StCNAL, known to a greater number of people. 

With the appointment of a new Executive Vice President at national headquarters, who will devote much of 
his time to the furtherance of closer a88ociation with the chapters and the expansion of our association, and 
with the publication of a top·ftight monthly magazine, SIGNAL, we have every reason to believe there will he a 
steady and progressive growth in the montha ahead. This growth can he stimulated by bringing new men into 
the chapter organization and by a little effort on the part of our present members in encouraging new member· 
ship among their friends. 
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MIRACLE 

IN 

MINIATURE 

Observation and control of am· 
phlbious and alrbome landings. 

Close observation of jet or piston engine 
test performance. 

Surveillance of assembly 
areas and movements 
of forces. 

Observation of danger areot, 
where oaposure would involft 
danger to personnel 

Brand new I RCA .. Telemlte" (model JTV·O a t-pound 
ultra-miniature televlalon camera, makes poaalble direct 
observation of sites and events never before acceaalble by TV 

It fits lightly into the hand; it can be carried in a 
pocket; it weighs about a pound; it will go places too 
small for ordinary cameras, too dangerous for man; it 
will observe without being conspicuous; it may be 
mounted on a tripod, fastened to wall or bulkhead, 
hand-held by a pistol grip. Size: 1%" x 2Ys" x 4%". 

By means of a transistorized circuit and the new RCA 
half-inch Vidicon, the "Telemite" actually surpasses 

~ •11010 

~k(1)@ 

standard Vidicon-type industrial TV cameras in sensi
tivity. It produces clear, contrasty pictures with a 
scene illumination of 10-foot candles or less. 

The "Telemite" operates with up to 200 feet of cable 
between it and the control monitor, and this distance 
can be further extended by using a repeater amplifier. 
This is the first TV camera to employ photoelectric 
sensitivity control, which provides automatic adapta· 
tion to widely varying scene illumination. 

DEFENSE ELECTRONIC PRODUCTS 

CAMDEN, N.J. 
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electronics NEW 

!DESPREAD ANXIETY APPEARS TO 

xist in the electronics industry. 
ircra!t manufacturers gradually are 
ncroaching on the electronics and 

communications field. 
The general scramble throughout 

industry for trained engineers and 
skilled technicians, especially those 
with backgrounds and schooling in 
the relatively new field of electronics, 
is popularly taken for unmistakable 
evidence of this trend. 

Thus needless but quite natural ri-
lvalries and resentments between the 
electronics and aviation industries 
are springing up as the aircraft and 

tmissile designers have come to rely 
l increasingly upon electronic compo-
1 nents to make possible the perform-
ance demanded of modern day weap

' on systems. 
Yet many of these same rivalries 

and resentments are rooted in the 
misunderstanding of why the air
craft and missile makers are so con· 
cerned with developing their elec· 
tronic capability. This capability 
must be developed if we are to take 
n~essary cognizance of the ever· 
growing role electronics can play in 
our offensive and defensive military 
planning. 

The building of a capable elec
tronics engineering staff by an air
craft or missile manufacturer is just 
as legitimate and necessary as the 
development of a staff of competent 
propulsion engineers. In order to de
sign advanced manned and unmanned 
aerial weapons, we have to have maxi
mum competence in propulsion engi
neering. But this does not mean we 
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manufacture engines or that we in
tend to in the future. 

By now, everyone must be familiar 
with the truly formidable technical 
production problems created by the 
swift advent of supersonic and hyper· 
sonic aerial vehicles, both manned 
and unmanned. We are indeed strain
ing at the leashes of scientific knowl
edge in many areas--in metallurgy, 
in high-altitude physics, in the behav
ior of materials and electrical com
ponents at elevated temperatures, in 
the so-called exotic fuels and their 
related propulsion problems-to name 
just a few of our trouble spots. 

We cannot afford to minimize the 
difficulty of any of thl!se problems. 
However, in the development of pres
ent day weapons to meet present day 
threats, and in the planning and de
signing of tomorrow's weapons to 
counter tomorrow's threats, we have 
one dominant responsibility. This 
responsibility underlies everything we 
produce or plan to produce for the 

WEAPON 

SYSTEMS 
military services, and for the civilian 
market as well. It is summed up in 
the word "reliability." 

Not too many years ago, in aerial 
weapons, for example, reliability cen
tered on three factors: a relatively 
slow airplane, the courageous man 
who flew it, and the guns he was given 
to aim and shoot with his own hands 
and eyes, or the bombs his aircraft 
was equipped to drop on military 
targets. Reliability was only as good 
as the human in the cockpit was skill
ful in manipulating the equipment he 
was given--only as good as the judg· 
ment he was capable of applying to 
each combat situation. 

Today, this is no longer quite true 
and with the passing of each year, 
the reliability task is becoming less 
and less simple. Today, we are fly
ing interceptor aircraft that can travel 
faster than sound and automatically 
can fire their rocket and guided mis
sile armament at enemy targets our 
pilots may not actually have seen. 
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Bombardiers, too, could destroy or 
extensively damage targets ob&eured 
by weather or darkness. Supersonic 
guided missiles, equipped with elec~ 
tronic devices that help the weapon 
seek, find and knock down a fast· 
moving target regardless of visibility, 
can be launched from land, sea and 
air. 

All of these sophjsticated and com· 
plex weapons are useful militarily 
only to the degree that they-and the 
even more complex launching and 
directing systems of which they are 
just a part~an be relied upon to 
stop or impair the effectiveness of an 
enemy attack or accomp~h the mili· 
tary objectives of our own retaliatory 
forces. 

Seldom is there a weapon in today'• 
military arsenal that is not a part of 
a larger and even more complicated 
system-an equipment complex cre
ated to detect, track and counter any 
enemy threat from the air or to cope 
with a surface attack launched from 
ground or ocean. 

At many points in these compl~ 
systems, the human is still the vital 
decision-making, judgment-exercising 
element, but in a far different way 
than in the old dog-fighting aerial 
combat sense of World Wars I and II. 
Whenever an "either or" decision 
must be made, whenever a "now or 
later" judgment becomes necessary, 
we as yet have devised no substitute 
for the human brain. 

Nevertheless, the employment of 
that human judgment is reduced 
almost to futility if any of the critical 
components of a complex weapon 
system fails to function properly. And 
in truth, there are today many com
bat situations in which human judg
ment alone no longer can be relied 
upon for the rapid calculations and 
motions made necessary by the very 
high speeds at which our modem 
aerial weapons are traveling. Increas
ingly, we find ourselves relying more 
and more upon the tools that electron
ics have given us-high-speed but 
compact computerto, radar and other 
circuits that can sense the presence 
of a target not visible to human eyes, 
devices that move· control surfaces 
far faster and with i.nfinitely greater 
sensitivity than human hands or feet, 
gyros that are not subject to vertigo 
or the disorienting pressures of high 
G forces induced by acute maneuvers 
at high speeds. 

Thus, not only are our individual 
weapons themselves more complex 
today than they were a decade ago, 
but they also perform effectively only 
in relation to the other segments of 
the weapon system of which they are 
the punch-delivering part. 

8 

To an aircraft or missile manufac
turer such as Convair Division of 
General Dynamics Corporation, this 
means three primary things. . .. 

1. He must design components in 
terms of the whole weapon system. 
Each must be intimately related to 
the limitations of the others in the 
system, trailing neither too far be
hind the technological levels of the 
other elements nor leading too far 
ahead. 

2. If the weapon system is to func· 
tion effecti vely throughout, the de· 
signer must make it relatively simple 
to maintain, and the training and 
skill levels demanded of the men re
sponsible for maintenance of all its 
individual elements in operational use 
obviously must fall far below those 
of the men who designed and devel· 
oped those elements for production. 

3. He must so design and develop 
the system that it is producible by 
present-day shop standards. True, in 
many areas of the aircraft and missile 
industry, shop technology: is far ad
vanced over that of other less exact· 
ing industries. The aircraft-missile 
industry works to far closer tolerances 
and the components it creates and 
purchases from other suppliers must 
be not only much more precise in per· 
formance but also much more rugged 
than are the products with which all 
of us are familiar in our daily lives 
--our automobiles, TV sets, radios, 
automatic appliances and the like. 

Granting the validity of these basic 
industrial principles, it can be seen 
that to remain competitive with other 
manufacturers and to continue to pro
vide the kind of advance product 
planning that is dictated by modem 
military technology, we as an aircraft 
and missile manufacturer have had to 
deveiop our weapon S)'Slem design 
and management capability. Going 
hand·in·hand with this is the increas
ing necessity to design for maintain· 
ability, and to keep fabricating tech
niques and the employment of revolu
tionary new materials and processes 
consonant with the design sophisti· 
cation of all the weapon system ele
ments. 

Military Procuremenl• 

Today, as a weapon system de
signer, an aircraft-missile manufac
turer such as Convair must devote a 
large part of its engineering, research 
and development etiort to the elec
tronic asrects of the systems on the 
company s drawing boards. Only six 
years ago, electronics accounted for 
only 6.1 per cent of the U.S. Air 
Force's aircraft and related procure· 
ment. Yet in fiscal 1957, this per· 
centage had climbed to 17.3 per cent, 

or 1.4 billion dollars 
lions spent for airer 
products. And in the o 
other than aircraft and 
ment, dectronic and 
devices accounted for 
per cent of USAF pur 
1956-57. ln the first 
1957, approximately 367 
lan were spent by the o.!ll'IJ~ent c 
Defense for procurement ·. ·;,lr.ctro1 
ics and communication$i-.nd ~ 
million during the · · ndi.t 
period of fiscal 1956. figuii 
exclude electronic and · 
tion equipment install _ 
components of airer 
cles, artillery, missiles, 
other equipment. 

The three Services s 
billions for aircraft p 
the first half of fiscal 
300 millions more than id' san 
period a year ago. For mi5siles U 
three Services spent slightly mo· 
than 850 millions, compared wil 
about 445 millions in the first ha 
of fiscal 1956. 

While there are strong indicatio1 
that future military procurement W: 
be pared down, it would be foolharc 
to predict any decline in the propa 
tion of outlay that will be devoted I 
electronics and related electric. 
equipment in our future aircraft an 
rojssile procurement. 

Obviously, at Convair-Pomon; 
where our primary concern is d~igi 
development and production < 

guided missiles for the U.S. Na11. 11 
must employ electronic and radz 
engineers who are just as capable i 
are the other specialists required b 
our product-in aerodynamics, 5tru1 
tures, mechanics, hydraulics, poet 
matics, metallurgy, chemistry, an 
the host of other scientific disciplint 
represented in our engineering ck 
sign, test and production ro!ite~. 

In fact, if any one thing distin 
guishes our type of business from tba 
of consumer manufacturing, it i; th 
depth of engineering force we are rt 

quired to maintain and to derelop 
As weapon designers, we have to h1r1 

capability in all of the enginetrill/ 
areas affecting our products, col fu.~ 
in a selected few. 

If the weapons are to fonctior 
properly, we must have good elert.Nn 
ics men at the outset of the ~ip 
phase. Electronics are an integri 
and often determining design factor. 
not a superimposed accessory added 
after the aircraft or missile is cre!fed. 
All the rrussile or aircraft element! 
must dovetail into a single woriing 
whole. 

It should be equally obviotl5 that 
no aircraft or missile producer 11·ould 

(Continued on pqe )0) 

SIGNAL. NOVEM9ER. l.s'I 



V. S. 4""W photo. 

Aerial drone being launched in teat at Fart Huachuca . Remotely controlled by van equipment, ii .. rves as a " llying camera" to spot 
enemy movements and in1tallatlons. 

U. S. ARMY SIGNAL CORPS DEVELOPS ELECTRONICS FOR 
ATOMIC-AGE AT FORT HUACHUCA PROVING GROUND 

Fort Huachuca, once a sleepy cavalry post, has come 
of age in the last few years. When the United States 
Army Electronic Proving Ground was established 
here in early 1954, this mile-high post was set upon a 
new trail marked by electron tubes, transistors, radar 
antennae, and television cameras. 

Nestled against the base of the rugged Huachuca 
mountains about 100 miles south of Tuscon, its 
70,000 plus acres are a beehive of electronic activity 
under United States Army Signal Corps direction. 
The many types of different terrain are ideal for the 
testing of electronic equipment . 

Nearly 5,000 military personnel and approximately 
2,000 civilian employees, many of them highly skilled 
scientists, are engaged in work at the Proving Ground. 

The new look in defense is placing heavier burdens 
on the United States Anny Signal Corps. This, of 
course, means more communications with new doc
trines suited for employment in atomic war. The Com
bat Development Department at the Proving Ground 
has been experimenting along these lines. A new area 
system of battlefield communication designed to meet 
the threat of mass destruction from nuclear attack 
is now in the planning stages. 

Meanwhile, the Signal Communications Depart
ment is conducting tests on both st.andard and experi-

mental United States Anny Signal Corps equipment 
to determine their future with the new look in defense. 
Under atomic attack, the use of extensive wires will 
not be practical. More radio communication is the 
answer, but ways to put more channels on radio fre
quency must be found. 

With the spread-out of troops under atomic attack, 
increased surveillance of combat areas is a necessity. 
The Combat Surveillance Department of USAEPG is 
presently developing and testing a surveillance sys
tem with devices on the ground and in the air to 
bring reconnaissance and fire control information to 
the field commander. 

Another important Proving Ground product is the 
"Flying Camera." A high speed camera is mounted 
in the fuselage of a remote-controlled drone aircraft. 
The aircraft is launched into the air by means of 
jet assist. When its mission is completed, the drone 
parachutes to the ground near the original launching 
site. Its up-to-the-minute pictures are developed, 
and the troops proceed to hit the pin-pointed areas 
of resistance. 

f f f 

These are just a few of the many projects under 
way at Fort Huachuca, helping to keep our country's 
military offense and defense the world's best. 

I I • • r • 11 I ,, r 11 ' ,1 ,1 l, c , •• • 1 I 11 . 1,· ,1 .1 
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FORD INSTRUMENT CO. 
DIV ISION OF SPERRY RAND CORPORATION 

:n.10 Tho11110" AvenlM, lo"t l1lo11d City 1, New York 
field Solea Oltlce1: Beverly Hills, Colif.1 Dayton, Ohio 

• N 0 I H 8 8 Ra flf u-1 allllltlft can find a futun at fOID INSllUMENT CO. Write f« lnf..-tton. 
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En9lnHl"I al f0td Instrument check out drone con
trol 1ystem f0t United State• Army project. 
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want to undertake the costly and high· 
ly specialized assembly-line produc· 
tion of all the electrical and "black 
box" components in a given weapon 
or weapon system if he could readily 
obtain these components from com
panies having a long and capable pro· 
duction experience in these fields. He 
would not do this anymore than he 
would undertake the production of 
specialized machine tools that bis 
plant might require for a particular 
manufacturing task. 

Sometimes, however, because he 
cannot reasonably obtain elsewhere 
the close-tolerance, high-precision de
vices on which the performance and 
reliability of his missile depend, at a 
price within allowable limits, the air· 
craft-missile manufacturer is com· 

· pelled to design and produce the com· 
·ponents himself. 

But it is also a matter of Convair 
policy that, wherever possible, the pro· 
duction of these components--and in 
many cases the detailed design work. 
also-is subcontracted to established 
competent electronics manufacturers 
or manufacturing in other fields. The 
procurement of "black boxes" nor
mally goes outside the missile-aircraft 
industry, unless the missile-maker's 
quality, tolerance or durability re· 
quirements are so rigid as to be be· 
yond the available capabilities of the 
electronics' manufacturers. 

Convair, in short, is not only a 
producer and designer of airframes 
for aircraft and missiles but also is 
responsible for seeing that the elec· 
tronic, hydraulic, pneumatic and all 
other systems are integrated satisfac· 
torily and reliably into the5e air
frames. 

A good reason why the aircraft. 
missile industry's requirements are 
so much more exacting-and there· 
fore sometimes exceed the capacity of 
some of the electronics industry to 
produce missile and aircraft compo· 
nent&--is that these high·performance 
weapons subject their components to 
vibrations, G forces and environ· 
mental conditions much more severe 
than those to which the electronic in
dustry normally has been accustomed. 

The Convair Terrier missile, for 
instance, contains only specially pro· 
cessed and reliable vacuum tubes. 
These were developed by the electron 
tube manufacturers to meet our spe· 
cial requirements for components of 
U!"usually high quality. To install 
such tubes in an ordinary television 

·~ircuit would be a wasteful luxury, 
bttt to install less reliable and lower· 

·· quality tubes in the Terrier would 
'.tr~enlouely increase the likelihood 
of missile malfunctioning and would 
increa!e the total cost. 
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Potentiometers are another example 
of Convair's extraordinary needs. We 
build some of our own and had to 
develop our own precision manufac· 
turing techniques for this when it 
proved impractical to obtain fully 
adequate potentiometers from our 
suppliers. We intend to get out of the 
potentiometer business as soon as it 
is possible. 

To eliminate circuit failures or 
miS8ile malfunctioning caused by vi· 
bration, we are developing a method 
of encasing electrical harnesses and 
connectors solidly in plastic by an in· 
jection molding process. We had to 
develop correlary fluoroscopic inspec· 
tion procedures to assure fail-safe 
harnesses and plugs. Inspection of 
these assemblies after potting in 
plastic proved impractical by other 
means. 

Soldering is one of the large manu
facturing operations at Convair· 
Pomona. One and a half million 
direct manhours are spent on solder· 
ing alone. Each missile has approxi
mately 8,000 soldered joints. More 
than 60 per cent of these joints can· 
not be adapted to automated printed 
circuitry, but we intend in the near 
future to produce 40 per cent of the 
Terrier's circuits semi-automatically. 
To accomplish this. we had to develop 
our own new techniques of etching 
and automatically soldering our 
printed circuits. Better reliability was 
one of the most compelling reasons 
why we turned to semi-automatic cir
cuitry production for the Terrier mis
sile. We could not obtain the quality 
we needed elsewhere or by other 
methods at prices we could afford to 
pay. 

With the advent of new and faster 
missiles, we are likely to encounter 
temperatures so high we can't use 
conventional solders and must develop 
really high-temperature materials for 
this purpose. 

Electronic• Concerru 
In the hypersonic missiles of the 

future, 65 per cent of our develop· 
ment effort at Convair-Pomona will 
be electronic engineering, with the 
remaining 35 per cent apportioned 
among structural, mechanical and hy
draulic engineering. 

At Convair-Pomona, 56 per cent of 
the engineers on our payroll today 
are concerned in some way with elec
tronics. At Convair's other missile 
division-Convair-Astrona utics at 
San Diego, California, where the 
Atlas Intercontinental Ballistic Mis
sile is in pilot production, the propor· 
tion is 20% . 

At Convair-SanOiego, where air· 
craft is the dominant product, ap· 
proximately 25 per cent of the quali-

. ..,. 
fied engineers are working in el« 
lronics. More than half of these ar· 
engaged in research and developrnen 
and the remainder are &eatttre 
throughout the division's other actil 
ities. 

To broaden its electronic ba..<e an 
to diversify its corporate struotur; 
Convair's parent corporation, ~ner. 
Dynamics, in June 1955, sequin 
and merged with Stromberg.CarL<-0 
Company, one of the Country's lca1 
ing producers of telecommunication 
sound equipment and military an 
industrial electronics. Stromberg 
a great addition to our family and 
fine organization, but this does D• 

change the need for, or the u.<e o 
electronics people at Pomona or Si 
Diego. 

Electronics is truly becoming or 
of the most dominant-if not ti 
single most important-aspect of 01 

industrial outpuL No forward-loo! 
ing company engaged in productio 
of weapons for the military today ca 
overlook the development of its ele 
tronics systems engineering capahi 
ities to the maximum and still ho~ 
to remain in the competition; whethi 
the parent company carries an ai 
frame and/ or electronics label, th 
needs for successful weapons ~·stt't 
development for our Country are tli 
same. 

'The anxiety I mentioned in rh 
opening paragraph is largely unw11 
ranted. Much of the concern has bee. 
generated by defense spending redU< 
tion and a feeling of panic that ha 
resulted. I do not believe, for e1 
ample, that the ai.rcraft industry it 
tends to get into the electronic part 
business. Actually, the aircraft &ll< 

electronics industries have mucli mor 
in common than do some of the orhe 
major basic industries that hal'l 
entered the electronics and the mi! 
siles fields in the past ten years. 

In conclusion, I would like lo re 
iterate one major premise. Tho~ o 
us in the airframe-electronics indu~lr; 
must work together to strengthen oll' 
capabilities to produce these weapo~ 
systems. We must maintain hi~l 
standards of reliability and at !hi 
same time we must build these 5tand 
ards within a framework of low rcr9 
production. As I have already ~aled. 
we at Convair-Pomona are nol inltl' 
ested in doing all our own eleclJ'{lni~ 
design and production if we c.an find 
a suitable subcontractor who C&ll do 
the job within our high qualiry con· 
trol and performance standard!. 

This then is our challenge. Lei U5 

unite the aircraft and electronics de
ments and meet this challenge to
gether. Let us pull together a; 

"associates,,. • .... · --
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THE SO-U'n\ ~y ~~~ STORY BOOKS 
'IS no mote. fo1eve1: '"g()ne with the 
wind" i'6 'K.mi Cotton and the pic
turesque mode oi \i\e be nurtured. 

Plantations have given way to fac· 
tories; forest lands have been trans· 
formed into housing subdivisions, 

and farm-to-market roads have been 
widened into super highways busy 
with conunerce. 

The South is changed and chang
ing. It is in a period of transition 
which began on the eve of World War 
11 and which has no end in sight. 

Like the rest of the Nation, the 

erates-Alabama, Florida, Georgia, 
Kentucky, Louisiana, Mississippi, 
North Carolina, South Carolina and 
Tennessee. Now, a little more than 
111/2 years later, there are approxi
mately 5,590,000 in operation. 

This gain represents an increase 
of about 3,727,000 telephones just 
since the end of the war, a growth of 
200 per cent. Among the other Bell 
System companies in other parts of 
the Nation, taken altogether, there 
has been a 119.3 per cent increase in 
telephones over the same period. 

To describe the growth in another 

the New South and 

SOUTHERN BELL 
Dhie states are growing. But the 
South's advancement appears to be of 
a different sort from the change oc
curring generally throughout the 
United States during these times of 
great population growth and pros· 
perity. 

Perhaps the best way to describe it 
is to say that the South is experienc· 
ing not just growth as such. It is not 
merely increasing in the things it al
ready had. The growth is not simply 
the addition of more people, more 
factories, more production. The 
transition in the South is a growth in 
quality more than quantity, a growth 
that has roots deep in human prog· 
ress as weU as material progress. 

The significant factor in the 
South's evolution is one of upgrad
ing. There has been a substantial in· 
crease in income per capita. There is 
better education per ca.pita. And, 
most important, there is a higher 
standard of living. 

All people in Southern Bell Tele• 
phone and Telegraph Company
whatever their jobs--are interested 
in and affected by the South1s meta
morphosis. From it bas come a con
tinuing demand for more telephone 
service. It means more calls to han· 
dle, more applications for new serv· 
ice, more installations and changes, 
more construction work, more capital 
to raise and invest. 

Just how much has the telephone 
business been growing in the South? 

At the beginning of 1946, South· 
em Bell had 1,863,204 telephones in 
service in the nine stat!!$ where it op· 
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way: the company now has three 
times as many telephones in .service 
as it had 11 % years ago. And the 
gain over the past 5% years alone 
exceeds the total number of tele
phones in service upon the company's 
65th anniversary in 1944. 

The company's growth has been 
far more than had heen forecast 
earlier for the nine states. In fact, ad
vance estimates of economic growth 
for almost all businesses in the South 
since the war have been fa r too con· 
servative, and economists continually 
have had to raise their sights about 
Dixie during the last decade. 

1t is doubtful any prophet could 
have predicted the expressed desire 
or "demand" for telephones that has 
occurred in this postwar expansion. 
Yet Southern Bell has taken care of 
99.4 per cent of all applications for 
service which have come to it during 
this period. At the present time about 
61 per cent of the households in areas 
served by Southern Bell have tele· 
phones. At the beginning of 1946 
only about 31 per cent had tele
phones. The demand still is continu
ing at a heavy pace. 

To provide facilities for this con· 
tinued and unprecedented increase 
in telephones, Southern Bell expects 
to spend, during this year alone, over 
$1,000,000 each working day in con
structing telephone facilities, or a 
total of almost $300,000,000. 

Southern Bell now operates 1,082 
exchanges in a territory that covers 
50 per cent of the land area of nine 
states. Through these exchanges on 

an average business day this year, 
telephone users are placing an aver
age of over 34, 780,000 local tele· 
phone calls and almost 919,000 long 
distance calls. 

To operate its vast communications 
network, Southern Bell employs about 
701500 persons. Jn contrast, 111/2 
years ago, the company had 36,731 
persons on its payroll. 

At the present ti me, 90 per cent of 
the telephones in the Southern Bell 
area are dial-operated. And almost 
56 per cent of the long distance calls 
ori_ginating in Southern Bell ex· 

by HARVEY G. BOOTH 

Vice President 

Public Relations, 

Southern Bell 

Telephone 6' Telegraph Co. 

changes a.re dialed directly by op
erators. 

In December of this year two cities 
-Deland, Florida and Waycross, 
Georgia-are scheduled to begin use 
of customer direct distance dialing, 
for which equipment now is being 
installed. These will be the first 
Southern Bell exchanges to have the 
service. Meanwhile, over one-third 
of Southern Bell telephones use the 
"2·5" numbering system, designed to 
fit into the nationwide plan for direct 
distance dialing. 

Ju.st as Southern Bell has benefited 
from the progress in the South, it has 
contributed to that progress. This 
year the company will pay an esti· 
mated $285,000,000 in wages. And 
taxes to be paid to local, state and 
federal governments will amount to 
about $137,235,000. In addition, the 
economy of the area has been affected 
favorably by the company's phenome· 
nal construction program which has 
resulted in the expenditure of over 
$2,000,000,000 since the end of 1945. 

Despite all the changes in the area's 
economy, the people of the South feel 
that the .region has not yet reached a 
state of full development and that 
there are possibilities of still further 
growth. 

Southern Bell has complete faith in 
the South and jts dynamic growth 
and potential. And the company 
hopes to he able in the years ahead 
to continue providing in full measure 
the telephone service to help in that 
progress. 

. ··-·-
.11 
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Transmitter 
klystrons 
for microwave 
communications 
IO-watt SRL-7 series 

reflex oscillator klystrons for 1700-193 

1850-2100, 1930-2160, 2160-2400 me 

Frequency bnge 

8•L•7 ..... CIPICATIONS Output Power 

Modulation Bandwidth 20 me 20mc 

70 kc/v Modulation Sensitivity 63 kc/v 

Designed primarily for telephone, tele
type, telegraph and TV transmitting ap
plications, the Sperry SRL-7 series reflex 
klystrons are also ideal for laboratory 
use in test equipment and bench oscilla
tors. Important features include extended 
service life running into thousands of 

...-.-- ·--· --'- ··- ··- .. 

hou~. outstanding ease of modulation, 
and single-screw tuning. Now in large· 
scale production, SRL-7 series klystrons 
are ready for immediate delivery. Phone 
or write your nearest Sperry district office 
for data sheets on these tubes and other 
Sperry .klystrons for other purposes. 

Television transmission Microwave relay Flow control 
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SPARROW I 
epoch in missilry 

FJRST AlR·TO~AlR CUIDED MISSILE JN 
the Nation's arsenal, the Sperry Spar· 
row I already had reached an ad· 
vanced status before it was officially 
announced by the Department of De· 
fense early in 1954, The announce
ment came after seven years of devel· 
opment by the Navy's Bureau of 
Aeronautics and Sperry Gyroscope 
Company. Admiral Arleigh Burke, 
Chief of Naval Operations, credited 
"years of intensive development by 
the Bureau of Aeronautics and Naval 
Air Mis8ile Test Center, and Sperry 
for the readiness of the F1eet with this 
air-to·aiI missile system;" 

Der>eiopmeni. and Element. 

Commenting on the vastness of the 
technical subjects which had to be 
mastered in early guided misaile de· 
velopment, Rear Admiral John E. 
Clark, Director of the Navy's Guided 
Missile Division, has said that ''per· 
haps never in the history of human 
endeavor had man embarked on a 
program of auch magnitude with so 
liUle to base hia efforts on . . .• In ten 
abort yeal'I!, our scientists and engi· 
neers had produced guided missiles 
of amazing performance and relia· 
bility." A case in point, the Sparrow 
l program had to include not only 
design, development and production 
of a "bird" consistent with the Navy's 
peculiar problems of shipboard Ufle, 

but guidance and te!!t equipments, 
training of ground and air crews, and 
the construction and operation of a 
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by 
Warter T. White 

and 
Bertram H. Mandell 

Sperry Gyroscope Co. 

plant specifically for missile produc
tion-all without precedents. 

More than 100 prototype missiles 
had been constructed and critically 
test-flown between 1948 and 1951, in· 
eluding air la.unchings from Navy 
aircraft as early as 1949. Evolution
ary models, these missiles were the 
forerunners of the production Spar· 
row I missiles now in service with the 
Sixth and Seventh Fleets of the U. S. 
Navy. Behind the initial, terse an· 
nouncement of the first air·to-air mis
sile system, is a pioneering ~rojeot 
that began in 1946, when the Sperry 
Gyroscope Company was authorized 
to initiate a study program for the 
development of an air-to-air guided 
missile capable of intercepting bomb· 
er aircraft. 

Also involved were preliminary 
studies and resulting choice of the 
radar guidance system, missile guid
ance system and missile aerodynamic 
configuration. The objective of the 
Sperry Sparrow I Weapon System 
was to defend carrier task forces 
from attack by enemy aircraft 
through the use of beam-riding 
guided missiles launched from ear
ner-based fighters. The probability 
of attack on Naval forces by bigb
speed aircraft carrying guided mis
siles, as well as conventional arma· 
ment, made necessary the develop
ment of this defensive weapon which 
is capable of relatively long range 
operation and which has exceptional· 
ly high single-shot probability of kill. 
The major operating elements of this 

weapon system are: (1) An aircraft 
carriel" which serves as a mobile base 
and directs a fighter to the vicinity of 
the target; (2) The fighter squadron; 
(3) The missile carried ·by the fight· 
er; ( 4) The nghter fire control sys
tem which indicates the course to be 
followed by the fighter; ( 5) The 
fighter radar set which transmits the 
beam which guides the missile, and 
which furnishes data to the fire con
trol system for determining the 
course to be followed by the launch· 
ing aircraft. 

In addition to these operational 
elements, other items essential to sys· 
tem operation, such as test equip· 
ment, maintenance bases, logistical 
support and personnel training pro· 
grams, are parts of the Sparrow I 
Weapon System. 

Component. 

A major element of the Weapon 
System, the Sparrow I is a supersonic 
air-to-air, beam rider type of guided 
missile. The · missile consists of a 
fuze and warhead, a source of hy· 
draulic and electrical stored energy, 
a guidance system and a rooket mo
tor, all packaged in an S..inch diame· 
ter, 121h·foot cylindrical body with 
a pointed ogival nose. The arrange· 
menl of wings and tail fins is a crui
form configuration and provides for 
missile maneuverability in any di
rection without the necessity of bank· 
ing the airframe for a turn, as with 



The first air-to-air missile in the Nation's arsenal, the Sparrow I has seen service 

with the Navy's Sixth and s~venth Fleets. Until now, the only information re-

conventional aircraft. The assembled 
missile weighs about 300 pounds. 

Arming The Fighler 

The Sparrow I is carried external· 
ly under the wings of jet fighter air
craft. The fighte.r is equipped with 
airborne guide.nee radar and is armed 
with four missiles. These jet aircraft 
operate from both carriers and shore 
bases and are effective at all opera· 
tional altitudes against high·speed jet 
bombers, fighters and certain mis
siles. 

In tactical flight operations, enemy 
aircraft are picked up by the airborne 
radar and Sparrow I missiles are 
launched by the fighter and con· 
trolled by a guidance system that 
"looks through clouds" and places 
the nmeile squarely on the target. 

Guidance And Conaol Sy•tem 

The guidance and control system 
provides the capability for the . mis· 
sile to alter its flight path and inter· 
cepl an evaaive target. Elements of 
the system function as the brains, 
nerves a.nd muscles of the guided 
missile, The initial flight path for 
Sparrow I is controlled by inertial 
elements which include both ac· 
celerometers and gyroscopes. The 
later phase of Bight for Sparrow I is 
controlled by •beam signals, and the 
missile follows the axis of the radar 
beam to the target. 

The principal elements of the guid· 
ance and control system are: 

(a) Multi·axis gyroscopes and ac· 
celerometers. 

(b) Missile antenna and receiver 
for detecting the intelligence 
in the guidance beam. 

(c) Missile computing circuits to 
shape the signals to obtain 
precise and stable beam rid· 
ing. 

(d) Servomechanisms for posi· 
tioning the wings of the mis· 
sile as required for maneuver· 
ing in flight. 

These elements are packaged in a 
number of unitized eeparate assein· 
hlies in order to facilitate manufac· 
ture1 test and field servicing. Both 
the mechanical and the electronic 
components are packaged to form 
complete functional assemblies. This 
greatly facilitates the preparation of 
specificat·ions on a logical basis for 
each element, and it simplifies system 
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checkout and maintenance for the 
misaile. 

Extensive flight tests have shown 
that the complete assembly is highly 
reliable under the rugged environ· 
mental conditions of missile launch
ing and flight. 

Pou>er Supplw 
The power supplies for Sparrow I 

include battery sources for electrical 
energy and a high-pressure hydraulic 
accumulator for the mechanical en
ergy required to position the wings. 
Both supplies are designed with ade
quate capacity to furnish the energy 
required for the duration of the flight 
of the missile. 

Sparrow I Rocket Motor 
The rocket motor is the source of 

energy which provides the thrust that 
gives the missile the velocity incre
ment over its launching speed. Thrust 
on the missile in the forward direc
tion results from the reaction of the 
bot gases ejected at high velocity. 

The motor is packaged to form a 
smooth cylinder that is a section of 
the missile's body. It consists of three 
major components; namely, the case, 
the propellant grain and the igniter 
assembly. The case is a thin·walled 
metal cylinder with an attachment 
mechanism to the forward section of 
the missile, and with a nozzle which 
directs the rugh·velocity gases aft. 
The high-energy propellant uses solid 
concentric grains with a plastic bal'r 
which burn uniformly, and thereby 
gives a steady thrust to the missile. 
The chemical composition of the 
grain provides an oxidizing agent, 
and therefore, bu.ming rate egsenti· 
ally is independent of altitude. 

The igniter assembly fits into the 
forward section of the motor and is 
triggered by an electrical impulse. 
The grain of the motor is fired in a 
fraction of a second by action of the 
igniter and a large uniform thrust is 
generated immediately. 

Warhead Sy•lem For Sparrow I 

The purpose of the warhead system 
is to provide the maximum proba· 
bility of kill when the Sparrow I in· 
tercepts the target. The kill must be 
positive and immediate in order to 
eliminate the possibility of a crippled 
enemy aircraft completing its bomb
ing run before crashing into the sea. 
With this as an objective, a signifi. 

cant part of the missile's weight an 
volume is allocated to this pa)·load 

The warhead assembly for Spa 
row I includes three major element: 
namely, 

(a) The safety and arming mec· 
anism which provides positi• 
safety of life for groun~ ~hi; 
board and flight personnel w 
der all conditions of enviro1 
ment and handling. 

(b ) The fuze which detonates tl 
warhead at target interct" 
tion. 

(c) The warhead which indud1 
an igniter and explosh·e a 
sembly which, when detona 
ed, will kill the ta rgeL 

Flight OJ Sparr01m I 
The Sparrow I missile is launche 

when the pilot of the fighter aircra 
closes the firing switch. This a ctio 
sends to the missile an electrical pub 
which ignites the rocket motor. Th 
resultant thrust propels the missil 
forward relative to the launchin 
rack and the missile quickly attains : 
speed significantly greater thao tha 
of the carrying aircraft. By moto 
burnout, which occurs within second 
after launching, the missile's veloci~ 
is twice to three times the speed o 
sound. This is in excess of 1500 mile 
per hour. When attacking an enem~ 
target, the missile either is launchec 
singly or several missiles are lawichtt 
rapidly in sequence. 

In flight, the missile has the capa· 
bility of altering its path by deflect· 
ing control surfaces. Initially afte1 
launching, the trajectory of Sparro" 
I is controlled by inertial guidance. 
In the later phase of flight, the "·ing~ 
of the missile deflect in response to 
guidance signals from the radar beam 
which is pointed at the target. Ac. 
cordingly, it is said that the mis$ile 
"rides the beam" and Sparrow I is 
classified as a "beam rider" mi~ile. 
Because the guidance beam is J>OO· 
tioned precisely in the direction from 
the launching aircraft to the target 
the missile is guided along a trajec-. 
tory which leads to an intert'eption 
even under evasive action. The ac· 
curacy and reliability of Sparrow I in 
flight has been proven by hundred~ 
of instrumented launchings where 
precise observations were recorded. 

For the production of the Sparrow 
I missile, Sperry Farragut Company, 
Division of Sperry Rand Corporation, 
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leased by the Navy has been quite general. This article is the fi.rst to be cleared by 

the Navy on the design, development and production of a complete missile system. 

·as organized in June 1951, to l:.uild, 
quip and operate a naval industrial 
eserve aircraft plant for the Navy's 
tureau of Aeronautics. 
The pJant. fully air-conditioned 

nd including an electrostatic air· 
1ltering system, consists of an en
losed factory, laboratory, service 
nd office areas totaling 537,000 
quare feet. 

The factory was laid out essentially 
m a production flow basis with raw 
naterials and purchased parts re· 
~ived at one end of the factory floor 
tnd finished products shipped from 
1.he opposite ~nd of the building. 

Mudie Manu/aclure 
Sparrow I production by the 

Sperry Farragut Company, at Bristol, 
'l'enne:Yee, consists of the manufac
ture, inclusive of factory test, of the 
com{>lete guidance and control sec
tion, electrical and hydraulic power 
assernbliet1, and the airframe of the 
missile. The rocket motor, fuze and 
warhead, which comprised the hal· 
ance of the missile configuration, is 
procured by the Navy directly from 
other prime contractors for eventual 
assembly to guidance and control, 
and power sections at naval field 
installations or aboard ship. 

Factory layout provides for a pur
chased material holding and check· 
ing area inside the plant. From this 
area, entire Jots are routed to adja
cent incoming material quality con
trol stations for inspection and test. 
Completely equipped mechanical in
spection, electrical teat, and materials 
testing laboratories in the plant vari· 
£ed conformance of incoming mate· 
rial with purchase specifications. 

The detail parts of the miseile in· 
elude not only commercially available 
items such as hardware, resistors, 
capacitoTs and tubes, hut also many 
parts designed specifically for Spar
row I. Accordingly, the machine 
tools and production equipment in 
the plant are devoted largely to the 
manufacture of the special detail 
parts. The fabrication of these parts 
involved machining of castings and 
forgings, turning, and sheet metal 
work. 

To facilitate operations on the 
major categories of machining work, 
two principal machining areas were 
established. These are designated, 
respectively, as the "casting line" and 
the "turning line.'1 The sheet metal 
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shop handled the relatively small vol
ume of punch press and sheet metal 
extrusion work required for missile 
parts. 

Airframe shells are machined in a 
~pecial area that is tooled to handle 
the relatively larger aluminum and 
magnesium castings and extrusions 
from which the control and hydraulic 
power sections of the airframe are 
fabricated. 

Although the majority of trans· 
formers required for the missile are 
sub-contracted to capable manufac
turers in this field, a critical group of 
transformers is manufactured in the 
plant, as are all required special coils 
and gyroscope stators. 

A,,.embly, lrupection And Te.ai 
Purchased and manufactured detail 

parts are released from stores to the 
assembly lines and areas in quantities 
and types compatible with the block 
of missiles to be manufactured. Manu
al assembly lines and areas are estah· 
lished for distinctive types of work, 
i.e., electrical assembly, wire prepa· 
ration, transformers and coils, assem
bly of gyroscopes and hydraulic a.s· 
semhly. Within the electrical assem· 
hly area, separate lines are estab
lished for the production of individ
ual units, such as servo amplifiers 
and guidance amplifiers. 

Gyroscopic and hydraulic aesem· 
bly, inspection, and test operatipns 
are conducted in "super-clean" en· 
closed areas established exclusively 
for such work. 

Final missile assembly is effectively 
keyed to the receipt of components 
from the respective lines and areas. 
To this extent, all component assem· 
hly lines served as "feeders" for the 
final missile assembly line and com· 
ponents are stocked at the latter line 
rather than in a separate storeroom: 
Overhead materials-handling equip· 
ment is employed to facilitate 1inal 
missile assembly and delivery to and 
from system test. 

Final missile production testing is 
conducted on all missiles in a se
quence which provided for both static 
and dynamic performance checks be, 
fore, during and after exposure to 
simulated firing shock and flight. 
vibration. Several missiles from each 
month'" production are selected for 
comprehensive environmental tests 
following the initial factory accept· 
ance tests. These "samples" are sub-

jected to altitude, temperature, and 
vibration tests in the plant's environ
mental laboratory. Additionally, mis· 
siles are also selected each month for 
air launching at the Naval Air Missile 
Test Center and achievement of a 
specified high reliability and accu
racy is a further condition of final 
acceptance of product.ion output. 

ReliabUity A.n.d Quality Control 
Missile reliability engineering and 

production quaUty control efforts are 
closely coordinated to provide an 
effective system of factory and field 
failure reporting and analysis. 

The quality e-0ntrol policies and 
practices employed in the production 
of Sparrow I missiles directly re
flected management's keen awareness 
of the quality requirements which 
are eMential in the production of re
liable guided missiles. In recogni· 
tion of the severe environmental con· 
ditions and unusually high reliability 
requirements in a guided missile, pur· 
chased functional components, such 
as potentiometers, resistors, capaci· 
tors, and relays, are 100% tested to 
specifications before acceptance for 
product use. Electron tubes are 
100% microscopically and electrically 
tested before and· ift~r a combined 
hum-in and vibration cycle. 

To insure uniform and efficient 
checking for conformance with speci
ticationsi. all i.nspection and ~est oper· 
ations are performed in accordance 
with detailed check lists and proced
ures. Continuous direct Liaison be· 
tween inspection and manufa.cturing 
supervision, as well as weekly sum· 
mary reports, assured prompt action 
to correct below standard workman· 
ship trends. 

The Sparrow I marks an epoch in 
missilry. The system represents a 
major accomplishment in guided mis· 
siles by the U.S. Navy and Sperry. 
Significant steps in the program in· 
elude conception and design of the 
missile and its guidance !}'stem, 
prototype missile manufacture and 
successful Bight test, construction and 
operation of a plant specifically for 
missile production, and service evalu· 
ation and acceptance of the produc· 
tion Sparrow I Weapon System. 

The major objectives of the project 
have been to achieve an effective 
weapon system with an accurate and 
reliable missile designed to be manu· 

(Conliniud on page 51) 
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To voice the world's newest submersibles 

The shipboard and battle-announcing needs of a 
submarine poee problems that just "standard" 
equipment can't meet. 

Exceptional ruggedness is required, both to 
withstand shock and to resist heat, humidity, and 
salt moisture. 

Power must be adequate, yet compressed into 
the smallest possible space. 

Dependability is relative to such factors as 
cruise distances never before attempt.eel by under
water craft. 

An example of products meeting such prol>-

lems is found in the announcing equipment 
aboard the atomic-powered Nautilus and Sea
wolf, built by our associate division, Electric 
Boat, and "voiced" by Stromberg-Carlson. Here 
standard components were re-designed to the 
special conditions involved. On the Nautilus, to 
date, our equipment has logged more than 60,000 
nautical miles without difficulty of any sort. 

Similar equipments also serve the land and air 
arms of our country's military forces and give 
evidence of equal dependability under the special 
conditions for which they were designed. 

STROM BE AG-CARLSON 
A OIVISION 011 GINIRA\. OVNAMICS CORPORATION 
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'tors Note; 

The quality control standards, as established by Cap
it Richards in this article, haYe receiYed recognition 

om the U. S. Air Force and are now in use by the 
dlional Security Agency, Strategic Air Command and 

Air Materiel Command. Recently Captain Richards 
ri'Yed special commendation for his work from H ead

ten, Airways and Communications Seryice. 

QUALITY CONTROL 
of the 

STRATCOM SYSTEM 

MORE ACCURATE NAME STRATCOM, WHICH HAS 
the familiar term GLOBECOM, stands for the 

States Air Force Strategic Communications Sys· 
_, It consists of interconnected Air Force radio sta· 

leased or allocated long haul wire and radio chao-
terminal equipment, relay facilities, communications 

, cryptographic centers, etc. It does not normally 
. . e internal, tactical and special-purpose communica· 
• systems of the various commands below the major 
cemand level. 

Actually, the STRATCOM System is the United States Air 
Force point-to-point, long-haul communications pipeline. 
It is composed of several integral parts such as the USAF 
Communications Network (AlRCOMNET), which provides 
a system for passing official teletypewriter traffic in sup
port of USAF air operations on a global scale; the USAF 
Air Operations Network (AII\OJ'NET), which provides a 
system for passing flight service and other aircraft move
ment messages between selected locations; Weather Tele· 
type'!l'iter and Facsimile Networks and others. Head· 
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by Captain Mowell J. Richards, USAF 
Headquarters AACS,DCS Co11111. 

Andrews Air Force Base 

quarters USAF determin~ and modifies the structure of 
the STRA TCOM System on the basis of USAF operational 
requirements ; however, Airways and Air Communica· 
tions Service (AACS) is responsible for engineering, in
stalling, operating and maintaining the system. 

The STRATCOM System encompasses both the voice and 
the printed iniormRtion media, Quality control of the 
STRATCOM voice system is relatively simple since the land
lines are engineered four-wire circuits. These circuits ar
rive at each STRATCOM single sideband C-3 Control Termi· 
nal at - 9 db a!ld the single sideband equipment is quality 
controlled by use of the signal-to-noise ratios iU11Strated 
in 6.gure 1 (page 18) . 

The STRATCOM printed information system is quality 
controlled through the technique of total distortion meas· 
urements, For example, it is the objective of AACS to 
have a teletypewriter signal arrive at receiving tributary 
stations with not more than 10% total distortion, regard· 
less of the type of transmission path or the point of origin. 

(ContinrKtl 011 pa1e 19) 
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tlay-to-ma'j ~~t&t\Ot\ ~ithin the STRATCOK System 
Ul meet this r~\\ue.11\t.nt today; however, many Air 
orce Triliutat)' &tanons cannot. Figure 2 is a table of 

le quality sta.ndatds used for clear text and off-line 
ryptographic operatio11 within the STRATCOM System. 

ince s signal from a tributary station is permitted to ar· 
ive at the first technical control point ( CTCF) 1 with a 

11tximum of 25% total distortion2, it must be regenerated 
r reperforated before it is transmitted to either another 
:ibutsry or to the distant relay. This is necessary since 
1e signal must arrive at the distant end at not more than 
0% total distortion. Although 25% total distortion ar· 
iving from a tributary is acceptable for clear text and 
fl-line cryptographic operation, it is not acceptable for 
ither on-line cryptographic or transceiver data link IDP 
Integrated Data Pr<>Ce88ing) radio transmission. On· 
ne cryptographic equipment and transceiver data link 
quipment will not stay in "set" when the total distortion 
n radio circuits exceeds 10%; therefore, Figure 3 is the 
..ir Force standard for these two techniques. 
The quality standard illustrated in Figure 2 is used by 

Jl STRA TCOM technical controllers as the quality standard 
or all ofi-line and clear text traffic arriving at their sta
ion. However, these controllers alao use in-station stand· 
rds which are illustrated by Figure 4. These in-station 
tandards are used when a technical controller looks back 
nto his own STRATCOM relay equipment. If the equip· 
nent being tested exceeds the limits prescribed in Figure 
~ it is defective and is not used for traffic. 

Although AACS bases its printed information quality 
:ontrol standard on total distortion, an nnderstand.ing of 
he components of total distortion is essential in order to 
nterpret the STRA TCOM System performance. Thia re
[Uirement becomes apparent when the STRATCOM techni. 
:al controllers determine trouble locations on transmis· 
!ion paths used for transceiver data link and on-line cryp
.ographic operation. Figure 5 illustrates the components 
>f teletypewriter distortion as wed by AACS; the terms 
:ised in this figure are defined below. 

Total Distortion: The total oi all forms of tignal distortion 
is cumulative and is known as total distortion. A signal 

1CTCF is the abbreviation for the Channel and Technical 
Control Facility which is the unit within a STRATCOM sta· 
tion that is charged with the responsibility of controlling 
the quality of the System. 

2Twenty-four percent total distortion is the same as the 
Bell System coefficient 10. 

having marking bias (all marks lengthened and all spaces 
shortened) in one link of a teletypewriter transmission 
systein and spacing bias (all spaces lengthened and all 
marb shortened) in another portion of the system could 
actually have less total distortion at the dietant receiving 
point than at test points along the system due to the can
cellation effects of bias distortion. 

Systematic Distortion: The term systematic distortion is 
used to denote the periodic or constant distortion, such as 
bias or characteristic distortion, and is the direct opposite 
of fortuitous distortion. 

Fortuitous Distortion: The random displacement, splitting 
and/or breaking up of the mark and space elements. 

Bias Distortion: The uni/onn lengthening or shortening 
of the mark or space elements, one at the expense of the 
other. 

Characteristic Distortion: The repetitive displacement or 
disruption peculiar to specific portions of a signal There 
are two types of characteristic distortion; line character· 
istic distortion and equipment characteristic distortion. 

End Distortion: A special type of telegraph signal distor
tion created for testing purposes. It bas the elect of ad· 
vancing or delaying the end of each marking impulse with 
respect to the beginning of the character cycle or the 
initial mark to space transition. 

The test equipments used today to quality control the 
STR.ATCOM System are adequate but cumbersome. Al· 
though these equipments are also used in industry, their 
intent and design is to provide "after the fact" informs· 
lion. A technician today, using these test equipments, is 
always looking for the trouble after it occurred. This 
technique is obsolete in the jet age and in its place the 
Air Force is looking for "before the fact" information. 
Soon to he incorporated within the STR.ATCOM System are 
automatic telegraph distortion monitors and continuity 
signal! recognizef9. These electronic units will recognize 
marginal circuitry prior to its development into an out· 
of-service condition. In this way, the STR.ATCOM technical 
controllers will f.revent the unnecessary chaos that accom
paniee an out-o ·service condition. Dials on these distor
tion monitors will be set at the marginal value of the total 
distortions indicated in Figures 2 and 3, and alarme will 
sound when the STRATCOM circuitry degrades to these 
values. Thus, the STRATCOM System will he quality con· 
trolled electronically and will provide the technician with 
"before the fact" information. 
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Programs & Exhibits All At The Sheraton Park 
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ALMOST EVERY DAY THOSE OF US IN 
the electronics field learn of new de
vices and equipment that radiate elec
tromagnetic energy. We also hear of 
increased power for radan and vast 
new high power communications 
systems. Taken together, these only 
intensify the already difficult problem 
of efficient spectrum utilization. 

There is only one frequency spec
trum, and it is literally bulging with 
users. From a military standpoint, 
(Figure l, page 23), the Army sig· 
nal system must be compatible with 
Air Force and Navy systems and at 
the same time, essential civilian re· 
quirements cannot be neglected. On 
top of this, the enemy can be counted 
on to provide both intentional and 
unintentional interference. 

Modem warfare will require great· 
ly increased emphasis on communica
tions and non-communications sys
tems. In the Field Army Area, in· 
creased Tequirernents are generated 
by the present day needs for combat 
surveillance, for the conduct of elec. 
tronic warfare, for many new types 
of radars, and for air navigation and 
traffic control. All these in turn gen· 
erate a pyramid of additional com· 
munications requirements. 

In a recent article entitled, "What 
Price Frequencies" (S1cNAL, Janu
ary 1957), Major General Alvin L. 
Pachynski, USAF, very lucidly 
pointed out" •• -.. ~he solution (to the 
problem of shortage of spectrum 
space) lies in the establishment of 
long term objectives rooted in tech
nological progress and which, among 
other things, must take eq_uipment 
obsolescence into account. The euc
cessful achievement of those long 
term goals is dependent on a joint 
awareness by all of us of the problem 
that exists today." 

This problem is not lessening. It 
is increasing by leaps and bounds. 
Moreover, present concepts envision 
a great increase in the number of 
electronic devices concentrated in a 
relatively small area in support of a 
tactical and strategical operation, 
which could result in intolerable in· 
terference among equipments. Realiz-
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ing this, the Chief of Research and 
Development, Office of the Chief of 
Staff, directed the Chief Signal Officer 
to conduct a study in order better to 
understand, measure and control the 
problem of electromagnetic spectrum 
crowding. The Chief Signal Officer 
directed the Commanding General of 
the U. S. Army Signal Engineering 
Laboratories at Fort Monmouth, N. 
]., to establish a project investigating 
this problem. This effort is known as 
Project MoNMOUTH. 

The first phase of Project MON· 
MOUTH (now called Project MON
MOUTH l) involved a theoretical 
study of the electronic complex, con· 
sidering existing equipments de
ployed in a tactical situation. Project 
MONMOUTH I showed a considerable 
mutual interference problem and 
came up with recommendations to 
reduce this interference. This was 
during the summer of 1955. 

With the magnitude of the present 
problem established, a second phase 
of the project was started. The oh· 
jective of Project MONMOUTH II was 
to attempt to find ways to reduce the 
areas of interference among elec
tronic equipments in the Army of the 
future. Considered were: 

(l) Better frequency assignment 
techniques. (2) Optimum balance of 
frequency allocation versus tactical 
requirements of the equipments. ( 3) 
Communication network systems con· 
cepts (including time-sharing and 
common·user methods). (4) Appro~ 
priate methods of modulation. (5) 
Appropriate propagation techniques. 
( 6) Methods for the design of equip· 
ments to result in non-self-jamming. 
(7) Other means to avoid or mini· 
mize mutual intereference. 

To meet these objectives, the scope 
of this study was to: 

( l ) Survey and estimate systems 
requirements of the Army of the fu. 
ture. This task required determining 
the number of channels, distances be
tween echelons, equipment density, 
employment by the using organiza· 
tion, weight and size limitations, and 
other limiting factors for the follow· 
ing sub.system.a: Air navigation and 

traffic co~trol,_ combat surve~ 
commun1cat1ons, counterm 
and radar-IFF·missiles. Air F 
and Navy requirements also had' 
be considered. 

(2) Synthesize the individual 91 
systems into an over-all signal ca 
plex that will be non-interfering. ' 
be taken into account were such ita 
as frequency allocation engineerit 
interference criteria, design limi 
tions for future equipments, types 
modulation, wave propagation limil 
tions, power requirements. and fl 
quency assignment techniques cc 
sidering density, location, and tac 
cal deployment of equipment. 

( 3) Evaluate the signal com~ 
which ha.s been devised for any fo1 
seeable tactical situation. This 1 

quired analyzing it for oon-interft 
ence, feasibility, and applicabilit)', . 
order to present as comprehensive 
statement aa possible for the natur 
degt'ee, and seriousness of any inte 
ference and to recommend areas £1 
future study. 

A working group representing ii 
dustry, universities, and Governmei 
agencies, receiving technical and a1 
ministrative guidance from USASEI 
was divided into sub-groups to stud 
various aspects of the problem, Th~ 
sub-groups set about the task of S)' 

tematically proceeding from a d1 
scription of future tactical ooncepl 
for a field army to a detailed anal) 
sis of the spectrum utilization prob 
lem. 

The method of solution u5ed ii 
Project MONMOUTH II is shoWD ii 
Figure 2 (page 23). The study start 
ed with certain facts shown as "Giv 
ens" which included information 01 

tactical concepts of our own foroe
and of enemy forces, and a knowl 
edge of environment in which the 9')"5-
tem would have to function . A detai1ol 
study was made of communicatiom 
and non-communications requirement! 
from the organizational and opera· 
tional complex of the future Fidd 
Army. If one could listen in on the 
conversation of the group considcJ· 
ing the operational requiremenis of a 
communications system, one woald 

SIGNAL. HOVEMBE~. 19S1 

.. 
---- - -



tear such expressions as ''need lines," 
call-Dlinutes" and "link lengths." 
mportant areas of consideration in· 
luded traffic analyses, circuit loading 
nd the number of voice channels. 

In the non-communications group, 
he sub.group considering the air 
1avigation and traffic control require
nents discussed such functions as 
vithin army area air lifts., area cas
.1alt:y evacuation, aerial observation, 
;lose support, and opera,tional re· 
lu.irements in terma of volume of traf. 
~c, urgency, type of aircraft and dis
tances to be covered. Other sub
groups considered the operational re· 
quirernents of their own sub-systems 
and made similar investigations and 
studies. 

At this point in the solution, the 
systems concepts to satisfy the com· 
munications and non-communications 
requirements were considered. For 
communications, the pros and cons 
of area coverage radio relay and 
radio central systems, net systems, 
and point·to·point systems were de
veloped. In choosing the system to 
match the desired service, no single 
concept completely satisfied the com· 
munications requirements of the fu. 
ture Field Army. Therefore, a num· 
ber of systems capable of handling 
the communications requirements of 
the combat and support organizations 
were integrated. 

The Systems Design Group con
cerned itself with the more basic, 
generalized ph.ases of an integrated 
signal system, many of these aspects 
having been previously enumerated 
in the objectives of Project MON· 
MOUTH II. The group was divided in· 
to aub-groupe to consider various 
aspects of the problem. such as: prop· 
agation and systems, design limita· 
tions, interference criteria, field tests, 
spectrum allocation, and frequency 
~signment techniques. 

Factors attendant to good systems 
design are interrelated. For example, 
it is difficult, if not impo88ible, to 
separate frequency stability from 
type of modulation, the type of modu· 
lation from the mode of wave propa· 

A.tfon, .-mcl "'o "" l'itrht d'lWfl th" lin1<: 
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As an illu!itration of the types of 
studies condlucted by these sub· 
groups, let us1 look at what personnel 
concerned wilth propagation and sys
tems investigated. Studied were such 
factors as: gE:neral propagation char· 
acteristics such as use of higher fre
quencies for short range transmis· 
sions and lower frequencies for long 
range transmissions; special modes 
of wave pro1pagation such as iono· 
epheric scatt<:r, tropospheric scatter, 
and obstacle gain transmissions; and 
non-line-of-sight transmi68ions via ir
regular terraiin propagation. Atmos
pheric noise, cosmic noise, and man· 
made indigenious noise, as it may be 
realized by our future field army, 
were studied Ito assess the etTect on re· 
ceiver sensitbvity and power balances 
of systems 1to be exploited. Suit· 
ability of variious types of modulation 
to the mode 1of propagation and sys· 
tem concepts, were studied. Trans· 
mitter power and antenna character
istics required to provide the neces· 
sary degree of systems reliability over 
the distances desired were also estab
lished withiJ:i1 the size and weight 
limits imposed by future tactic&. 

What we were after in the field of 
equipment dusign criteria was some 
future thinking on the state of the art. 
An example c1f this is the thinking on 
frequency stability, which becomes a 
very important factor in the selection 
of such things as the type of modula· 
tion and the 

1
bandwidth requirements 

or receivers. A transmitter output 
power spectrum was promoted which 
would be esB<entially a mirror image 
of the receiv~~r characteristics. Also, 
receivers wer,e assumed whose image 
responee, spurious responses, and de
sensitization were many orders of 
magnitude better than the present 
state of the art. This would mean that 
transmitter fiilters, preferably integral 
with the out'put tube, would he re· 
quired. Present design of receivers 
with r.f. bandwidths far in excess of 
the i.f. bandwidth could be greatly 
reduced by r.f. filtering or a selec· 
tivity which closely matched that of 
the i.f. response. 

'\'arTow ba.nd m11dulotiua ~hom ':1 

received considerable attention in the 
tactical studies since they provide 
better receiver sensitivity, which per· 
mits a tyi:ie of tactical equipment hav
ing lower transmitter radiated power. 
Associated with such studies are the 
forms in which intelligence should 
be presented, e.g., voice, teletype, 
!acsimile, etc. Also important were 
methods attendant to a further reduc
tion in the intelligence bandwidth as· 
sociated with these types of intelll· 
gence presentations. The desired de
gree of security which should be pro
vided in all systems at each level in 
the field army command was also 
considered. Improved crystal toler
ance and frequency stability of the 
future will make the narrow hand 
modulation schemes assume greater 
importance. This is eo because the 
total bandwidth requirement will be 
decided by the bandwidth of the type 
of modulation being used instead of 
that required for frequency stability 
and crystal tolerance. 

Thus, in general, we can say single 
side hand rates high in spectrum 
economy; frequency modulation rates 
favorably in freedom from noise, re· 
use of channels, and use in motion; 
while pulse code modulation rates in 
re-use of channels freedom from 
noise, and repeater use. 

The interference criteria to he used 
in conjunction with the mutual inter
ference studies received considerable 
attention. Data on this subject arc 
limited and such data as are available 
are useful only insofar as they pro· 
vide laboratory type information, 
namely, the steady state condition. 
Nature very 1'arely lets the eteady 
state exist and if she does, it is only 
for a limited time. All received elec
tromagnetic transmissions between 
two fixed stations vary in field 
strength with time. If one or both 
terminals of a transmiS&ion circuit 
are vehicular, the variations are even 
more marked. In general, if one talks 
about the median received signal. 
both wanted and unwanted, there is 
associated around the median a flue· 
tuation or distribution which is un
..om·laitrtl. Tltu,., if 11,,th Y>llntcd 1111d 
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Figure I 

i.nwanted signals had the same me- technical considerations. This is true 
iian i.•alue of received field strength, since at the time of preparation of 
:hen when the unwanted fluctuated these allocation tables a full under-
higher than the median, the wanted standing of the laws of nature as they 
would be correspondingly lower than affect wave propagation and systems 
the median. was not available and is only now 

The type of modulation whether partially understood. 
SSB, AM, FM, or pulse, wanted or The equipment limitations imposed 
unwanted, greatly influences the in· by tactical doctrine of our field army 
tederence criteria to be used in in- of the future legislate a frequency 
tederence studies. For example, the spectrum that is different from that 
capture effect of FM is well known prescribed for zone of interior, con-
and therefore, a small over-riding un- tinental defense, or for that matter, 
wanted signal at the front end of the commercial service. There is no rea-
receiver appears greatly enhanced at son to assume, for example, that be-
the output of the receiver. cause a commercial fixed-to-vehicular 

Some tests were conducted of off- service is in a certain frequency band 
channel and far off·channel interfer- that the field army mobile·to-vehicu· 
ence. Communications systems were lar service should be in the same 
located near radar systems and the band. The constraints such as heights 

of antenna and transmitter power 
output, for example, are certainly 
vastly different for the two Services. 
The equipment constraints imposed 
by World War II field army tactics 
are certainly much different than 
those of future field armies. The fre· 
quency spectru~ then, has to be de
signed for the particular brand of 
service required by the tactical doc
trine of our field army. This in turn 
dictates the constraints which will be 
imposed upon the electronic systems 
and equipments. In other words, 
changes in tactical doctrine of our 
field army, new systems and a more 
thorough understanding of wave 
propagation, will require a review 
and possibly a cliange in systems and 
equipment needs which in turn will 
require a frequency spectrum utiliza
tion review. Such a review can be 
made periodically or when important 
findings which effect frequency spec
trum engineering take place. 

Spectrum allocation of the various 
systems was made using a dynamic 
approach, i.e., fitting the allocation to 
the tactical operational requirements. 
lt is at this point that the proposed 
systems to satisfy the tactical require
ments and the system engineering 
criteria come into sharp focus. The 
full picture of the technical factors, 
tactical factors, and constraints im
posed on the systems have been deter· 
mined and it will be found that if the 
system is at all feasible, a highest fre
quency, an optimum frequency, and 
a lowest frequency allocation can be 
determined. This spectrum allocation 
comes about from the fact that when 
one imposes constraints on a system, 
the parameters of that system change. 
For example, antenna gain increases 
with frequency for a fixed size of an-

interference effects with distance were 
noted, analyzed and made use of in 
the studies. 

M ETH OD of SOLUTION 
After the study of operational re· 

quirements and the various systems 
studies had been completed, the sys
tems group was able to consider the 
spectrum allocation problems. 

The useful frequency spectrum 
generally associated with radio 
waves, has been pushed higher in 
frequency with the advent of new 
tubes and equipments capable of ex
ploring the complicated laws of wave 
propagation. Unfortunately, in the 
past, the need for a particular type of 
service precluded the full exploration 
of the wave propagation phenomenon 
associated with the higher frequency 
range. Allocation tables which are 
proposed at international conferences 
or at joint services boards are more 
of an expression of the need for spec· 
trum space by a particular type of 
service than a choice based on firm 
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tenna; path attenuation over irregu
lar terrain increases with frequency; 
man-made or indigenous noise de
creases with frequency; the noise fig
ure of a receiver increases with fre
quency, etc. The variations with fre· 
quency are not all linear or in the 
same direction and, after combining 
these relationships, the resultant will 
have a maximum, optimum, and mini· 
mum frequency allocation. All of this 
is dependent on the constraints not 
being too severe. 

required to permit freedom of move
ment, say within a division area, of 
like equipments without inter and 
intra division interference. Based on 
equipment design criteria and propa· 
gation, frequency assignment to per
mit adjacent channel operation with· 
out interference was also considered. 
The total number of r.f. channels to 
do the required job in a future field 
army area with no interference or 
tolerable interference was arrived at, 
which, when multiplied by the r.f. 
channel spacing ,based on design limi
tations, provided the amount of fre· 
quency spectrum required to do the 
job. This is in sharp contrast to some 

Techniques of frequency assign· 
ment in the future field army were 
devised in order to arrive at the num
ber of r.f. channels which would be 
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previous practices of design in v.1 

the equipment was designed to 
over the entire band allocated f, 
function, without density studies 
ing been made to see if that n 
spectrum was really required or a 
able. Thus, one finds that many 
ferent equipments cover the samt 
quency spectrum or a large po: 
of the same band. When these ec 
ments are made operational, the 
nal Officer in the field is require 
come up with frequency assign: 
plans and techniques which wil 
suit in no interference or toler 
interferenc~. Also, the attendant 
tuning range results in recei,·er 
formance figures which are Ii 

poorer than they might be if 
range were limited only to that 
quired. 

In this study, tuning of radan 
came a necessity. Radars for the 
time were assigned frequenci~ : 
manner similar to communica 
practices. Thus, the amount of 
quency spectrum to fulfill a sysl 
requirement was positioned in 
spectrum allocation along with °' 
spectrum needs. Fortunately, on 
basis of design criteria well her 
the state-of-the-art, the total spect1 
requirements did not exceed 
available or useful portion of thee 
tromagnetic spectrum as far as 
field army of the future is concern 
Also, the spectrum requirements 
each system did not exceed its ~F 
trum allocation. As a matter of f1 
it was possible to provide gu1 
bands between systems. 

It should be remembered that t 
entire study was one of mutual int 
ference and therefore in no way 
dicates the amount of additional !fl( 
trum or even changes in systems ~ 
losophies that may result from e)1 
tronic countermeasures, enemy 111 

tual interference, enemy countenneJ 
ures or counter-countermeasures-I 
of which are the subject of the co 
tinuing Project MONMOUTH effort. 

While Air Force and Navy Elect: 
magnetic reqwrements were CO!l!l1 

ered in these studies, much closer o 
ordination along the lines of fullr ii 
tegrated electronic systems requin 
ments mentioned in "What Price fr1 
quencies?'' must be accomplished i 
order to realize the maximum in spa 
trum economy. 

The signal complex for the futur 
field army will not suffer intolershl1 

mutual interference if thorough S}·s 
terns planning and engineering is c.on; 
ducted by making full use of ~~ 
equipment design criteria, optiml11ll! 
methods of spectrum allocation and 
using realistic techniques of frequen· 
cy assignment. • •• - • -
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;perry's combination radar test sets 
integrate all testing functions -

Faster, simpler radar maintenance is the pay-off 
with the Sperry Combination Test Sets. One set 
does the job of three or more standard test units 
but requires one-quarter the space and weighs half 
as much! Here are the five functions each Sperry 
test set performs: 

,.ow•1111 M•T•llll: Directly measures average 
power of radar transmitter with accuracy pf, 
:::!:: 1.0 db. 

P.-•au•Ncv M•T•llll: Indicates directly the 
frequency of both receiver and transmitter. 

.... CTllllUM ANALVZ•llll: Accurately displays 
power vs. frequency spectrum of transmitter signals 
from single or multi-pulse systems. Display is stable 
at all pulse widths and repetition rates. 

SVNCH1111oacoP•: Simple general-purpose syn
chroscope functions as an "A" scope and displays 
radar video signals or similar wave forms-no need 
for auxiliary synchroscope. 

SIGNAL O•N•llllATOllll: Accurately and directly 
calibrated output signal level is variable over com
plete range. Choice of pulse, frequency or external 
modulation. 

With no additional equipment you can also measure 
transmitter peak power, repetition rate, transmit.ter 
pulse width, T.R. recovery time, duplexer losses. 
transmission line VSWR. Designed for tough oper
ating conditions, these sets comply fully with 
military specification MIL-T-945A. Your nearest 
Sperry district office will gladly supply you with. 
complete operating data. 

MICROWAVE ELECTRONICS DIVISION 

SPlHHl !'!.~~~!~.~~'!!'!,, 
DIVISION OF SPERRY RAND CORPORATION 

Brooklyn • Cleveland • New Orleans • Los Angeles 

San Francisco • Seattle. In Canada: Sperry Gyro

scope Company of Canada, Ltd., Montreal, Quebec. 
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MANY FLIGHTS BETWEEN AlR TERMI· 

nal points are made daily by military, 
commercial and civilian aircraft. 
Fundamental traffic data on the actual 
number 0£ aircraft, in a given termi
nal area (under conditions of instru· 
ment flight regulations (JFR]) have 
been the ~ubject of many studies. 
Data on actual air traffic control de· 
mands, based on studies of air traffic 
under visual flight regu lat ions 
(VFR), are not thoroughly reliable. 
Therefore, it is believed that the in
creasing complexity of air traffic 
throughout the continental United 
States requires positive air traffic con
trol to avoid m.id-air collisions under 
both VFR and IFR conditions. 

There are many agencies through· 
out the United States employing 
search-type radars which can be util· 
ized to obtain the air traffic control 
required to save lives and dollars. 
Chief among these a_gencies are Army 
antiaircraft defense units with their 
radars now oriented only toward kill· 
ing an enemy. The search-type radars 
of these units are not integral parts 
of antiaircraft weapons systems, but 
are essential for full utilization of 
these systems. Without the data from 
properly located operational extended 
range radar coverage radars, the 
tactical range capability of antiair
craft weapons systems would seriously 
decrease in proportion to the decrease 
in the approach altitude of aircraft. 
For example, if the approach altitude 
of an aircraft would decrease from 
5000 to 1000 feet. radar coverage in 
range for any radar would decrease 
from 88 to 40 miles. 

It is believed that air traffic growth 
since 1950 has increased at an aver· 
age rate of about 10 percent per year 
-with commercial, military and 
private air traffic increasing propor
tionally. Applying this growth fac
tor, one can readily visualize approxi
mately 300 aircraft operating during 
one time period, within 150 miles of 
a large city like New York. The speed 
capabilities of such aircraft magnify 
the mid-air collisio11 danger. 

A.ir Traffic Control 

This article will point out the 
following : some of the fundamental 
problems involved in obtaining effec
tive radar coverage; some radar 
facilities now available to resolve the 
air traffic problem, and the agency 
having the most utilization potential 
in resolving the air traffic problem
provided that such agencies are prop· 
erly located. It is visualized that a 
national agency, whose sole responsi. 
bility is for air traffic control in the 
continental United States, will be es· 
tablished to collect and collate air 
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traffic data furnished by various radar 
installations. It is further visualized 
that reporting radar fosta llations will 
be connected to the central collecting 
agency by direct communications, 
and that air-ground-control communi· 
cations are available to the central 
agency. Subordinate control agencies 
are to be located at major air termi
nal points. 

Though it is appreciated that there 
are many other ways to approach the 
air traffic control problem, radar is 
presently considered the most effi· 
cient, and therefore, will be the sub
ject of this article. 

The present state of the radar art 
has certain inherent limitations which 
seriously affect efficient air traffic con
trol. In order to fully understand 
these limitations, two of the most im· 
portent have been selected to be dis
cussed in their technical aspects. The 
first limitation causes faulty radar 
wave propagation which results in 
faulty radar data, and in some cases 
no data at all. The second is radar 
line of sight as limited by the curva· 
ture of the earth. These limitations 
can be understood best by compar
ing the propagation of radar waves 
to those of light: 

( 1) Light waves are refracted, or 
bent, when they pass from one medi· 
um to another having a different 
density. This fact accounts for the 
phenomenon known to desert travel
ers as a mirage. Thus, an oasis that 
is actually many miles away appears 
to be clearly above the horizon. What 
has happened it that light rays from 
the distant oasis have been bent 
around the earth's curvature. This 
effect may result when the atmos
phere is not uniform and is subject 
to varying composition and density, 
causing the light rays to travel in a 
curved path instead of a straight line. 
Similarly, radar waves can behave in a 
like fashion. Both the optical and radar 
mirage are caused by the bending of 
waves away from a medium of low 
density into a medium of higher den· 
sity. The degree of bending is ex
pressed by the changes in refractive 
index. The atmosphere may provide 
a curved path by which radar waves 
may be bent around the earth's curva
ture; such a curved path for radar 
waves is called a duel. Atmospheric 
conditions of abnormal variation af· 
feet the operation of radar equip· 
ment on frequencies generally greater 
than 30 megacycles. In general, the 
higher the frequency the greater will 
be the possibilities of a duct causing 
erratic radar wave propagation ef· 
feels. The question arises-what are 
the weather conditions that cause 
the creation of a duct and the result· 
ing propagation peculiarities. It is 

well known that the earth "s al 
phere is subject to many variat" 
In general, both the temperatu~ 
the moisture content decrease g 
ally and almost uniform}, . 
height above the surface of the e 
This is the standard condition, 

when this condition occurs no dun 
are formed and radar transmissio 
is normal. However, normal atm<I! 
pheric conditions may not be p~ 
at all times. In some cases, the !fJt 

perature first may increase 1"il 
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·'t\\\ ?.\\~ fu.tn. ~ ~<l decrease. 
lis is re\tntA \o u kmperature 
version. 
(2) The path followed by a light 

lYC in traveling from one point 
another is called the optical line 

sigbt between the two points. The 

path followed by a radar wave, under 
standard atmospheric conditions, is 
called the radar line of eight between 
two points. For most purposes, opti· 
cal lines of sight may be considered 
as straight lines. Radar lines of sight, 
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except when they are vertical, curve 
downward u pointed out above. 
Therefore, under normal conditions, 
the volume of space which one radar 
can cover depends on the altitude 
of the points in space or aircraft to 
he covered above the curvature of the 
earth, plus physical obstructions. For 
example, assume that the average 
radius of the city of Philadelphia 
was 20 miles with no physical radar 
line of sight obstructions. It would 
require a minimum of six (search
type) radars, equally and properly 
spaced around the city, to provide 
a volume of radar coverage. This 
would cover 80 miles around the city 
for 1000-foot altitude points in space 
or aircraft above the earth's curva· 
ture. It should be noted that aircJ:"aft 
at speeds of 600 miles per hour would 
cover this straight line distance i_n 
8 minutes. Eight minutes of air 
traffic control is not enough. There
fore, many search-type radars are 
required to resolve the critical air 
traffic rroblem in and around the 
cities o the continental United States. 

Agencies which operate radars con
stantly throughout the United States 
are the Army, Navy, Air Force, Civil 
Aeronautics Administration (CAA) 
and certain radar development and 
production agencies. It is believed that 
this available source of radar equip· 
ment is adequate to resolve the air 
traffic problem, if properly organized 
and located on a national basis. It 
is assumed Air Force radars provide 
long range coverage for the air defense 
of the continental United States; Army 
radars, excluding radars that are 
integral parts of antiaircraft weapons 
systems, pTovide operational radar 
coverage which insures full utilization 
of antiaircraft weapons systems. 
Naval radars augment Air Force 
radars and provide radar coverage 
for Naval ships and installations, 
and finally, CAA radars are used in 
consonance with civil air traffic. These 
are adequate radar facilities to pro
vide efficient air traffic control 
throughout the continental United 
States, provided they are properly 
located. 

It can be reasonably assumed that 
the terminal points for the major por
tion of all United States air traffic 
coincides with a majority of the cities 
which Army antiaircraft units are 
defending. It is further assumed that 
the complete and coritinuous radar 
coverage required for full utilization 
of antiafrcralt weapons systems is 
more than adequate for aiT traffic 
co ntro l when properly located 
throughout the range of these oper
ational radar coverage radars sur· 
rounding these cities, 

In order to best understand the 
radar coverage problem, one must 
assume that there is no radar line of 
sight obstruction above the earth's 
surface, and that each radar line of 
sight to points in space is limited 
by the curvature of the earth only. 
For example. take a piece of ordinary 
paper and place a pencil point in the 
center to represent a radar location. 
Then draw north-south and east-west 
lines through this point extending 
two inches in each direction. Center 
a dime over this point, inscribe its 
perimeter, and let the diameter of the 
dime represent 40 miles, the approxi
mate diameter of a large city. It 
should be noted that the location of 
this radar in the center of the city 
would provide radar coverage only 
out to 20 miles beyond the perimeter 
of the city for points in space or air
craft at 1000-foot altitude due to the 
curvature of the earth only. Now 
place a point on the perimeter at 
each line intersection and inscribe 
perimeters for each point whose radii 
are equal to the diameter of the dime. 
These. four circles indicate the radar 
coverage of points in space or air
craft at 1000-foot altitude for four 
radars located around the perimeter 
of the city. It should be noted that 
now the radar coverage has been ex
tended to a maximum of 40 miles 
beyond the perimeter of the city at 
~our points by utilizing four radars 
instead of one. Indefinite radar 
coverage in range, for 1000.foot alti
tude points in space or aircraft ap
proach, can be attained by increasing 
both the number of radan and their 
emplacement distances from the cen
ter of the city. 

Concliulon 

Finally, because of the precise, 
complete and continuous radar cover
age required for full utilization of 
antiaircraft weapons systems, the 
presence of these operational radars, 
properly sited around air traffic termi
nal points, presents the greatest po
tential source for air traffic control 
around such cities. The other sources 
of radar coverage mentioned above 
neither possess, nor require, the pre. 
cise, complete and continuous radar 
coverage capability that is required 
by antiaircraft weapons systems. Ac
cordingly, individual antiaircraft de
fenses are capable of providing effi
cient air traffic information to a cen
tral collection and control agency 
without interference with the anti· 
aircraft mission, and accentu'8ting the 
much overlooked need for locating 
antiaircraft operational coverage 
radars at optimum locations. 
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'f otal deception is the special job of ECM . . . Electronic Countermeasures. ECM tells the 

enemy where you're not ond whet you're not. It fences you from detection, alerts you to 

trouble. It blinds the enemy, shields you. • • ECM plays a disruptive role against oll 

aggressive electronic action, smashes its pattern, draws a red herring across its search 

paths. • • ECM is a sophisticated system of defense designed to protect strategic 

aircraft at minimum risk. Without ECM our weopons systems concept is danger· 

ously modified. With it, the structure of our national defense becomes impregnable . 

• • In ECM, "the silent warfare of deception," LMEE. leading producer of such systems in 

the free world, contributes another specia l competence to world peace. Write Dept. F. 
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WEAPONS CONTROL RADAR • S EA RCH RADAR • INDICATORS AN D DISPLAY • COUNTERMEASURES • NAYICAT1 
MISSILE CONTROL • AI RBORNE SONAR • COMMUNICATIONS • FUZES • AUTOMATIC TEST • OATA PROCESS! 

~Is~ Mod lmporltlnf ~ 

GENERAL. ELECTRIC 
LIGHT MILITARY llECTRONIC IE:QU.,MENT DEPARTMENT 

fltEHCH ROAD, UTICA, NEW YORK 

A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISIO 
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- GOVIERNMENT -
PLANS FOR MISSILE SQUADRON The Air Fore~~ will form its first intercontinental mis
sile squadron this year, but no missile!> will be launched from operational sites 
•except in case of war,• the announcement said. The unit will be ready to operate 
Snark weapons by the end of 1957. The Bquadron, assigned to the Strategic Air Com
mand. will be based at a site to be announced later. 

~TERTAINMENT FOR AR.MED FORCES The Armed Forces television is adding a five- trans
ni tter network to furnish entertainment to U.S. troops of all services in South 
Korea and the surrounding area. With this addition, 17 remote sites will .now have 
access to military television . The Armed Forces Radio-TV Service occasionally adds 
new radio outlets, and an up-to-date co1.:mt show·s 39 standard broadcast and 36 closed 
fircuit stations, world-wide. 

·1CC AND PAY TV The FCC' s ruling in Septomber on experimentation with subscription 
~elevision will be brought to the attention of Congress when it convenes in January. 
jlleanwhile, the FCC has presented rulings providing for acceptance and consideration 
•Of applications for authority to conduct nationwide tests for a period of three 
'· ears. Under the ruling, each pay-TV mothod meeting FCC requirements may be tested 

n a maximum of three cities which recejLve a minimum of four grade A commercial sig-
als. Applications may be filed now, blrt will not be acted upon before March l, 
958. The lengthy delay will give Congress an opportunity to study and evaluate 

, his controversial matter. 

ORE BUSINESS FOR SMALL BUSINESS Govern~aent contracts set aside for exclusive award 
o small business for Fiscal Year 1957 amounted to $744,335,298, almost 50% more 

· han the 1956 figure of $497 , 678,432. The percentage of military prime contract 
:procurement awarded to small business suppliers and nonprofit concerns was increased 
from 16 . 3% in the first half of Fiscal 1fear 1957 to 23.2% in the second half. This 
increase is attributable in part to the efforts of the Defense Department to offer 
small business greater opportunities to compete for military prime contracts, along 
•1th the Small Business Set-Aside Program conducted jointly by the Department of De
fense and the Small Business Administration. 

CONTRACTS: AR.MY: w. L. Maxson Corp., prc)duction of missile components, $2,050,000; 
International Resistance Co., research and development in resistor design, $195,097; 
Gilfillan Brothers, Inc., target drone :instruction and maintenance, $404,745; Strom
berg-Carlson Co . , manual telephone switc~hboards, $2,226,000. NAVY: Sperry Gyroscope 
Co., TALOS missile guidance systems, $4?,000,000; Canoga Corp •• four radar systems, 
$1,087,458; Hazeltine Corp., coder-decoder, $1,180,283; Burner-Hollomon Mfg. Corp . , 
TERRIER missile handling equipment, $21?, 192; Admiral Corp., electronics equipment, 
Sl,196,000. AIR FORCE: General Electr1<: Co., over-the- horizon scatter communica
tions equipment-:-s5:135,266; Federal Electric Corp., maintenance and operation of 
the •White Alice• communications system in Alaska, $2,630,000 and $15,022, 365 (de
finitive); General Precision Laboratory., r3dar sets, spares, data, engineering serv
ices and reports, $1 ,600 ,000; Republic Jlviation Corp., wind tunnel facility to test 
future missiles , rockets and manned airc:raft, $1,200,000; Bendix Aviation Corp •• 
components for compass system, spare parts and ground support equipment, Sl,532,639. 

- INIDUSTRY -
U.S. -EUROPE.AN TRANSATLANTIC TELEPHONE CJ\BLE The American Telephone and Telegraph 
Company has launched a new enterprise wjlth-the signing of contracts with German and 
French agencies for construction of an tmdersea telephone cable system between this 
continent and Europe. The $40,000,000 c:able system will consist of twin cables 
that will cross the Atlantic between Ne1'foundland and the Brittany peninsular in 
F~nce. It will provide 36 voice circuits; 13 will terminate in France, 13 in Ger
many and the remaining 10 are reserved f'or other countries in Europe. Both cables 
are scheduled for service in late 1959 . (Continued on page 31) 
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Pacific Division of Bendix Aviation Corporation has two decades of 
knowhow under its belt. During the first year of its existence Bendix-Pacific 
was proud to supply its equipment to three aircraft companies. Now, in 
1957, Bendix-Pacific hydraulic, electronic or electro-mechanical com· 
ponents and systems are specified by all major U. S. aircraft companies 
and are in service on every modern airl iner, on all different types of 
military planes and on the large majority of missiles and pilotless aircraft. 
Bendix·Pacific has earned this leadership through twenty years of pro· 
gressing achievements. Its latest developments in advanced systems 
are proof of the diversity and flexibility of Bendix·Pacific engineering. 
The results can be measured in greater performance for you. 

BENDIX PACIFIC DIVISION 
Bendix Aviat ion Corporation North Hollywood, Californla *~ 
~ ao Y • AltS 
1n 1irborne hydraulics 

~ t4 v•a11a ~ ao v • a11a L~ 
1n airborne electro.mechanics in airborne electronics ~ 

tt Y•AllS ~ tO Y • AllS * 
in Sonar in missile 1uid1nce .~ 

~ 
. "-----. 
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)()-'i!\)\)'t t'f.RlSCO'i't Vlhat is believed to be the world's longest periscope has been 
:onstructeO. 'o'j General Electric Company engineers and installed at the Atomic Energy 
!ollllllisssion's National Reactor Testing Station. The 90-foot aluminum tube with an 
intricate mirror and lens system permits atomic workers to observe a •hot• nuclear 
·eactor while in a shielded cubicle during development work on a nuclear propulsion 
;ystem for aircraft. 

'BLACK• SCREEN CATHODE TUBE A special blac~ background screen for radar and other 
risual indicators, which eliminates limitations of such equipment under high sur
~ounding light level conditions , has been developed by Allen B. Du Mont Labora
;ories, Inc. This is the first successful application or a black background 
!irectly to a phosphor film . The new screening technique allows electronic picture 
riewing under exceeding high ambient light conditions and is foreseen as having 
·evolutionary future implications for television viewing. 

tARKING ELECTRON TUBES A truly permanent-marking ink has been developed by Raytheon 
1ngineers and is in daily use in the production of important military miniature and 
iubminiature types of electron tubes. This marking withstands all attempts to re-
1ove or destroy it short of actually grinding away the glass on which it appears. 

~LECTRONIC TYPEWRITER PREDICTED TO TAKE DIRECT DICTATION Brig. General David Sar-
1off, chairman of the Board of Radio Corporation of America , recently addressed the 
tnnual conrerence of the Life Office Management Association, an insurance group. He 
.old them. •The business man of the future may well dictate his inter-office memos 
md personal letters to an elec1.ronlc typewriter that will produce them phonetically 
in response to his voice.• 

- GENERAL -
\ESTING H-BOMBS ON THE MOON A University of Maryland scientist recently proposed the 
ooon as a sa1'e, remote site for testing hydrogen bombs. Dr. S. Fred Singer said it 
'ould be no greater technical problem to send an interplanetary ballistic missile 
~0,000 miles to the moon than to launch an intercontinental missile 5.000 miles. 
lr. Singer presented his views in a paper prepared for the Congress of the Interna
tional Astronautical Federation in Barcelona, Spain. 

~USSIAN SOLAR POWER Radio Moscow reported Russia has begun construction of the 
rorld's first full-scale solar power station in Armenia. The broadcast said 1,300 
oirrors will reflect the sun's rays and bring water in a cauldron to boiling point, 
•ith the steam operating a turbine. 

JNITED ENGINEERING CENTER The new United Engineering Center is to be erected be
~•een 47th and 38th Streets on United Nations Plaza, New York. Colonel C. E. 
)avies , building co-ordinator for the new Center, sailed in August for Europe where 
le wi l l invite representatives of 13 Western European engineering societies to share 
facilities in the new Center. 

'STRANGE CASE OF THE COSMIC RAYS• This was t he title of the third program in the 
3ell System Science Series recently presented on television. This scientific detec
:ive story told about the chain of investigations that led to the identification of 
ine of Nature's most baffling phenomena~cosmic rays. Film available from Bell . 

lNNUAL SINGLE SIDEBAND DINNER This event will be held during the IRE Convention 
~arch 25, 1958, at the Hotel New Yorker. Tickets are $7.50 each and can be obtained 
>Y writing The Single Sideband Amateur Radio Assn., Inc.--261 Madison Ave.~N.Y. 16, 
l.Y. For any further information write Edwin Piller, Chairman, Publicity Committee, 
it the same address. 

~ATIONAL CONVENTION CALENDAR 
~OVEMBER 18-21 The National Defense Transportation Association will meet at the 
>horeham Hotel, Washington. D. C. The latest civilian concepts of •The Shape of 
rhings to Come in Transportation and Logistics• will be presented by outstanding 
Leaders in the transportation world. 

)ECEMBER 4-5 The Institute of Radio Engineers' Professional Group on Vehicular Com
ounications will meet at the Hotel Statler in Washington, D. C. The conference 
:heme is: •Meeting the Demands for Vehicul3r Communications? • 

)ECEMBER 9-13 •computers with Deadlines to Meet• is the theme of the Eastern J oint 
~omputer Conference and Exhibit to be held at the Sheraton Park Hotel, Washington, 
). C. Sponsoring societies are the IRE, AIEE, and ACM. Non-members are cordially 
lnvited and may obtain further information by writing to: Mr. Richard T. Burroughs 
- Registration Chairman, 1957 E.J.c.c.~I.B.M . Corporation~l220 Nineteenth Street, 
~.w.~washington, D. c. 
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EDITORIAL 

Coordination: Research & Development 

A quarter of a century ago, American 
industry was spending $200 million a year 
on industrial research and development. 
Most of the results derived from this in· 
vestment accrued to benefit business. To
day, we have built up in America a power
ful industrial capacity which receives its 
strength from research and development 
and technological know-how. Precisely, 
the progressive advancement in this field 
since the 1930's has contributed to our na· 
tional and individual status. Research and 
development have grown tremendously to 
a point where we are spending in excess of 
S4 biJlion annually. No longer is it sup
ported by individual industrial concerns 
alone. Rather, it has become an integral 
part of our national industrial might and 
extends throughout the length and breadth 
of our industrial effort to meet the present 
day challenges in both peace and war. 
Dynamic business initiative, labor and 
management leadership~ and aggressive re
search and development have brought about 
a terrific change in our capacity to produce 
hard and soft goods and have prodigiously 
affected 'our standard of living. 

Through research and development and 
technological know-how, management has 
the responsibility to provide the kind of 
products which best satisfy the present and 
future desires of Government and the peo
ple. Be this as it may, it is essentia1ly im
portant that careful consideration be given 
also to the question of critical raw materials, 
low cost, marketing, business expansion 
and the effects of increased production on 
our national economy. It would appear, 
then, that the real key to future !"ucce~sful 

industrial research requires an understand· 
ing of the problems of the people who use 
the final products. 

We must not lose sight of the fact that 
those of us who are particularly interested 
in this blossoming electronics age occupy 
a first row orchestra seat in this $4 billion 
research and development business. To us 
is given the opportunity to plan wisely for 
tomorrow's prosperity in this vital segment 
of our industrial complex. 

In planning for this new era, we must 
pause long enough to look hack, evaluate 
and remember the growing pains as well as 
the accomplishment of the communications 
and electronics industries during the past 
few years. So far, the contributions of com· 
munications and electronics to our economic 
way of life have been nothing short of mi· 
raculous. This is just a beginning for, from 
here on out, these industries are destined 
to play a greater role in the scheme of 
things. We cannot afford to be complacent 
or bask in the sunshine of past glories. 
Through an interchange of knowledge and 
close coordination of ideas at our chapter 
meetings, and by expanding our member
ship so that every one of us in the com
munications, electronics and photography 
fields can benefit from the experience of 
others, we can contribute our share to the 
production of soft and hard goods to insure 
economic stability and a maximum degree 
of Bexihility. In this way, we can add to 
the conservation of our natural resources. 
insure our industrial technology, strengthe~ 
our research and development and preserve 
our national security. 

, 
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the BOMAC story 

by 
Richard J. Broderick 

Treasurer 

Bomac laboratories, Inc. 

JusT TEN SHORT YEARS AGO, 
Bomac Laboratories, Inc., was two 
men-and its "laboratory" a small 
loft over a soft drink plant in Beverly, 
Massachusetts. 

Today, Bomac employs over 700 
people. Its beautiful, modern plant, 
nestled amid 35 meticulously land
>eaped acres adjacent to heavily 
traveled Route 128 in North Beverly, 
houses some ll0,000 square feet of 
manufacturing space. In this pleasant 
setting, Bomac manufactures enough 
microwave tubes and components 
each year to gross more than 
$5.000,000. 

For tomorrow, things look even 
brighter. Bomac has recently com
pleted a new $1,000,000 plant which 
calls for an additional 200-400 em
ployees. 

In part, the Bomac story is a re
flection of a bigger success story-the 
mushroom growth of the entire elec
tronics industry in the years after 
World War I I. But it is more, for it 

This is another in the series of 
company articles in SIGNAL, 
describing the growth of the 
electronics industry. 
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points up the fact that strange and 
wonderful things can still happen in 
this country when two men and an 
idea come together at the right time. 

The two men were physicist Henry 
J. McCarthy, now Bomac's President, 
and production specialist Harold C. 
Booth, now Executive Vice President 
of the organization. In 1947, both 
were with Sylvania's Electronics Di
vision-McCarthy as manager of en
gineering, and Booth as superintend
ent of the same division. Both men 
had a thorough grounding in elec
tronics, and both had come up 
through the ranks. Their idea was 
simple and solid : to get into the 
growing electronics industry on the 
ground floor and serve it as special
ists in the research, development and 
production of microwave tubes. 

Vtili::sing Manpower 

It was a good time for a move-the 
industry was ripe for growth in the 
immediate post-war years. At the 
close of World War II, it was concen
trated in a few large eastern com· 
panies, whose principal job was to 
produce the component models de
veloped at Government supported re-

Part of the spacious and spotless area 
devoted by Bomac to assembly of 
delicate electronic components. 

A pleasant setting for the production 
of microwave tubes, this modern 
plant houses 110,000 square feet of 
manufacturing space. 

search laboratories like M.l.T. and 
Columbia. When these companies 
turned back to their respective com
mercial fields at war's end, the indus
try was left with a large manpower 
pool of highly trained technicians 
who had no intentions of abandoning 
their newly developed skills. As a 
result, new companies began to 
spring up-companies whose size and 
ability to specialize gave them in· 
herent competitive advantages in pro
duction quantities, quality, and price. 
The industry was off and running. 

Skill and Speciali::sation 

Booth and McCarthy added a half. 
dozen skilled employees and turned 
their attention to microwave TR and 
ATR tubes. It was a job that called 
for skill and specialization plus, for 
these are delicate tubes for a delicate 
job. They are primarily used as 
switching tubes for radar which per
forms the function of protecting sen
sitive receivers from the high power 
pulses of outgoing transmission sig· 
nals. In a matter of millionths of a 
second, they must switch all the pow· 
er of the outgoing signal to the an· 

(Continued on fXJKt 35) 
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'O YEARS AGO MARTIN 

OOK A CALCULATED LOOK 

THE SKY 

is company's strategic position as a prime 

ntractor to our military security, and to our 

entific future in the sky, is the result of ten 

ars of planning toward the finest available 

anpower and facilities in the frontier field 

of gu·ided missiles. 

Some 20,000 hours ago, as the missile flies, 

America's first operational tactical missile -

the TM-61 MATADOR - was nearing the field 

test stage, and the Martin VIKING research 

roc'Ket program was already under way. 

, A new age was being born. And having parl 1icipated in the delivery, at that t ime we made 

fa positive decision: 

The effective development and growth of to
morrow's missiles and rockets would depend 

heavily, we said, upon our own ability to en

gineer and deliver the total missile system, 

complete with launching, guidance and 

operafonal facilities, integrally engineered for 

reliability in the customer's hands. 

The decision we made was important. For to
day, 20,000 hours later, Martin's new missile 

facilities are the most modern in the industry 

. . . the performance record of our products 

among the finest in the sky, where missiles 

and rockets write the true score. 

SAL.Tl MORE• OENVER• ORL.ANOO 
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A 1957 AFCEA Con11enrio n PreM!nlalion 

Some Aspects Of Telegraphic Data 

Preparation and Transmission 

by Willi• m B. Bl•nton, Director, Pl•nninr, Pl•nt & Systems, Western Union Telerraplt Co. 

THE ENORMOUS CROWTH THAT IS TAKl!\C PLACE I N THE ELf.C• 
Ironic generating, processing, and recording of data is making new 
demands on telegraphfo communications. Because of the growing 
volume and the statistical nature of data, these demands stresa 
economy and accuracy. 

PreparaCion of Daca for TraMmi.,ion 

Accuracy in the telegraph transmission nf da1a must etart with 
the original preparation of the data in a character·coded form for 
introduction into the transmi88ion system. If this is done from the 
storage of a machine, eu!table electronic circuitry can be provided 
to insure accuracy. h>. most cases., however, human effort ia re· 
quired in tranllCJ'ibing from the original typewrirten forms and re· 
ports. It is telegraph e:11perience that human errors involved in 
this original transcription far outnumber subsequent equipment 
and line traDemiasion errors. Unfortunately, they ue the most 
difficult lo detect. 

One technique, which holds coneiderable promise for practic.aTiy 
eliminating transcription errors, is electronic character sensing. 
In this technique, the characters in the original copy are photo· 
electrically sensed and recognized, and a punched tape is prepared 
automatically. Excellent results have already been obtained where 
strict controls un be applied to the original printed copy, but con· 
siderably more work rem•ins to be done before the fle1ibility. 
economy and reliability are obtained that are needed in general 
telegraph applicat ions. 

System de11igners are constantly trying to achieve accuracy and 
economy in tbe tranacription of data into a form suitable for trans· 
mi&&ion by tnnsferring to machines ae many of the fixed and 
repetitive functions as are economically and technir.allv feasible. 
Tele.graph equipments and techniques are widely applicable in this 
field . In many orj[aniz.ations, the mechanization of office paper work 
is being accomplished by maintaining files of prepunched tape 
containing fixed data a,id control code combinations. These tapes 
are used to prepare a printed document and a complete tape of 
each new tranMction. It is nece888ry to inr.crt by keyboard only 
the variable data pertaining to the particular transaction. Th' 
complete tape can be transmitted to other points in the organiu· 
tion for producing partial or complete 1ape11 and printed copie11. 
At these pointe, the new tapes can be ueed for proccaaing the 
transaction further, any additional data that may be needed being 
added by keyboard. 

Edge-punched cards which have the telegraph code punched 
along one edge of the card are alao being used for the atorage of 
data. The cards are more durable and are filed more easily than 
punched upe. At preeent, the cards are only punched, but plaiu 
are underway for equipments that will both punch and print the 
carda. Magnetic dilics of the type used on dictating machines ap· 
pear to have advantages where small amounts of data muet be 
stored and eelected at random for preparing documents. The disC-'l 
are durable, have a fairly large storage e&pacity, can be filed along 
with the documents, and can readily be erased. Development work 
is now in progresa on this type of equipment. 

In aome instances of transcribing data, the proces3 ia e11SenUally 
that of entering variable data on one of a number of fixed forme. 
One way of merchandising this proceaa is to provi,de for each type 
of fonn a removable program panel that will ca11se the £1ed infor· 
mation to be entered automatically. 

A prototype setup has been made, con.aisling of a teJegraph page 
printer, a ptinter·perforator, a transmitter and a plug board ap· 
paratus, for olJ.Jine uee in typing a printed fonD and at the same 
time preparing a printed perforated tape for use in further process· 
ing or tran$miMion. The printer le provided with a carriage po&i· 
tion register that indicate. each of ite 72 positions, and a line 
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register that indicates each of 20 lines on the form. Sixteen di!11 
ent line programs can be set up on the plug board. 

At the top of Figure 1 iB shown part of the printed form. ai 

below is shown the tape produced. The line progrlLID!\ will cau 
the character or a combination of character& ahown below tbe tap 
to be inserted au tomatically when the printer caniage urj,.~ 
designated p0$itions. By means of the line position register. a . 
line program can be made e[ecti•e at any desired line on the for 
Generally • . several lines on a form will use tbe MJD.e progn: 
Ineerted characters may advance the printer carriage to the D( 

field on the form, or may convey &11y kind of fixed information. 
desired, characters may be. punched in the tape only, for u~ 
further processing. The operator key-strokes only the Tilriable i 
formation, shown above the tapes, thus reducing the poseibility 
human error. 

o l&P iZ$Z481W(gH ii f tMT SCllf 

o :J 0 CJ 0 c=J D CJ 0 D c:J c::::J Cl 

tP ?~2:4 6 8 Ill 

.,,,,., •• , •••• • .,,,,, .. J --· 

1230 C I JOO M[GA~flC ASl•AC• AA41tStA~G'WQOp 
4 • .. • • • • • • • ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. • • • • • .... -• • • • • • • I 

ai ' • '"''"' .. ,, -<.! ~ · · ·· 
{ • • O q O i +: J. ho Hon~~ o .I !?!!~f.~!!~':"~{!7{! ~?i:~=~}!~. o r o •J 

"''"''''''' ''"' ' &$• •• ,. ' !-:•• • 

'···· · ·'"• • .,,,, ::& - - - - - - -

l!l!ll 
CM,•Ot'"f o"°'.- ,.,., .. .,.,~ ,, OH'•I• 
~·o<••"· ~ , ... , ...,,.,. • ..,,onioHuo, 

P'IGUllC I 

3f:l. 
\'•L.tU•r S,...h &• f" ... t W, 
: • t.. -.e f t.O • • S..u 

<•c..., ,... ......... 

L;ne Facililie• /or Dalo Tran•miNion 
Before the data .p rocessing revolution, telegTaph t.ransmi~io 

was mostly of discrete messages, prepared by bumana and J?ad b 
hum.ans. Telegraph transmitting &11d receiving equipments capabl 
of speeds of 65, 75, or 100 words per minute "'1th the S.ln"'l te11 
graph code were economically satisfactory for that traffic. l\o• 
witb machines producing and consoming data in incn:asin 
amounts, there ia a growing ·need for transmission facilities 1b1 
are economical foT the bulk transmission of data. U9Ually this rt 
quirement is e:1pre11ed in terms of "high speed data ll'llDsmUsiQn. 
In most cases, howeveT, hlgb apeed is not the ee.sential element hu 
rather is the generally accepted means of meeting tlie ttquirt 
men ts. 

The 3·kc voice band is the vehicle for all of the trunk or Jon~ 
haul circuits in the present Wutern Union pJant. Each of th~11 
3-kc bands is divided into two half-bands. Each ball.band h.u . 
useful spectrum from appro:1imately two hundred and twen r ~-61'1 
to si1teen hundred and twenty-five cycles and ia frequeacy-dhiJ('< 
into 9 telegraph channels that are suitable for speeds np 10 liX 
words per minute. 

Since the half-voice band is available throughout i ts pl1.11t 
Western Union haa turned its attention to the development of $WI 

able tcnninal modulating and demodulating equipment for oW\a 
(Continued on page 38) 

H <. 

SIGNAL, NOYEM8Ell. 1.s1 

' - -



SIGNAL, NOVEMBER, 1957 37 



these half-bands for the high-speed transmi8l!ion of data. This 
work is nearing completion, and tests indicate that a signaling 
speed of about 400 cycles per second ia practicable. In computer 
language, this is 800 bits per second, or somewhat more than ten 
ti.mes the signaling speed of a 100 word·per·minute telegraph 
channel. 

In addition, plane are underway for providing a telegraph chan· 
nel of about %th voice band width, which will be suitable for 
a siitnaling speed of around 100 cycles per second, or 200 bite per 
second. Such a channel can be used by one IBM tranaceiver cir· 
ruit operating at the rate of 11 cards per minute, or for the trans
mi8l!ion of seven-level paper tape at the rate of 200 words per 
minute. 

Western Union pioneered in the development and application of 
frequency modulation for telegraphy. Our trunk line plant com
prising several million channe:l miles is operated by this method. 
As a result, we enjoy a unique resistance to erro111 due to changes 
in the tranamisaion characteristics of the voice band and errors 
duf: to fortuitous interference. 

Re.generative repeaters are not normally required even though 
~everal sections o! carrier channels are operated in tandem. There. 
fore, 6, 7, and 8-level or even higher level data codes can readily 
be transmitted over line facilities that are in genera) use for 5-level 
code transmiasion. 

Accuracy In Dara Tran.ml111ion 
Error detection and assuring accuracy in transmission is a prob· 

lem that is not unique to long distance transmi8Sion of data. As 
is well 'known, computers and other data proceesing systems that 
transmit data within the same machine, and possibly to other 
madilnes a few feet away, are replete with error detecting at· 
rangcments. Transmission ayetellUI are subject to more e11traneous 
interferences, but even if the&e were not present, it would be necea
eary to protect against equipment and component failures. 

Many schemes have been devieed for providing error detection. 
Almosi invariably, these schemes rrquire redundancy: that is, the 
tranamiHion of more information tha.11 ia necessary to convey the 
inte1ligence. 

Examplee of vertical checking codes in which the redundancy 
ia individual to each character are the odd or even parity codes, 
and the codes having a fixed ratio of marking and spacing pulses. 
The parity codes may be 5, 6, 7, or S.level codes, but in any cue, 
each valid code combination hu an odd number of marking pulses 
when an odd parity check is employed. or an even number of 
marking pulllC!I for an even parity check. 

It is almost univer!!Bl practice for electronic computers that op
erate with both alphabetic and numeric characters to employ a 7-
level code. Six of the levels define the character and the seventh is 
for the purpose of obtaining a parity check. Unfortunately, the 
assignment of cha.racten to the code combinations variee for prac
tically every computer manufacturer. 

Examples of the fiJ;ed ratio codes are the familiar eight·level 
code where all valid code combinations have four marking puleea, 
the seven-level code where all Vlllid code eombination1 have three 
marking pul~. and the five-level code where all valid code com
binations have two marking pulse&. 

While the filled ratio codes are more redundant than the parity 
codes, they are less subject to c-0mpcn9Bting erron. For e:umple, 
tbe !088 or gain of two pulses is undetected by parity code. but is 
caught by the fiud ratio code. Both typee of codes fail to detect 
Joas or r epetition of complete cha.racters. A common method of 
guarding against this is to organize the data into groupe having 
a definite number of rharactere and transmit a aignal after each 
group. Both types of code fail lo detect a losa and gain of a 
pulac within the same chancter. One method of increasing the 
efiectivenua of parity codea ia shown in Figure 2. A 7·1evel odd 
vertical parity check is combined with a horizont•l check. After 
each block of data ,there ia foeerted a character chosen &o as to 
make each of the 7 levels have odd parity. 

Trantmiuion within a computer is ueually on a parallel basis. 
Each level of the code ie transmitted by components individual to 
the }eye). Faults are gener111ly confined to one level. The vertical 
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parity code is very effective for this mode of operation. 
Over a communication line, code pulses are transmittr-d 

aerial form. Fortuitous faults are very apt to affect two or 111 
adjacent pulsee within a character. Some tests made on1 
marginal line indicated that 7-level vertical parity checking 
tected about 9070 of the errors. A horizontal parity check app 
to group$ of approximately 60 character,; detected approsim1 
99% of the errors. It ie reasonable to expect that a combiu 
of the two would have been almost 100% effective. 

Clearly there are many problems to be solved before a telegi 
switching system can be designed which will accommodate i 
various codes Blld checking systems and yet have the general 
plicability of pruent systems that operate on the 5-level code. 1 

siderable thinking ie being done along these li.oes. but prob 
more important, an ilA committee composed of rep~la 
from communication companies and C'Omputer manufactuni 
attempting to standardize code practices. Meanwhile, immr• 
demands for the transmission of the various codes and cbrc 
systems will be met by conversion units or cu&tom tailored syst 

Multi.Scation 7-~el Data Trarurniuioflt .Ult 
Error Deeeelion 

Modern equipment which is used at one station of a rtt• 
developed multi·station system will permit a central statit'n 
as many as eight outstations to share a one line circuit. 
equipment transmits tape perforated with a 7·level, odd p 
checking, data code, and checks each character for parity 11 
receiving station. Commerci.al Controls tape readers and pone 
and Model 28 printers are used in the eyatem. 

To send a data message from any outstation. one imert~ 
7·level tape in the reader and depresses a request button. 1 
the circuit is idle, the etation is automatically connected to 
circuit and the message ie transmitted into the cenu.J JU 
The central station can aimilarly send a message to any ou~u 
by depressing the appropriate push button. When the circa 
idle, the outstation will be selected automatically a.nd the mee 
transmitted. 

As each received character is punched in the tape. &11 

parity check is made. If it does not meet the check, the tnn!m 
i.~ stopped, alarms are actuated at both the sending and ~e.i 
stations, and the printers are cut iniQ the cil"CUiL The open 
use the printers to determine what action to take. Wllen.llr. 
tapes are set back to the same point, and at the recemng end 
errored portion of the message is "rubbed out" by ovn-puodi 
Then transmission is resumed. 

s.Leoel Cotle Trarumluion .,;,1a Error Dettttiort 

The foregoing illustrates a method of error detection emplo' 
a 7·level code. However, the public telegraph system and 1 

private wire network&--both commercial and military~~ 
with the 5-level telegraph code. Since this is the common teleg1 
language, there are a large number of business machines and o 
data equipments in daily use that function with S.leve! t.a~ 
have, therefore, devoted much of OUT effort lo developing met! 
of error detection and correction in 5·level code transmissio11. 

Before considering error correction, we must lint de~lop 
acceptable method of error detection for the 5-level code. J 
background for the method J am going to describe. let u.s It" 
a succeaaful application of a programmed accuracy check. 

When data consist of groups of figures, totaling each groop 
transl'.llitting the total provides a very effective method of emr 
tection. The receiving station performs the aame addition 
determines whether its total agrees with the transmitted tt 
Thls method of error detection is limited to numeric infom111 
but it provides an effective foundation for the developmelll c 
method for checking both alphabetic and numeric clww;ten. 

Western Union is making extensive uae of this type of IC(UI 

check in transmitting its own payroll and other managalSt ' 
trol data over our l'ublic MesMge System. In field o5ces. I 
forated tapes containing operating data entirely in nlllllClic f1 
are prepared on Friden Add-Punch machines. Tbete addizw I 
chines prepare a printed tape and a. perforated ta~ figlfl 
ehows the information extracted from an employee's dallJ 1'0fk 
port. All of the information is entered into the a.dd.p..aii I 
chine in 4 groups of digits. A "'nenaenee total" ia caJcia1mc1 1 
recorded automatically on the printed tape and in the perb1I 
tape. 

The apes are then transmitted to dmaion headquuten wbi 
thty are converted lo punched carda. The carde ue na G:o• 
computen for the automatic preparation of payrolls ud 111111 
ment control reports. To insure accuracy, the computer abo 1! 
the numbers in each group and compares the total ,rith the 1r11 
mitted "nonsense" total. If they do not check, the card it rtjl'fl 
and a re-run is requested. 

The "nonaenee" total method of error detection hu prom 
be very satisfactory in practice. and we have yet to dilcom 1 

error whicb wae not detected by thie check. 
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'~"''~~ EMPLOYEE'S NUMBER 

"" WORK CODE 
~PAYCOOE 
~TOTAL HOURS (2.3) 

,f;'3$i90 I 

BLOG. NUMBER 
PROJECT CODE 
sue. ACCT. 
PROJECT ACCOUNT 

L~40, AUTO MILEAGE 
TRAVEL TIME 
UNIT CODE 

@ 2 30 4 3 3 I 4 --- lllONSENSE TOTAL 

PAYROLL AND MANAGEMENT CONTROL DATA 
P'IOUltll 3 

Western Union i1 developing a system that will provide error 
'etection and correction for data conaieting of both alphabetic 
nd oomeric characters. This tyatcm employs a totaling technique 
omcwhat aimilar LO the "nonecn&c" total in that the marking 
1ulses in a line of data are totaled on a weighted, binary baels. 
'he syatem employs equipments at the sending and receivi(1g ends 
f a circuit for providing error detection and correction while 
ranamis&ion ia taking place. 

The tn.namitting equipment can eend tapes already having 
:becking in formation or can autA>matioally inecrt checking infor· 
nation aheT each line. In either cue, the transmitter will atop 
1her &ending the checking infoTmation for each line of data to 
.wait inatructiona from the receiving elation. The receiving cqoip
nent checlr.e each line of data with its auociated checking char-
1cters. If the check indicates no error, the tr1n1mittcr is signalled 
o eend the oeJtt line. If an error i1 indicated, the rcperforator 
leletrs the errorcd line from the tape, and signals the tran&mitter 
o repeat the line of data. This type of ayetem hu been christened 
:,nn·. Thia t erm bu a significance other than ite literal meaning 
- it ii .. Error Deletion by Iterative Transmiesion." 

figure 4 shows the prototype EDIT reperforator, used at the 
'tteiving station. It is arranged to handle 5, 6, 7 or 8·leYel tapes. 
·t has both punching pins and sensing pine. Theae two sell of 
1ins are one character apart. Immediately after a character is 
't!Cei•ed and punched, the tape is advanced to i ts oext position, 
•here that character can be read by the aensing pins. In this man· 
ter. chanctera ate read for error ohecking purp<>SCll. To "rub 
1ut" a line of data having an error, the tape i1 back· •teppcd with 
ill punching pin• operating to over-punch each character. The 
iensing pins determine how far to hack-~tcp. The EDIT tran .. 
Ditter altlO is arranged for handling s. 6, 7 and 8°lcvel tape$. It 
:an atep and read the tape either forward or backward. 

The reperforator and tranamitter operate on a parallel input· 
1utput baaia. Electronic diatrlbutora arc associated with them for 
ierial~eratioa over a t.clegnph circuit. They may be operated 
1t re telegraph speeds of 65, 75 and 100 worde per minute. 
Jr a igher epceds up to 200 words per minute. 

With suitable a!l60Ciated circuitry, the EDIT equipments can be 
ued for error detection and correction in the tran1mission of any 
if the S. 6, 7 or S.level code ayatems. Howc•cr, thia discussion will 
>e limited to a syatem that has juet reached the prototype llage, 
n which error detection ia applied to the elandard S·level tele
vaph code. 

The redundant error checking information ii contained in two 
:ode combination• that are inserted after the "carriage return" that 
lenotes an end-of.line. This signal for inserting the error checking 
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information could be two "carriage returns," or for that matter, 
any character or combination of cbaracteu that ia not ui;ed for data 
character&. 

The two error checking characters carry the binary tot.al, on a 
modulus of 256, of all the code combination& in a line of data. 

f jgure S ahowa the 32 combinations of the S·level code. At the 
bottom of each combination appear& the character assignment gen
erally ulCd in telegraph service. Above each code combination i& 
shown ite binary value exprceaed as a decimal number. 
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The method of accumulating the binary total of all the code 
combination• in 11 line of data is quite 1implc. The different 
valued pulsea of each code combination are fed ioto the corre· 
1ponding stages of a binary counter. As shown in Figure 6, the 
Snit character hae five marking pulae1 which will cause the first 
five 1t1ge1 of the counter to set from zero to one, giving a total 
count of 31. The next character has only a third marking pulae. 
This reset• the third stage to zero, which in turn caueea the fourth 
and fifth atagcs to reset to UTO. The resetting of the fifth al&ge to 
zero causes the sixth stage to be aet to one, thua giving a total of 
35. The next character baa a first and eecond marking pulae. While 
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the pulsea are caaentially fed into the counter in parallel varying 
degree& of delay, mcaaured in microseconds, arc included in the 
five wires eo that the pulaea actually arrive in the counter one a t a 
time. 

It was dc1ired in the checking ayatem to restrict the binary 
counter to 8 stages. Thus the counting i1 on a modulus of 256 
since each time the counter paases through a count of 256, it 
starts oYer at o nc. 

In Figure 7 we see the organization of a line of data (shown as 
black circles) with ita checking characters (shown as open 
circles). The binary total of the line equala 130, wb.icb i1 regi .. 
tcred in the "one" side of the counter. However, the readout is 
made from the "zero" aide of the counter which is eet to the com· 
plement of 130. The first four bits of tbie complement are tran .. 
mittt'd aa the first, second, fourth and fifth pulsea of the first 
checking character. The last four bita of thia complement are 
transmitted as the firat, second, fourth and fifth pul.acs of the sec· 
ond checking character. The third pulea of the two checking 
characters arc always transmitted u marking pulaes. Thia a•oids 
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RAPID 

RACE* eliminates slow, time-consuming 
manual tests by electronically checking 
complete weapon system such as missile 
or aircraft. Operating on initial assump
tion that system is functioning properly. 
RACE speeds through primary test of 
over-all system or major sub-systems. lf 
fault exists. RACE signals "no-go", then 
isolates fault through secondary tests. 
Complete job is done in only minutes. 

AUTOMATIC 

Advanced design eliminates chance of 
human error by use of standard computer 
techniques of program ming, memory, 
digital and analog comparison. Signal 
generators include electrical, electronic, 
hydraulic and pneum atic signal sources. 
as required to actuate c ircuits or simulate 
system signals for comparison with stand
ard reference signals. 

CHECKOUT 

RACE not only pinpoints weapon defect 
-it also flashes on control console screen 
location. name of faulty unit, down-time 
involved. location of spare, type of tech
nical work required, system power and 
arming conditions for safe repair. Simul
taneously. punched maintenance card with 
complete, detailed instructions for repair 
is <iutomatically ejected. 

• '.,~ •: • ~ I• • • 

EQUIPMENT 

De.sign flexibility adapts RACE for use 
at operationa\ sites in pre-launch and pre
flight check-out. for in-flight testing. for 
maintenance areas and overhaul depots. 
Current and future applications include 
missile data reduction stations. shipborne 
and airborne radar. automatic. navig<1tion 
systems. aerial reconnaissance systems, 
ground fire control systems and mis.1ile 
guidance systems. 

•T.M. 

Today Sperry is working closely with all branches of the military-Army, Navy 
and Air Force - in applying RACE to major weapon and defense systems. For 
more information on RACE, write our Microwave Electronics Division. 
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Jrocessing, Narrow-Band Transmission 

And Remote Display of Radar Data 

by Slte ldon P. Oetwi/er, Supervisory Eniineer, f/ed l'Onic• Owision, Lew yt Manulac:turint Corp. 

' REC£NT l'EAllS, A& THE u~t: or radar 8)'8\ema bas become more 
od more extensive, requirement& have developed for the remote 
i5play or use of radu da:s. Thet>e requirements have been 
atillfled by aeveraJ typea of remoting syetcm~ach fitting a 
·articular need. Thi.a article diacu8'C$, in general tenna, one 
amil)' of aucb ayetema and, in particular, the AN/ FST-1 Coordi· 
ate Data Transmitter, niclc.·named SDV for Slowed Down Video, 
·hicb ia utilized in the SAGE system for the tren8miasion of 
o·ca\\ed "gap-filler" radar data to a central coordinating system. 

faced with the problems of transmitting radar date to some 
emote point, a choice of &e"feraJ method1 exiets. The simplest 
s the use o( aome eyatem which MJI transmit the video data 
~tly, auch H by • microwave relay link, or for very abort 
l11tancea, by a coaxial cable. For very short runs where a coui&I 
able ia practicaJ, the advantages of ill use are obvioaa. Main· 
enance o( the electronic equipment which drives the cable rcpre
tll\$ \be principal operating c1pense. For tran.amwion over 
o~whllt greater dit1ances, a microwaTe relay link may be 
lesirable. If the remoting can be done on a 11ingle bop without 
be need for repcatera, the original inTeetmcnt and maintenance 
osl may compare (avorably with that for 01b .. r means or d11111 
ransmiasion. However, u the remoting distance increa9Cll to the 
t0inl where several repeater stations are necessary, a low-band
•idth data transmiaaion 1ystem which can operare over onlinary 
'0111munication circuits becomes more attractive. 

On several occa&ione, 1 have bid !)COple inquire whether the 
uspcnsion of some of the natural laws ia not necCMary in order 
o tnmmit ~tiafactorily a radar PPJ picture over a narrow-band 
:hanoel. Since a typical video signal coming from a radar 
:cnt.ains frequency componente up to 2 or 3 megacyclea, such 
1 question is not completely unreasonable. However, when one 
:cosidere the amount of information which can be conveyed from 
1 PP( picture to a radar operator, one will find that the band· 
width involved is relatively small. 

Considering the face of an indicator u a collection of elcmentll 
1Tt8ll (the illumination of any one of which might denote a 
argct), we find that the number of auch elemental areas might 
:ea.sonably total somewhere between 10,000 and 500,000. If 
i00,000 elemental areas were usumed, it is doubtful whether 
10 operator could detect the movement of a 11rget from one 
tlemcntal area to a11 adjacent one. If as few u 10,000 elemental 
treas were uaumed, the picture would be considerably coarsened. 
fowevcr, an operator could estimate the position of a tare;et to 
icady the accuracy pouible with an ordinary radar PP! display. 
fbc pc.ninent que&tion, aa fa.r as bandwidth is concerned, is how 
l1111Y of these elemental arcu must we tranamit each second in 
irdcr to keep pace with the redar antenna es it turns. As a 
;pec:i6c example, consider tbe problem of remoting the data from 
1 SAGE Gap Filler radar. If we divide our PPJ indicator face 
111to 256 uimuth elements, each of theee azimuth elements will 
be • wedge radiating from the center of the indicator and about 
J.4• in width. Since u • is in the neighborhood of the beam 
width of most short·range radar1, the quantinng of a PPJ pie· 
.ore into euch angular clements will introduce a loss of angular 
retolution in tbe order of half the beam width. Let us also 
divide each azimuth element in to 64 range elements. Considering 
the picture aa a whole, we now have 16,384 elemental areas. F\lT 
thO!lc who may be wondering why we chose such numbers as 256 
and 64, 111 mention that they are powers of 2 which makell life 
much easier on moat digital equipment. Let us also euume that 
we have an antenna rotating at about s rpm. We then have a 
tntal of 81,920 elemental areu per minute or 136.5 elemental areas 
pn !W!Cond to transmit. The tranami'9ion of thia number of bits 
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per second over an ordinary telephone line or radio communica· 
tion channel presents no real problem, 

A PPI picture, a& reconstructed 11 the receiving end ef the 
co~unicatio~ ~hannelJ con!ains nearly 81:1 the intelligence avail· 
able in the original ra ar 11gnals. Al!Summs this lo be the case, 
why do those original radar signals contain such high frequency 
~ompor:i1·nts? One. answer which the les1 charitable of you will 
1mmed1~tely oflcr 1s that we have coarsened the picture. This, of 
course, 11 true, but to what extent have we coarsened the picture? 
By what factor ban we increased the size of the elemental atta? 
Surely by not more than a factor of 10. Perhaps then more 
bandwidth ia occupied by th.- radar signals than the PPI display 
that they create justitie!. For instance, we might reduce the 
bandwidth i~ the video amplifier to l megacycle without noticin1 
any change in the PPI picture. Even then, there is still a factor 
of about 60 to be accounted for somehow. Sure t>nough if we 
watch carefully, we find th11 the radar set is not content to trans· 
mit only o~e pulse ~ach azi!'luth element and devtlop ita picture 
on the .b~s1s of the mformallon from that one pulse. It j5 instead 
transln!ttmg aomewhere in the neighborhood of 50 or 60 pul~l"S 
per a.zunuth clement-a rather considerable redundancy. Before 
we lca_p in and criticite the radar for inefficiency, we should 
rf'c?gmzc that t.he velocity of radio propagation being what it is, 
a single transmitted pulse each beam width would leave the radar 
unoccupied mnst of the tjme. h also wnuld leave us wirh the 
~•me bandwidth u if the pulse were being repeated frequently. 
Because of this fact aJonc, we csn afford to be magnanimous and 
not ask the radar set to transmit only pul11e per azimuth element. 
It ~ppears that w~ cann9t hnpe t~ m•kc the radar set by itself 
deliver low·bandw1dth 11gnal11 which may be transmitted to a 
remote point. 

Even if the proce11sing for data transmission "·ere made ea~ier 
by utiliting a single radar pulse pcT azimuth element, the per· 
I~rrnance of the rad~r. would b~ very seriously degraded. It is 
d.1fficult, when eummmg the video wavcfonn reaulti.ng from a 
~mgle rad~r pulse, to diflercntiate targets from noise'. However, 
~hen th~ inlrp:ratcd result of a large number of transmitted pulses 
Ill eummed, the repeated target returns ~land out clearly in 
the prcaencr of random nobr. h can be said thar the repetition 
!>f the target return over a _larger number of radar trigger periodt 
1~ redundant. How~ver, 1~18 _redundancy and subaeqeunt integra· 
tton arc_ necessary in mamtuning a reasonable radar acnsitivity. 

l be~eve we have shown that a radar PPI display may be 
tr~!mlltcd over. a nam>w·band channel without excessive dcgrad· 
a11on of that picture. The problem is to devise a procr~~init 
method to convert the radar Tidco signals into narrow-bend 
signals for transmission. One simple method might be to act 
up • television c.mera in front ot the PPT indirator. If the 
~nning of thi• camera were made extremely slow ~ that one 
frame was completed for each rotation of the rader antenna a 
usable remote display might be achieved. There would be' a 
number of very serious "bup:s" which would have to be ironed 
out of such a system. Tn addition, it probably would be dillicult 
to maintain the stability nec~ary to permit coordinate meaaure
me~t& to be made on l~e re~ultin~ remote display. Even though 
10Cnous fauh11 are obvious 1n 1h1s system. let us clamine the 
proceas of bandwidth reduction which it employs. The PPr 
phosphor performs an inl!'pating func:tion, building up a dis· 
ccmible target display horn repeated returns. The television 
camera treats the picture 19 a l!e ries of horizontal lines rach 
having the width of an elcmenral area. As rach horizont~1 line 
is swept, the television camt'ra, in cffeot, treall it as ll aeriee 
of elemental areu. · 

let us make an improvement on this television camera eystcm. 
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Instead of a cooveotiooal television acan, let us make the scan 
polar, lagging an azimuth element or iwo behiod the PPI acao 
aa it rotates arouod the indicator. Thia eliminates tome or the 
"bugs .. from the system but, unfortunately, adds others. Again, it 
would be extremely difficult lo maintain accuracy and ttability 
in tbe sy•tem so that coordinate meuuremente could be made 
from the re9ultiog remote display. The bMic principle uaed 
here, however, hu been successfully employed in sllghrly different 
fash.ioo in other equipments. 

The Rarax Bandwidth Compreaaor, developed at Haller, Ray
mond and Brown, starting in 1948, employs this same ba.ic 
principle. In this equipment, a circular sweep is generated on a 
small cathode ray tube with a sweep being initiated by each 
radar trigger. The radar video signals are used to intensity
modu1ate the trace. Targets then show up aa inten1ified spoll 
whose angular positions oo the tube are determined by their 
ranges. Using a medium penlstenae phosphor, the decay time 
of each tar1et preeentauoo i3 roughly the period necessary for 
the radar to tum through one beam width. A rotating optical 
pickup system feeding into a photo·cell is placed in front of this 
cathode ray tube. If thi.a pick-up eystem a rotated at a speed 
so that one rot..ation ia competed during each uimut.b element, 
the aipal from the photo-tube constitutes a slowed down version 
of the original video suitable for transmi&eion over a narrow bud 
channel. Many of the difficulties we found in our hypothetical 
telmaion system.a are avoided in Rafax. It is poaaible to mafatain 
relafrvely accurate range and vimuth calibration. The principal 
weakness of such a system ia the use of a phosphor for short·tenn 
storage. If the phosphor maintained ita initial intensity until the 
scanning system read out each tuget and then caused that 
intensity to drop to zero, the eystem would be near ideal. How· 
ever, the time between the intensification of • spot indicating 1 
te.rget and the scanning of that spot may vary from near zero to 
the time necessay to rotate through one vimuth element. The 
result ia a lose of several db in the ability to distinguish weak 
returns in the prC$ence of noi&e. 

Slotoeid D""'" J' ideo 
About 1951, the Slowed Down Video was conceived at tbe Air 

Force Cambridge Research Center. Later, practical models were 
developed at Lincoln Laboratory. The Lewyt Manufacturing 
Corporation was given the job of re-engineering this equipment 
into suitable form for use in the Sage system. The complete 
•yetem of the Lewyt AN/FST·l Coordinate Data Transmitter 
occupies four cabinets and consists of two independent channels, 
eaoh capable of proce83ing the data from a radar set and trans
mitting it over a telephone line. Automatic fault 1ensing circuits 
and remote control facilities are provided to permit substitution 
of the stand-by channel in the event of failure or marginal 
operation of the operating channel. Each channel ill housed in 
a pair of cabinets, one cont..aining complete power supplies, and 
the other the Coordinate Data Transmitter itself. Two middle 
cabiners house the two transmitters. Logic wiring on these racks 
is e:11posed to view. There are transparent plastic masks which 
cover the eight sub-racks, ud which have provided in them 
slotted holes through which &pecial teet prods may make contact 
with appropriate test points. Aleo, there are a large number of 
pain of neon lamps indicating the state or activity of a number 
of flip-tlops. These neon lamps and the teat points make it 
possible for a maintenance man to make adjuetmente or to 
identify and locate malfunctions within the equipment easily. 

In the rear of each transmitter rack there are eight aub-rach 
of plug-in circuit modules. The relatively small number of differ· 
ent circuit modules used in this equipment and the ease of their 
replacement sim.Plifies maintenance. Field maintenance of this 
equipment can be by substitution, with repair of defective modulee 
being accomplished at depota. These plug-in circuit modules are 
constructed oo printed circuit boards., resulting in a compact, 
reproducible package. Since this equipment was intended for 
:ground station use, no premium wu put on reduction to the 
t.malleet posaible aize. Reliability and ease of maintenance were 
-or prime importance. 

l£ the development of such equipment were undertaken today, 
·it would undoubtedly take a :i:adically differ·ent form. The present 
availability of transistors and magnetic cores would permit much 
more reliable and compact equipment, · 

This equipment was built for use in the Sage system, using 
a.a inpute the signals from a abort range gap-filler radar set. It 
proceeaea tho.Ile signals for transmi88ion over a single telephone 
circuit. The area covered by the radar &et is treated as a number 
of elemental areas, Each such elemental area ia about 1.4° 
in width and l/64tb the maximum range o{ tho radar. Thie 
r.oJTeaponda with the e.umple which we treated before with our 
hypothetic11l data processing equipment&. The baaic principle of 
proceuing for narrow band tranemieaion ia alllO aimilar to our 
hrpothetical eJamplee. However, a -number of refinemenra worthy 
of mention are ueed. 

One o( the essential paru o( the system is a me&na of~ 
in which the high-a peed ra<lar data may be accumolated · 
later releued for tn.nsm.ission. A Radechon barrier·r;rid 
tube was chosen to perform this function. In this appli 
a ruler of up to 256 dots may be applied to the ltonge 
t.arget. Eacb of these dou may accumulate a charge d • 
oumber of writing operatione. When desired. a readout 
may be obtained from any one of tbeee. spote, more llf ; 
proportional to the amount of WTiting which lad been ~ 
on that spot. Since the readout operation is destrnc:ti' 
charge is erased from a spot and the accumulation of ~ 
during subsequent writing operation& may et.art from uro. 

Each epot on the raster coJTespoodt to a range element. II 
a capabiHty of 256 range element&, although only 64 ~ j 
in the current application of the equipment. A.6 the 'ridco ~ 
resulting from each radar pulse is received, the apj>ropriate di 
oorrespondiog to the signals present in each range elems 
deposited in the storage tube. Once per azimuth elemeJJt, 
readout circuits work their way through tbe raster, one 
each l/1600th of a second producing output pulaea whose a 
tudes are measures of t he radar siguale appearing in the n 
elementa since the last readout. 

The output signals froJn the storage tube circuits roold 
stretched and displayed on an indjcator, giviii_g a multi,i 
presentation. However, the JJiguals neoeesary to convey • 
multi-tone picture would require more bandwidth to tn..D.salil 1 
we can afford. In addition, a decieion most ultimately be a 
u to whether a target does or does not exist. In most insw 
the machine j1 more capable of making this deci&ion tbsa 
observer at a remote indicator. Therefore, a threshold cimi 
utilized following the storage-rube output to accept a& 1.a11eu 
transmission only those 1iguala exceeding 1 pre-determlnf'<I • 
The remote display will therefore consist of either no 5J>O 
the definite presence of a spot in e.ach elemental area. 

In writing into the storage tube. it would be practieal to i 
grate the video signal returned for each radar pul5c io t 

nD.g"e element 11nd to apply a proportional charge 10 the •PP" 
ate spot on the raeter. However, a simpler input JJ!ltm ba
a number of a.dvant.ages ia used instead. The inrominf ~ 
signals are passed through a threahold circuit causing a Bil?' 
to set up whenever this lhreshold is exceeded. A rangt n 
generator is used to generate a train of pulses m&rk.inJ 
boundaries of the range elements. A range mark piilie wl 
occurs while the ftip-ftop is set is used to reset the tlip-8op 
also to apply a unit charge 10 the appropriate spot on the 11101 
tube raster. The result ie that a unit charge ia deposited for 
range element within which the video waveform exceeds 
pre-determined three.hold. Here again, we have allowed 
machine to make a decision as to whether a target did 01 

not exist for the return from each radar pulse.. 

Recording tM Signal. 

We have quanti':ied in range by breaking the rang~ into 
elements, and we have quantized in amplitude al tbe inpOI 
the storage tube by penniuing only "target" or "no llJ! 
signals to be recorded on the storage tube. The picture is bro 
into azimuth elements by reading out each range elemect o 
during each azimuth element. It appears, then, that we are ul 
the storage tube to count the number of rarget rrturns pc uinl 
element in each range element. At the output of the &101 

tube, the decision i5 made to transmit a target pulse if the co 
exceeds a pre-determined number. Actually, the storaie t 
is not a digital device but it is able to count to an aC<'unl') 
about ±1010. which is adequate for this application. 

Aa we had mentioned before, it is very difficult to di~tinp 
the prellence of a weak target in the video sigoal resulting b 
a single radar pulse; however, this is just what we are a.<l 
the input threshold circuit to do. We mu~t expc'Cl tha! it · 
make frequent mistakes. We would prefer th11t the equiplllfDI 
a whole transmit false alarms (or targets which do not aciu. 
exist) very seldom. On the other hand. we ate iJltett'Sle"d 
di~playing 111_rget& which may be practically indistinguilhable I~ 
noise. The input threshold level ia therefore !flt 90 that "· 
no target returns e.re received, quan tUecl video pubes will 
generated a certs.in percenta1e of the time due to noLoe ale 
The threshold circuit following the storage tube is tbe11 adja..• 
so that it will produce an output due to the quantizifll: of nc 
alone. only infrequently. If the proper choice of both of lb 
thresholds is made, the machine can have the abilitY to di.<1 
guish weak targets as dependably as a reasonably alut n• 
observer. In order to maintain such performance. th" peroectr 
of quantized video pulses resulting ftom noise alone mu5l ~ 
relatively conetant. A variation of a fraction of a db io 1"'1 
radar noise amplitude could completely disrupt the open~ 
the equipment. It would be unreasonable to attempt to lllalD~ 
a 1;onst11nt noise amplitude wirhin the radar over long penc 
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!.. x~-. ~~11\t " \'I~."'~ automatic gain control is employed 
• liJt S)ll'A~ ~"" ~\~~ ~quipment. 
~t. o( the raage ~~C'\\'-.s near mnimum range is monitored 
lll~' ~o\\~\t '9to90ni.01\a\ 't.<> the rate of quantized video pul&e8 

fut lo noi~ l>\011.t. \$ V.t~~rated. This voltage, amplified and 
"aaged through an eJ.\lemely long time-constant, is used to 
:outrol the gain ol the input video amplifier. Thus, a nearly 
:OD5/~DI percentage of quantized video pu)aee due to noise alone 
, generated by the input threshold circuit. When properly cali
nted, the equipment is capable of operation without attention 

or intle/inile periods of time. 
Let:a digreu for a minute, and discuss on~ of the advanta_ges 

1! this type of input circuit-where digital inte.gration follow& 
unp/itude quantization. 

I'm 11t1re moat of you have had the misfortune to observe radar 
adicators whose display was practically useleu becauae of inter· 
!'rence being received from nearby friendly radar ~ta I'm 
tfraid .. friendly" b perhaps a poor "'ord to use here. Abo~t the 
inly conaolation _at a _time like tbat is the knowledge that the 
~Uowa wb~ are Jamming you are probably looking at the aame 
;md of picture. This sort of interference is almoat entirely 
leaned up _by amplitude quantization and digital integration. 
lie mechanism for removing this interference ie fairly simple. 
;uc.-h interference usually takes the form of Intense spots dis-
1layed aa d~ttt;d spirals of varying. pitch, or even u apparently 
andomly duunbuted spots. The important point is that each 
•ne of the11e epots is the result of a sin1lt radar pulse from a · 
iearby Yadar. If that 1ingle pulse happen• to come from a bigh
>0wered s_et using a .wide transmitted pulse, the presentation 
•n an ordinary PPI might very well be u bright as the display 
1i a. stYong target . '7tum. However, where the data processing 
:ons1Sts of deterrmrung whether the video quant izer thr~hold 
.as uceed~d !or a minimum number of radar puhes. the effect 
>I such a 11mgle high intensity return i1 negligible since it does 
wt repeat aeveral times at one range d11ring an uimuth element. 
fht. Te8ult ia that C\'Cn the most cluttered radar display will be 
~caned up and transmitted without a significant increase in the 
al!e alarm rate. , 
l don't think it would be proper lo engage in speculation or 

>ther poeaib]e applications of this digital integration technique 
for cleaning up radar interference. However I suspect many of 
rou ttcOgnizc ~pplications for e?~ a ~lean·~p where procesaing 
for low bandwidth data transm1ss1on 1s not 1 requirement. 

re/egropltic Data (Contin~d from pll8e 39) 
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:ertain undesirable code combinations auch u "blanks," which 
Ire deleted by some ewitching 11yatem1, and two conaecutive "car· 
iage retum11" or "Figure Shift H," which are end·of·meuage 11ig-
1J.ls in ·eorue nritching systems. 
. The CUTiage return i11 added after the two checldnr character• 
or control purposes, u will be explained later. 
. At the receMnt end of the circuit. the aenaing pins of the repe.r
orator read the received charactera into a binary counter. If no 
!1Tor occure in transmission, thia counter should have the total of 
l30 for the line of text illustrated in Figure 8. Upon detecting 
he end-of-line signal, the receivinr equipment direct• the 8 bita 
»ni.in.ing the cbeclting information into their reapectin stages of 
he coanter. Since these 8 bits are the complement of the binary 
otal, every ai.ge will be act to ita "one" condition if there are no 
non. Any deviation from all atace9 being set to one, will indi· 
~•le ID error. 

If no error is indicated, the transmitter receivea a aigoal that 
:aaeea it to eend the next line of data. 1£ an error ia indicated, the 
:ransmitter receives an .. error" aignal that caueee it to back·slep ita 
ape to the "carriage return" code that terminated tbe checkin! 
ibaracters of the previous line of data. Then upon a "ready 
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I might mention that a good part of the bulk of this machine 
ia taken up by au.ailiary circui~ Tbcte provide for the sensing 
of fault.I, the automatic transfer of channela in cue of faults, 
provision for control from a remote point and report back on 
the Matus of the equipment to that remote point, and circuits 
for the generation of teat patterns and calibration signals used 
during maintenance or which may be initiat'ed remotely. 

Telephone Line Enlrie• 
Now a word about what actually goes out to the telephone line. 

Each 1600th of a serond, the storage tube output circuits either 
do or do not generate a pulse signlfyinc the presence of a target 
in the elemental area under consideration. The sampling of all 
64 range elementa is completed about every l / 20th of a second. 
Square modulating wavefonns l / 1600th of a second in length 
are used to control a 2000 cycle carrier and transmit target data, 
an 800 cyde timing signal. and a synchronizing aignal aignifying 
the 91art o{ each Slowed Down Video sweep. These signals are 
mixed in the appropriate proportion• and are delivered directly 
to a single telephone line for transmisaion to the remote station. 

fo conclusion I would like to mention the OA-947 Coordinate 
Data Monitor which is the indicator deeig11ed to display data 
received from the Slowed Down Video equipment. It contain• 
all the circuitry necessary to demodulate the signala received 
Crom the telephone line and to reconstruct and display the PPI 
picture. Individual intensity conuol of target displays, nnge 
rings and north strobe& are provided. Jn addition, other data 
may be displayed i( desired. Over the indicator face, and normally 
stored al the top thereof, is a photo-electric light gun which may 
~ positioned over any 1pot on the indicator and used to i.nitiate 
the recording on adding machine tape of the range and azimuth 
coordinate• of 1 target falling within its view. 

The same type o{ modular construction for electronic circuits 
is uaed in thia indicator u ia used in the Slowed Down Video 
equipment. The door on the front of the equipment may be 
opened to e:a.poae the logic wiring. An inner door, consisting of 
the sub-racks housing the plug·in modules, may then be swung 
open to permit removal of any of the modul~ and also to 
provide access to the cathode-ray·tube-yo\:e drive. A back door 
provides acceas to power ~iuprlies. 

Editor's note: Questions o security prevented the author from 
being more apecific in some areas of this article. ------
signal from the receiving atation, it repeal.I the errored line. Mean· 
"!l'hile, the reperfora:tor back-•tep• ita tape and at the same time 
over-panches with five holes each character in the errored line .. 
When its sensing pins read the "carriage return" code that termi· 
nated the checking characters of the previous lines. it stans step
ping its tape .in the forward direction until it re.ches tIDpunched 
tape, when it sends the "ready" aignal to the sending station. 

The binary total gives an extremely effective error detection sys· 
tem with low transmi!Sion redundancy. lta totaling of the nluea 
of a group of characters gives protection against the loS6 or repl'li· 
tion ol complete characters. If an error ia confined to one character 
in a line, it gives positive protection on errore that would be 
compen!llting in the parity or fixed ratio codet. 

At the present time, EDIT is e11entially for powt-to-point com· 
munications. However, it ia evident that it bee possibilities for ute 
on a complicattd switching network for automatically detecting 
and correcting data traneminion over each link of the system. 
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~~re: Your Signal of the 5th ••• '' 

Some people still send communications 
one character at a time. 

Others use DATAFAX-the fast 
Stewart-Warner electronic way to 
transmit all data over telephone lines. 

l)alafax transmits and records any 
material: correspondence, drawings, 
pictures, printed matter, even hand· 
written notee. And since copies are 
exact duplicate images of the original, 
chance for error is eliminated. 

Cost? 
Automatic transmission and recording 
eliminate need for full-time operator; 
recorders will even respond to trans
missions sent after the office is cloeed 
for the day. Datafax also eliminates r&

typing, proofreading, intermediate 
handling, intransit delays-and their 
clerical costs. The clear, smudge-proof, 
permanent Datafax copy costs lees 
than 2t for a letter-sized unit. 

Chances are your operations have 

outgrown Primitive Communic:&' 
If so, you'll want to find out 1 

Datafa.x. First, send for your c:q 
the free Datafax bulletin. W 
Stewart-Warner Electronics, Deel 
1300 N. Koatner Ave., Ch.icago5 

lj ELECTRORI~ 
ihll;l1iij • ,,,..... ., .......... "-
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photoprogress 

High lnteiuily Mercury Arc Lamp• 

News of an exper imental development in lighting for 
night aerial photography which is creating no little inter
est in this field. is contained in a recent announcement of 
1he Wright Air Development Center (WADC ) . Wright
Patterson Air Force Base, Ohio, which gives some details 
of the development. Present night photography systems 
use flash bombs or pbotoflash cartridges to provide inter
mittent light whereas the new method, developed by 
ARDC's Wright Air Development Center, utilizes a com· 
mercial type high-intensity mercury arc lamp to provide a 
narrow. directed beam of continuous light. 

Although the active element (mercury arc) of the lamp 
is no larger than a cigarette, it provides adequate light for 
aerial photography. Excellent photographs have been 
obtained by Wright Air Development Center at various 
altitudes and speeds. 

ihe lights are difficult to see from the ground because 
of their narrow beam and bluish hue. On an approaching 
aircraft, the light appears as a distant star to ground 
observers. 

Standard Hash bombs and cartridges produce a brilliant 
flash lasting only a fraction of a second, and dissipate 
light in all directions. Use of the mercury arc lamp en
ables Air Force reconnaissance aircraft to "sweep" light 
along the ground underneath the aircraft. 

Air Force engineers in the Aerial Reconnaissance Lal:
oratory at W ADC pointed out that use of the light eHmi
nates the · need for heavy, bulky equipment used with 
pyrotechnic illuminants is much less expensive, and also 
safer, since no explosives are necessary. 

In addition, the mission of a reconnaissance aircraft 
using the mercury arc lamp is limited only by the range of 
the aircraft and the amount of film carried. 

The new method produces continual, constant·level 
light and works best with so-called aerial .. striph cameras 
which roll the film at a speed proportioned to the speed 
of the aircraft as jt flies over the ground. 

Lightweight Aerial Panoramic Camera 
A versatile lightwejght panoramic camera developed by 

the Perkin-Elmer Corp., Norwalk, Conn. for wide-angle 
aerial photography is expected to give new impetus to 
commercial as well as military use of aerial photo rt'COn· 
naissance. The new camera, designated the Model 501 
Lightweight Tracking Camera, is designed for diverse ap
plications in military operations and other fields requir
ing extremely wide-angle continuous aerial photographic 
coverage of terrain. 

The camera employs rapid-scanning principles to ob
tain successive photographs covering 180 degrees from 
horizon-to-horizon across a plane's line of Bight, with true 
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Yelocity compensation throughout the scan. It is an auto
matic sequencing camera with sufficient film capacity for 
a complete mission, and it can be set for either adjacent 
or stereo-overlapping pictures. Operation can he auto· 
matic or manual (preset ), and can be started and slopped 
by remote control of power. 

The camera hi designed for 1000 feet of 70mm film with 
built-in red and yellow filter for hlack-and·white film and 
clear for color fiirn and uses only 101h inches of film for 
each horizon-to.horizon picture. The camera has the hi8h 
resolution of 40 lines/ mm on high-speed film and op
erates on 28 volts, D.C. power. 

It contain;. no shutter. expmmres heiniz made while 
moving the film over a slit in the camera. Thus, as the 
prism rotates, the image is "wiped" on the sensitized film. 
The time required for each scan is adjustable, and can he 
set as fast as 1,4 second. 

These thrH, Jm•ll lights mounted i11 the nose of • C-47 test •ir
craft provide sufficie11~. continuous light for night Hriel photography. 

Sound Reproduclion 

An interesting discovery which promises to ha"e a 
significant effect on the foreign rescoring of Army train· 
ing and other bi-lingual film!!, among many other possi· 
hie uses, has been made by Mr. George Lewin, Chief of 
the Pictorial Engineering Office of the Army Pictorial 
Center, 35-11 3Sth Ave., Long Island City 1, N. Y. 

Mr. Lewin has diecovered that magnetic sound tracks 
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on motion picture film, previously believed to be opaque, 
are reasonably transparent to infra.red "light" This 
means that it will no longer be necessary to resort to 
half-width tracks when combined photographic and mag· 
netic tracks are required. 

The discovery also has important implications for the 
entire motion picture industry, since producers of multi
magnetic track films can place a full-width rather than 
half.width photographic track on their prints, along with 
the magnetic tracks, so that the same prints may be run in 
the many theaters which are not equipped for magnetic 
sound, without sacrificing pfoture area as is presently 
necessary. lt is now possible to superimpose a magnetic 
stripe completely covering the full.width photographic 
eound track and still obtain good quality reproduction 
from it, while at the same time using the magnetic stripe 
for an en1irely independent recording. The result, which 
permits maximum fidelity of sound from the magnetic 
track and only a slight loss of volume from the photo· 
graphic track, is immediately applicable to the familiar 
JAN portable motion picture projector, a standard item 
of military equipment. These JAN projectors employ a 
lead-sulfide photo·conductive cell which is infra-red sensi· 
tive. By adding magnetic facilities, it will he possible for 
the projector to reproduce the sound from either track, 
as desired. 

However, it is anticipated that additional tests will be 
necessary before it can be safely assumed that this newly 
discovered transparency effect is a permanent and com· 
mercially feasible one. Since the effect depends entirely 
upon the infra-red transmission of the magnetic oxide and 
the infra·red sensitivity of the lead-sulfide cell, it will be 
necessary to study carefully the uniformity of both the 
oxide and the cells. Proper selection and contr-01 are ex
pected to reduce the transmission loss, and may at the 
same time improve the quality of both the photographic 
and magnetic reproduction. Improved cells and more 
efficient infra-red "light" sources al'e also a distinct possi· 
bility. 

In a personal communication to ·the writer, Mr. Lewin 
stated that the transmission loss is approximately 11 db 
at 400 cycles. At 7000 cycles there is an additional loss 
of from one to three db, which can be recovered by re· 
focussing for infra-red. 

"Photographic Science and Engineeringn 
A new technical publication which has created great 

interest in scientific and engineering circles generally, and 
particularly those utilizing photography in some form 
or other, made its debut in July 1957 with the issuance of 
Volume 1, No. 1. 

Entitled Photographic Science and Engineering, the 
new publication is a masterpiece of the editorial and pub
lishing art and if the number of plaudits greeting its ap
pearance is any criterion, it is certain to become a wel
come addition to the very few publications co"Vering the 
highly specialized field of photographic science and en
gineering. The new periodical which initially will be puh· 
lished quarterly, is the official journal of the recently 
formed Society of Photographic Scientists and Engineers 
which was created as a result of the union of the former 
Society of Photographic Engineers and the Technical 
Division of the Photographic Society of America. The 
new journal replaces the Society of Photographic Engi· 
neers' former official journal entitled Photographic E~ 
neering and as such is dedicated to the advancement of the 
knowledge and application of photography and other 
directly related sciencea. 

The pages of the new j oumal are open to all who wish 
to report on new studies dealing with the theory of photo. 

sensitive systems, the design of photographic i.nstrumenl 
and apparatus uselul in the treatment of photographj 
materials, photographic optics and illuminant.a. the U! 

of photography for scientific or engineering measuremea 
or recording, and photographic instrumentation and dal 
recording. 

The first issue of Photographi.c Sci.ence anJ Engin« 
ing is a publication of 44 pages with six excellent pape 
covering the broad field of the subject and two depat 
ments covering literature abstracts and new developmen 
and patents. Later, it is planned to add a book review d 
partment which will cover pertinent hooks as they a: 
published. 

Inquiries concerning the publication should be a 
dret!Sed to the Society of Photographic Scientists and E 
gineers, 'Box 1609, Main Post Office, Washington, D. C. 

"Moderrn Applied Photography'' 
Since we are on the subject of literature, particular 

that which applies to photographic science and enginee 
ing, it is pertinent that your attention be called to a vc 
ume of 162 pages just published by the Philosophical l 
hrary, Inc., 15 East 40th Street, New York 16, N. Y. 

Authored by G. A. Jones, a recognized expert on tl 
subject of photographic instrumen1ation, Modem Appfu 
Photography is a summary or outline, and a very goo 
one too, of the major applications of photography. and, 1 

stated by the author in the preface, is directed towarc 
those not mainly concerned with the art or science of tl 
subject. To that end, as far as possible, technical tern 
have been omitted:, though it has been assumed that tl. 
reader possesses a general knowledge of elementary ph• 
tographic principles. In this book he draws upon his e: 
perience to survey the scope of applied photography i 
most major branches of industry, emphasizing its value i 
research and investigation as well as in simple record.ini 
All major modern techniques are explained, with the rei 
sons underlying their uses broadly analyzed in terms c 
the fundamental properties of light-sensitive photograpbi 
material. For the practical man, many examples are it 
eluded of applied photography in a wide variety of ix 
dustries. 

The book consists of 12 chapters, a bibliography an• 
index, plus a list of plates of which there are 18. Som 
idea of its comprehensiveness may be gained from a pe1 
usal of the chapter titles which include, "Photography A 
an Aid to Memory;" "Scientific Recording ;" "Photo! 
raphy by Dim and Bright Light;" "Recording of Color.' 
"Infra.Red Sensitivity;" "Ultra-Violet Photography :· 
"Radiography;" "Atomic Particles;" ''Recording &m 
Analysis of Motion;" "Photography in Production," anc 
"Photography as an Instructor." 

Well written and technically authoritative, Jones~ bor>I 
is certain to find wide acceptance as a brief but excelleir. 
outline on 1he subject of applied photography which re 
duced to its simplest terms is photographic instrument! 
tion. Priced! $4. 75. 

"WoUen..ak Len• and Shutter Guide'' 
Another recent arrival in the field of literature pe?Uin· 

ing to the subject of photography, at least that part of it 
concerning lenses and shutters, is a small paper bound 
volume of some 126 pages entitled W oUen.sak Leru atuf 
Shutkr Guide, published by Greenberg, 201 East 5ith 
St., New York 22, N. Y. 

As indicated by the title, the book coven WoUensak 
lenses and shutters plus a chapter on Wollensak high 
speed motion picture cameras and for the first time 
offers to the photographer who wants to know, a complete 

(Contiruud on PG6e 48) 
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ACCURATE 

1 part in 107 

NEW FORK UN IT DESIGNED FOR HIGH ENVI

R ONMENTAL VIBRA TION USES. SENSIBILITY TO 

EXTERNAL FORCES IS REDUCED AT LEAST ONE 

ORDER OF MAGNITUDE THROUGH VIBRATION 

RANGE OF 2 TO ~000 CPS WITHOUT SHOCK 

MOUNTS. 

INHERENT STABILITY IS AT LEAST 1 PART IN 

1 MILLION +5°C OR 1 PART IN 10 MILLION 

WITH OVEN. 

FORK FREQUENCIES 1000 TO 5000 CPS. 

LONG TERM DRIFT LESS THAN 5/'108 PER YEAR . 

TIMES FACSIMILE CORPORATION 
540 Weat 58th Street, New York 19, N. Y . -1523 L Street N . W., Washington 5 , o.c . 
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Requires Fewer Passing Tube Sections 
Permits Lower Range Control Circuits 

This Chatham Twin Pawer Triode provides bolfl low internal drop 
and excellent control sensitivity. Series regulators have previ
ously hod to compromise these characteristics. The very low-mu 
triodes provided adequate low tube drop while the high sensi· 
ttvity control characteristics could be obtained only from beam 
power tubu. Where both performance features were demanded 
It was often neceuory to resort to parallel operation of a large 
number of tubes, or by complicated control amplifier circuits. 

For more information about t+te 6528, or for help wilfl any 
special tube problem, write Commercial Engineering Section, 
Chat+tam Electronics, Division of Tung-Sol Electric Inc., Livingston, 
New Jersey. 
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RATINGS 
Mo11. Plate Olnlpotioti per tube .... ..•.... , 60 watts 
Mox. Plate Oiuipotion per •ection .. .... . ... 30 waits 
Molt . Steady Stole Plate Current per Hclion .. . 300 mo 
Mox. Plate Voltage .••.... , .•....•. , ...• 400 volts 

Molt. Heater Cathode Voltage ....•. .. • .. • 300 volts 
Amplificolioti Factor• .••.•.. .. . • .... •... .•.. ••.. 9 
TronKOndudonce per HCtion• ...... .•• 37,000 11mho1 
•Average dlorocterislics ol Eb "" 100v, Ee= - 4v, lb • 
185 mo. 

TYPICAL VALUES FOlt ltEGULATOlt SHVICE 
C-'"' l•- ef Tu... Mll!I_,,. O.W V.,.._. 

TMtle s.ctlen V .... D..,. T ..... 0.,. Swh• 
70 v . IOv. 
60 20 
<l$ )5 

c. 

PHOTOPROCRESS _______ _ 
and fully illustrated guide to the lenses and shutters of t.b 
Wollensak Optical Co. The book deals with lenae! an 
shutters in general and particularly covers lens ahem 
tions, lens construction, lens mounting, depth of fiel1 
lens coverage, resolution, lens coating and cleanin~ e1 

larging lenses, image size, color, light and shutter 5}1 
chronization. 

Particularly interesting is the chapter on Wolle0$ 
high speed motion picture cameras which introduces son 
of the fundamentals of this fascinating art. 

Though the book covers the products of only one man 
facturer, it is broad enough in its coverage to be of i 
terest to any one who desires to know more about the t" 
basic elements of any camera system. The book reflec 
great care in its preparation, is technically accurate. a 
thoritative and as complete as a hook of its size could b 
It is well illustrated and priced $1.95. 

SPSE 1957 Annual Technical Conference 

An event of great importance in the field of pbot 
graphic science and engineering was the 1957 Annu 
Technical Conference of the Society of Photographic S< 
enlists and Engineers, held at the Hotel Berkeley-Cartert 
Asbury Park, N. ]., Sept. 9 to 13, 1957, with the coope 
ation of the U. S. Army Signal Engineering Lahoratorie 
Fort Monmouth, N. ]. 

Brigadier General Earle F. Cook, Commanding tJ 
U.S. Army Signal Engineering Laboratories at Fort ~lo 
mouth, N. ] ., delivered the welcoming address. Gener 
Cook discussed the newer concepts of military phot 
graphic requirements and the role that industry· cou 
play in fulfilling the needs of the Department of the :\rn 
in the photographic aspect of the combat surveillance pr· 
gram. 

During the conference, Dr. John Eggert, Director of ti 
Photographic Institute at the Technical College in Zurir1 

Switzerland, was awarded honorary membership by tl 
Society in recognition of his contributions and achif'\·· 
ments in the field of photographic science. Dr. E ggert 
technical paper, "Photographic Development in Theoi 
and Practice," was well received and excited great inle 
est among his audience. 

A representative cross section of other papers presentt 
included "Multiflash Photography," by Dr. Harold 1 
Edgerton; "Airborne Photographic Processing," by C. r 
Edwards, S. Schreck, and A.G. Hutchins; "lmpr0Yemen1 
in Densitometry," by Albert J. Derr; "The Use of Elei 
tronic Image Intensification in CineAuorography ," hv . 
H. Tolan and J. L. DeClerk, and "The LogEtron-1957, 
by Dwin R. Craig. Some 36 papers in all were pre5ente 
covering many of the multitudinous fact'ts of photc 
graphic science and engineering. 

One of the most interesting features of the conferenc 
was the equipment exhibit which was unusually go0< 
Some 20 exhibitors, including the U.S. Army Signal Er 
gineering Laboratories at Fort Monmouth, N. ]., di! 
played their latest and most up-to-date de,·elopment; 
Bell and Howell Co. of Chicago, Ill., was easily the t'~ 
hibitor with the largest number of new equipmen~ "' 
display, having twelve altogether. 

Some of their outstanding items included the ne1 
CBVM-JAN type 16mm magnetic television projector; th• 
new 240 EE 16mm automatic threading electric ere cam 
era, and a 35mm and 16mm electric scoring camera. 1h1 
latter wilh Globavision lens. 

LogEtronics, Inc., exhibited their lste!'t de\'elopment o· 
the LogEtronic printer with automatic dodging and aut" 
matic exposure control. Zoomar, Inc., exhibited se\'era 
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,f tne nt'lltt.\ ~~e.\o\)\\\t""Tlts in lenses and their new 360 
\tgt~ Panoram'ic (,~~ra. 
Fore.i~n e~i'b\\oTS a\so were on hand, among them 

ieing Anclre Debr\e o{ France with the Aiglonne Model 
) daylight-film developing machine which is available in 

• 6mm and 35mm negative-positive, and 16mm reversal 
ypes. Canadian Applied Research, Ltd., of Canada, dis· 

1/a.red and demonstrated their Type T 246 Automatic Tri· 
fi lm Processor, the Type T 232 MK 8 Aerial Camera and 
he Type T 232 MK 7 Jnstrumentation Camera. 

All the items displayed by the various exhibitors were 
1ew and equally interesting but lack of space prevents 
~ven a &hort resume of them in this column. However, 
mention should be made of the excellent display of several 
ate photographic developments of the U. S. Army Signal 
Engineering Laboratories, chiefly among which was the 
Processing Machine, Photographic Film and Paper, EH. 
Z8( ) for forward area photographic processing. Tech· 
nical information accompanying the display stated that 
the machine processes both film and paper in 70mm, S" 
and 91(2 .. widths and 200' long with full daylight opera
tion. The machine utilizes the recently developed High 
Temperature Signal Corps Stabilization Process which 
was developed at the U. S. Army Signal Engineering 
Laboratories. The equipment is used with and is part of 
\he Signal Corps Laboratory Darkroom, Semi-Automatic, 
Division Area. Speed of the machine is 2%' per min. for 
91h" wide film, 5' per min. for 5" film and 15' per min. 
for 9% .. paper. 

The significance of this display indicates that military 
photographic processing is no longer a rear area opera· 
lion but that it has moved right up to the combat area. 

The Society plans to hold its next annual conference in 
October 1958 at Rochester, New York. 

Flight Re.earch, Inc. 

Flight Research, Inc., Richmond, Va., have announced a 
ne111· 70mm missile-tracking camera, designated Multidata 
\ fodel V. Specifically designed for missile tracking. the 
new camera provides greater magnification and higher 
resolution than that provided by cameras using smaller 
film sizes. The 70mm film used pennits a 21,i .. x 2~" 
frame size which minimizes the effect of tracking error 
and helps keep the missile within the frame. 

The camera accepts 400 or 1000 foot magazines and 
lenses are interchangeable. Other features of the camera 
include a timing system of two neon lights which provide 
visible cod ing on both edges of film for perfect correlation 
with time base; four lighted fiducial markers which indi· 
cate centerlines of aperture to within 0.001"; adjustable 
~hutter from 0 degrees to 120 degrees, and automatic 
output pulse which indicates center of exposure at any 
shutter opening. As missiles go farther and faster, the 
larger fi eld of view and greater magnification provided by 
70rnm film result in a great increase in tracking range and 
increase in detail that can be seen in fins, exhaust pat
terns, nose cone, missile attitude and other important 
aspects of the missile in flight. 

Fairchild Camera and ln.atrumenl Corp. 

From Fairchild Camera and Instrument Corp., Indus
trial Camera Division, Jamaica, N. Y. comes news of a 
new 16mm motion analysis camera, Model HS-401. With 
its interchangeable motors it provides picture taking rates 
of 10 to 80 p.p.s.- 25 to 300 p.p.s.- 200 to 1500 p.p.s.-
500 to 2500 p.p.s. and 800 to 6000 p.p.s. 

The manufacturer stales that although the camera 
weighs only 24 lbs. with Hs double motor set, it is really 
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a lightweight and produces clear, sniear-free and jitterless 
pictures at all speeds. It is delivered with your choice of 
13mm, 75mm, 102mm, or 152mm lens, and can be used 
with the Fairchild battery pack at speeds up to 4500 p.p.s. 
lts motors, lenses and auxiliary equipment are inter
changeable with the HS-100 and HS-101 models . 

The camera is provided with an open sight which fea
tures focal length and parallax correction. A boresight 
slips easily into the port on the camera. Size of camera 
(with 75mm lens) is 9" x 131A" x 16-13/16•. 

Features of the camera include dynamic and electro
magnetic braking which provide maximum efficiency in 
rapid start-stop applications. This permits repeated short 
bursts at all speeds up to 6000 pictures per second. 

Fairchild HS-401 Motion Auly1i1 C1rn1ra 

Photographic ln•lrumenlation Development• 

Developments in this field seem to have been acceJe. 
rated during the past two months due no doubt to the re
cent annual (September) technical conference of the 
newly formed Society of Photographic Scientists and En· 
gineers and the 82nd October convention of the Society 
of Motion Picture and Television Engineer.1. 

During the above period, one of the leaders in this 
field, the Wollensak Optical Co., Rochester, N. Y. an· 
nounced several new items chief among whlch is their 
new TL 35 time lapse camera. 

The TL 35 is a data recording time lapse camera de· 
signed to photograph panels, meters, gauges, instruments, 
mechanical devices, etc. for time study and sequence 
analysis of movement. Each exposure is made at a pre
determined interval depending upon the motor used of 
which there are many available to obtain various time 
lapse intervals from one picture every six seconds to one 
picture every 30 minutes. 

The camera uses 35mm film (picture format 23.8mm x 
25.4mm) wound on 50 foot daylight loading spools. It is 
equipped with a Wollensak Amaton 35mm f/3.5 lens, a 
No. 0 Alphax shutter and 6-volt 0.C. motor using 0.1 
amperes. Dimensions of the camera are 6~" x 4-13/ 16" 
x 2-27 / 32" and weighs 2lf2 lbs. Accessories such as a 
finder, terminal block, footage counter, etc., can be sup· 
plied. 

In addition to the above, Woolensak has announced 
their new Model WF-17 16mm 100-foot picture Oscillo 

(Continued on neri pafe) 
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SIC ... why is it? what does it do? 
who does it affect? 

William P. E. Long, Manager, Marketing Data Dept. E. I. A. 

THE STANDARD lNDUSTRHt. CLASSIFK:ATION (SIC) IS 
the system by which the Federal Government defines the 
American economy in terms of 1,100 groups of indus· 
tries and sub-industries for the purpose of gathering data 
to be used as the basis of legislative, fiscal, mobilization 
and other policy decisions. Thus explained, it is obvious 
that SIC is vital to management, 1abor and Government. 
And SIC which does not give proper recognition to an in
dustry can result in serious damage to that industry as, 
for example, through unwise tax policy (due to the lack 
of good official Governme.nt statistics) or through a dis
.proportionate allocation of scarce materials. To labor, 
SIC can mean a real loss or gain in the pay envelope 
through Walsh-Healey determinations, Social Security 
benefits, etc. 

Because SIC is one of the most important foundations 
of Government policy, the Bureau of the Budget, which 
has the responsibility for maintaining SIC, about five 
years ago began to work on a revision of the classifica
tion, to make it more representative of our dynamic and 
rapidly changing economy. An unprecedented under
taking resulted, consuming the time of hundreds of busi· 
nessmen, and many man-years of Government effort. 

Thirty-five industry committees made 2,500 recommen
dations to the Technical Committee on Standard Indus
trial Classification in the Office of Statistical Standards of 
the Bureau of the Budget, Executive Office of the Presi
dent. The Technical Committee acted on recommends· 
tions in accordance with the following principles: 

( 1) SIC should conform to the existing strQcture of 
American industry. For the purposes of the SIC, 
the structure is separated into a number of di
visions, such as Agriculture, Mining, Construction, 
Transportation, Communication, Wholesale and 
Retail Trade, et cetera, in addition to Manufactur· 
ing. 

(2) The classifications should he based on the char
acteristics of plants rather than companies. 

(3} Each plant should be classified in that industry 

PHOTOPROGRESS _______ _ 

Fastax high speed camera which enables one to record 
photographically combined picture and oscillo recording 
of an event where electrical and mechanical data are de
sired. The camera can also be used !or either picture or 
oscillographic recording independently of each other. 

Camera speed is from 150 to 8000 p.p.s. ( 5 ft. per sec
ond to 200 ft. per second). Two lenses are furnished, 
both of which are 50mm f/2 Fastax raptars in focusing 
mounts, one of which is for the picture image and the 
other for the oscillograph trace which is recorded simul
taneously with the picture record. The camera is fur· 
nished with integral viewfinders and removable reflex 
finders and timing light. 

Two motors are furnished (115 volt AC-DC 60 cycle), 
one for drive and one for take-up. Size of the camera is 
12"' x 12" x 12~ and the weight is 25 lbs. Price is 
12250.00. 
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which describes its major product. 
(4) To be recognized as an industry, each group 

plants must be "significant" from the standpoi 
of the number of persons employed, volume 
business, and other important economic featu1 
such as the number of establishments. 

In view of the above principles, it is difficult to und• 
stand some decisions of the Technical Committee. F 
example, Electronic Industries form an important pl 
of the existing structure of American industry. They a 
the fifth largest industry group. Yet, in the SIC, El. 
tronic Industries are not recognized as a major 2~ 
industry, such as Major Group 36, "Electrical MachineJ 
Equipment, and Supplies." On the contrary, Electrot 
Industries, whose fruits affect our lives through televisic 
industrial controls, electronic computers, missiles ai 
hundreds of other products, are concealed and huri· 
within the Electrical Machinery Industry Group whi• 
they resemble about as much as the airplane resembl 
the kite. 

However, some gains were registered in the 1957 e< 
tion of Standard Industrial Classification Manual over t 
1945 edition which it replaced. Electronic Componer 
and Accessories were given a 3-digit industry gto1 
(367) and two other 3-digit groups-365 and 366-wt> 
established. This compares with one---366-in the 191 

edition. Unfortunately, the titles are not properly de3Cri 
tive, and a number of important activities of plants in tl 
electronic industries are to be found elsewhere in tl 
structure. Furthermore, while the Electronics Indu.stri 
plants account for more than half of the employment · 
Major Group 36, they were given only three 3-di~ 
groups compared with five for the establishments produ 
ing such products as switchgear, motors, generators, se1 
ing machines, and lighting fixtures. It is not too early f1 
the members of the electronic and communication equij 
ment industries to begin to develop an adequate Standai 
Industrial Classification for the next edition. 

The Konlca Hanil-Held Aerial Camera 
A new hand-held aerial camera of Japanese origin hs 

been announced by the Konica Camera Co., 76 We 
Chelten Ave., Philadelphia 44, Pa. 

The camera is a precision, spring-driven fast shootin1 

aerial camera for spotting or general aerial photograph( 
The spring-drive permits 10 successive exposures withu 
15 seconds with Ii single click of the release button. Th 
camera may be equipped either with a Hexanon f/ 3.! 
l35mm or a Hexanon f/3.5 85mm lens. Aperture stopi 
are f/3.5, f/ 4, f/5.6, f/8, f/11, f/16 and £/22. ShuUf'l 
speeds are l/SOth, 1/lOOth, l/200th and l/400tb second 

The camera uses standard 120 roll film and prodtla'5 i 
picture 214~ x 2~" in s ize and is equipped with a sport! 
type finder with framed prism and cross hairs etched iii 
prism with center marker for level alignment. 

The camera with lens weighs 6 lb&. Overall size is 9-'!~ • 
x 6%" x 6". List price $650.00. 
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lConcil\U(d troll\ llO-ge 15) 

actured at teasonable costa on a 
ichedule which meets Navy require
oents. As a result of the achieve-
11ents on this program, the U.S. 
~svy's supersonic Sparrow I air-to· 

tir guided missile system is now in 
1 combat-ready status. Squadrons of 
he Navy's operational jet intercep· 
ors armed with the missiles are de-
1/oved on carrien in both Atlantic 
ind Pacific Fleets. Other Sparrow I 
nissiles are operational with all
feather squadrons of the U.S. Ma
ines at shore bases. The Sperry 
iparrow I now is on guard day and 
1ight around the world for Naval fleet 
mits and shore installations. 

S parrtno Accuracy 

United States Navy and Marine 
lilots have demonstrated the high 
reliability and deadly accuracy of the 
~perry Sparrow I Weapon System 
J}' hundreds of missile launchings 
tgainst target drones. The lethal war· 
oead has blasted out of the sky all 
types of targets including highapeed 
jet a\tctaft and missiles. 

The Sparrow 1 guided mi.eaile sys
tem is undoubtedly the most versatile 
weapon used for arming Naval air
craft. Previously, attacking enemy 
tircraft might have escaped detection 
by operating under conditions of 
poor visibility or by cloud screening. 
Now, the Sparrow I guidance system 
can aim the missile directly at the 
target in spite of the inability of the 
pilot 0 to see;" destruction of the 
enemy aircraft by the lethal warhead 
is assured. Versatility of the Sparrow 
(Weapon System has been proven by 
effective attacks against high and low· 
altitude targets flying either singly or 
in groups. 

R&D Pay• 00 
The present readiness of the fleet 

with this highly reliable and effective 
air-to-air missile system resulta from 
years of intensive development by 
the Navy's Bureau of Aeronautica 
and Air Missile Test Center, and the 
Sperry Gyroscope Company. The 
delivery of Sparrow I missiles in pro
duction quantities to 611 the maga
iines of aircraft carriers with this 
"new type of ammunition" is a result 
of proficient plant operation with ex
ceptional quality control at the Sperry 
Farragut Company. This competent 
human effort directed by the National 
Defense authorities has produced a 
weapon that is a powerful deterrent 
against a surprise ntack by enemy 
aircraft. 
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~ 

IOW ••• get more data on 

strays 
and 

long shots 
with Tl transistorized PDM/FM/FM telemetering systems 

Out-of-sight missiles, particularly those off course or in the far 
reaches of terminal Bight, can now send back signals loud and 
clear - providing data previously blocked by attenuation and 
noise. This promise can be made because Tl-developed transis
torized telemetering can now transmit 200-W and more without 
exceeding the space and weight previously required by most 50-W 
systems. Not "frozen" to old production designs, rugged TI systems 
and components will always represent the practical state of the 
art. This is the TI policy which resulted in the 200-W single pack
age transmitter shown above. 

Your requirements in telemetering systems or components can 
normally be met by existing TI equipment, but your most unique 
developmental problems are equally welcome. And fast, 8exible 
production facilities wilt deliver on time. · 

WAITE TODAY for more information on TI telemetering equipments. 

APPAAATU S DIV ISI ON 

.. :.~.~~::.':~::~ ~:..::.~~.:.~ 
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AF CEA 
1624 Eye Sireel, NW 
Washington 6, D. C. 

Phone: EXecutive 3-30.ll 

OFFICERS 
Preeidenl 

Frederick R. Furth• 
111 Ylce-Pre1idenl 

Maj. Gen. Alvin L. Pac:byukl, 
USAF• 

2nd Yiu-Pruident 
Maj. Gen. Jamea D. O'ConneJI, 

USA• 
3rd Ylce-Pruidenl 

RAdm. Henry C. Bruton, 
USN• 

4da Yice-Pruillenl 
J a.epb E. Heinrich 

511a Yiee-Pruldenl 
John R. Bowland 

General Couneel 
Ralph L Walker 

E:xecuti11e Yice Preliclent 
Wilfred 8. Goulett 

Secretary 
Julia B. Godfrey 

Treaeurer 
M. C. Richmond 

DIRECTORS 
1951 

Geor•e 'W. Bailey• 
W.R. C. Baker 
Theodore L. Bartleu 
Maj. Gen. Gordon A. Blake, 

USAF 
Donald F. McClure 
Fred E. Moran 
Le.lie F. Muter 
Fred J. Tarner 

1959 
Frederick R. Furth• 
Geor•e W. Goddard 
William J. Balll•an 
William K.hler 
Frederick R. Lack• 
Walter P. Mar8hall 
Raylhond C. Maade 
Ellery W. Stone 

1960 
Franda L Ankenbrandt 
Percy G. Black• 
Theodore S. Gary 
Charles F. Borne 
David R. Boll 
Frederick R. Kappel 
J. Barry LaBrum 
David Samo&' 

1961 
Harry E. Austin 
Roland C. Daviee 
E. K. Folter 
Franc:i• H. Lanah.an 
Joseph R. Redman• 
Robert C. Sprque 
W. 'W. 'Walts• 
Frank W. Wosencraft 

The: President aod Vicc:-Preaidenh 
are ex·oflicio membc:re of the Board 
of Dir~tors. 

Paet Prullenll 
David SamoS' 
FHderic:k R. Lack• 
Theodore S. Gary 
WlllU.m J. Uallliran 
'W. Walter Watts• 
Joeeph R. Redman• 
Georse W. Balley• 
Percy G. Black• 
• Exrcutive f.ommitrre Mtm1ber. 

Honor Graduate Awards 
Eleven officers graduating with top 

honors at the United Stales Army 
Signal School were recently presented 
the AFCEA Award fo r outstanding 
achievement. 

Highest percentiles in the Signal 
Officer bB!:lic course were held by the 
following: 

Section 751 - Second Lieutenant 
Robert E. Hill, 212 N. Broadway, 
Hobart, Okla. EE, U. of Oklahoma. 

Section 752 - Second Lieutenant 
Stuart K. Yuill, Box 404, Rt. #1, 
Lanham, Md. EE, Johns Hopkins U. 

Section 753 - Second Lieutenant 
Ward R. Kelley of 3009 S.E. Rex, 
Portland, Ore. ME, Oregon State 
College. 

Section 754 - Second Lieutenant 
Thomas K. Batson of 1308 Second 
Ave., Bessemer, Ala. CE, Alabama 
Polytechnic Institute. 

Section 755 - Second Lieutenant 
Paul D. Carmichael, Jr., 368 Burton 
Ave., Washington, Penna. EE, Car· 
negie Institute of Technology. 

Section 756 - First Lieutenant 
Richard V. Morris of 9 Evergreen 
Ave., Bedford, Mass. EE, Rensselaer 
Polytechnic Institute. 

Section 757 - Second Lieutenant 
John R. Cummings, 21 Chestnut St., 
Westfield, N. Y. EE, Rensselaer Poly
technic Institute. 

Section 758 - Second Lieutenant 
Robert S. Lowrey, Jr., RFD 1. Rome, 
Ga. Animal Husbandry, U. of Geor· 
gia. 

Section 701- Second Lieutenant 
George C. Smolenyak, 697 Brookside 
Rd., Rahway, N. J. Natural Sciences, 
Seton Hall U. 

Section 702 - Second Lieutenant 
Charles R. Pendred, 4525 Cooper 
Ave., Merchantville, N. J. EE, U. 
of Pennsylvania. 

Section 703 - Second Lieutenant 
Leon P. VanSpeybroeck. 253 N. 
Madison, Wichita, Kans. Physics, 
Massachusetts Institute of Technol
ogy. 

The Signal Officer b 
vi des basic branch train· · 
commissioned officers. It :. 'd~ig1 
to give a working knowledge of 
duties and responsibilities which 
officers may expect during their e;i 
service with the Signal Corps. 

Captain Carl Dennis of 604 E 
Main Street; Benton, JUino1.S, 1 

Captain George M. Best, 105 !tta 
son Avenue, Walsenburg, Colora 
Section 302, look high hon 
academically in the Signal Comp< 
Officer Course (Branch Transferee 
The course is designed to pro,·: 
branch training to officers ao ti 
will be thoroughly grounded in I 
duties and responsibilities approf 
ate to company grade Signal C.0\ 
officers. 

First Lieutenant Edmund Ja ~ 
er, Jr., 616 East 29th S~ Bti 
more, Maryland, lrom Section ~ 
of the Electronic Warfare ~ 
Course, took top academic· 
This course trains officers to · · 
and supervise electronic ~ 
measures activities. J 

I First Lieutenant Lawrence 
Davis, 851 Brill Street, Philadelph 
Pennsylvania, took high honor;: 
Section 502 of the Field Grade ( 
ficer Refresher Course. This cou1 
provides refresher training in tacti 
techniques and material approprii 
to Signal Corps company and fit 
grade reserve component officers. 

AFCEA's New Group Member 
The AFCEA recently welcom 

Stoddart Aircraft Radio ·co., Jnr .. 
Hollywood, CaJif., a firm which del 
with electronics research and d 
velopment, and the manufacturing 
radio interference and field intensi 
measuring equipment. 

Members of the firm who will I 
company representatives in AFCE 
are: Richard R. Stoddart, presiden 
John R. Stevenson, administratil 
as 't.; J. D. Ni~htingale, pcrsonn 
manager; Alfred T. Parker, chid e1 
gineer; Donald S. Radmacher. a~;.· 
chief engineer; Gerald 0 . Essex, sta 
engineer; William T. Gla~poo 
project engineer; Vernon 0. Moori 
project engineer: D. M. Rish, projri 
engineer; Gerald P. Rothhamm!'1 
field engineer. 
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Can you use the talent that built 
1,500 Y-4 bombslghts on schedule 1 

,. General Mills technicians are representative of the p roduction talent that buil t more than 
() Y-4 bombslghh, 1,500 coordinate converters, 1,400 a:rimuth and sighting angle indicators 
1,400 amplifler and power supply units-and, delivered them to the Air Force on time. Here 
en inspect a bombsight before it progresses to the next stage of p roduction. 

ause we have the highly skilled 
n-and the men have the specialized 

and machines-we produce preci
piece parts or complete, complex 

• blies to meet the most exacting 
irements. 

Vhile building the Y-4 bombsight, 
improved original design, exceeded 
4\.F specifications. In addition, our 
fOUgh testing facilities assured dc
ry of only perfect instruments. 

Such performance has come to be ex
pected of us and has benefited many 
other customers. We'd Hke to help 
with your production problems too. 

Booklet Tells More, explains me
chanical and electro-mechanical 
production facilitiea. &>nd to 
Dept. SG· 11, Mechnoical Divi
sion, G~neral MiU., 1620Central 

lii~~=:;r> Ave. N. E., MinncapoHa, Minn. 

MECHANICAL DIVISION 
CREATIVE RESEARCH AND DEVELOPMENT + PRECISION ENGINEERING AND PRODUCTION 

No slow-downs for the 8-47- Bomb
sights ready in advance! During pro
duction of the B-47 Stratojet, not 
o one w1l8 kept from the ready-line 
for lnck of a bombsigbt. The same 
developmentoJ, engin~ring and pro
duction skills that gave the Air Force 
on-time delivery are available to 
epccd production of your products. 

General • Mtlls 
(~oogle 



AFCEA Group Memher8 
Communicationt--Electronin-Photo•r•phy 

Listed hlow ON th fil'fft1 wlto ON fllOflJI •••"'• ef th Anrt«I Fore•• Co.1•unicotion1 ond lleetronic• 
_,,.,,ltlp tltey lndkot• tlwi' -.llneu lo1 tltel' sltoN In lnflu!f'Y'• Polf In notloHI Hcurlty. f11dt Iii• n 
H1 • ., -ploy"' °' oHlclol1 lw lttdlYiJuol •fflhnltlp In AFCEA, tltu1 lorr1tln11 11 fllOtlp of th ltltltest tnrinefl 
tto11ic1 on' ""°t091apltk llolfl1, nollo61e lw obico onfl 111allfoM• to th .,,,..,, 1e1YicH on ,.._rclt, lie-Yolo 
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Admiral Corp. 
Alrenll Radio Corp. 
Allled Control Co., Inc. 
Allled Radio Corp. 
4-erieaa Cable a Radio Corp. 
Amerlean Electronle Laboratoriea., Inc. 
Ameriean lnadtate or EJectrieaJ 

Ensfaeen 
Amerlean Machine & Found1"7 Co. 
t\merlun Radio Relay Leape 
Amerteaa Telephone & Tekaraph Co. 
American Telephone & Telqnfh Co., 

Lons Uaee Dept. 
Ampex Corp. 
Amphenol Eketronlca Corp. 
Au.uonda Wire & Cable Co. 
A. R. F. Prodacu, Inc. 
Arnold Ensfneeriq Co. 
Atlal Pftdalon Produett Co. 
Aatomadc Electric Co. 
Aatomatlc Electric Sale1 Corp. 
Aatomatfc Telephone & Eleetrlc Co., 

Ltd. 
Aatonetlca, Division or North American 

Aviation, Inc. 
Barker & WlWamaon, Inc. 
Barry Coatnila, lac. 
BeU & Go.ett Co. 
Bell Telepboae Company o{ Pa. 
BeU Telephone Labonatoriea, Inc. 
Bendix Radio DM1lon, Bendix Avla· 

tioa Cort!-_ 
BlaekbDJ'D Eleetronlc Corp. 
Blliey Electric Co. 
Bomac Laboratorla, Inc. 
Britlah 11aomaon-Boutoa Co., Lad. 
Bl'UDO-New York lndmtriee Corp. 
Barroqlu Corp. 
Call£ornla Water & Telephone Co. 
Cambrid1e Thermionic Corp. 
ear!~~· Radio Eulineed.aa' Ludw1e, 

Carolina Telephone a Telqraph Co. 
Central Teehnleal laatitate 
Claeupeake cl: Potomac Tel. Co. 
Clnclnnatf a Sabarban Bell Tel. Co. 
Colllm Radio Co. 
Coh1mbla Broadc.a1da1 Syetem. Jae. 
<.:ompa11de Francalae Thomaon· 

Bou&oa 
Con•alr, DITI.aloa o{ General Dya.amlea 

Corp. 
Cook Electric Co. 
Copperweld Steel Co. 
Comell-DabWer Elec:trte (.orp, 
Cral1 Syetemt, Inc. 
Croele:r DIYieioa-Aveo Mia. Corp. 
Dana, P. A., lac. 
Deaipen for ladmtry• Inc. 
DeVry Technical laati.tute 
Diamond State Telephobe Co. 
Dictaphone Corp. 
DnKane Corp. 
DaMont, Allene., Laboratorle-, lac. 
Ea•t.man Kodak Co. 
Eleearonlc ANoelatee, Inc. 
Electronic Commanlcatlon1, Inc. 
EJcla Metalformere Corp. 
falrehlld Camen & Iaitnuneat Corp. 
Fam.a'lforth Etecb'Onic. Co. 
Feclenl Teleeommauleadon 

Laboratorlee 
Federal Teleeommaalcatlon Labora· 

toriee, Dlvllllon of We1t Coaet Laba. 
Federal Telephone a Rad!o Co. 

lnfl, procurement, onll operoUon. 

C-eral AalUne & FUm Corp. 
General Cable Corp. 
General Commanic.allom Co. 
General Electric: Co. 
General Telepho- Ccwp. 
GUfillan Bros., Co. 
Globe Wireless. Lad. 
Gray M.ana{ac'larin1 Co. 
BaJlamore Electronica Co. 
Baller, Raymond and Brown, Inc. 
BaUienften Co., The 
Halold Co. 
Haseltine ElectronJce Dlvielon, 

Bueltlne Corp. 
Heinemann Electric: Co. 
Bercule1 Motor Corp. 
Hitemp Wires, Inc. 
Bo8'man Laboratorie1, Inc. 
Bopa Laboratories, Inc. 
Hoover Electronics Co. 
HopkJne Ensfneerlq Co. 
Hn1hea Alruaft Co. 
B:rcon Eaatena, lne. 
lllinole Bell Telephone Co. 
lndlaa.a Bell Telephoue Co. 
Indiana Steel a Wire Co. 
lmdtute of Radio Ensfneen 
International Baeine11 Machines 
lntemational Reeiwtance Co. 
International Telephone & Tele1raph 

Corp. 
Jaeobeen Maaaracturinc Co. 
Jan1ky & Bailey, lne. 
Kello11 Swltehboard cfc Supply Co. 
Kin Tel 
Klelneehmidt Laboratoriea, Inc. 
KoiJed Konb, lne. 
Lanadale Tabe Co., Dtvielon of Philco 

Corp. 
Leich Salee Corp. 
Lenkart Eleetrle Co. 
Lewyt Maaaractarinc Corp. 
Llhraeeope., Inc. 
Loni Electronk.e Corp. 
Machlen Laboratories, Inc. 
Mapavos Co. 
Mallory, P. R., &: Co .. Inc. 
Materiel Telephonlque Co. 
Mlchfsan Bell Telephone Co. 
Mont1omery Co., Tlt.e 
Motonila. Inc. 
Monataln Statee Telephone a Tele-

ll'llPh Co. 
Mallard Ltd. 
Mater Co. 
Myeales Corporation ol Amerf4'1t 
National Co., Inc. 
Nellon Teehnlcal Eaterprl1et 
Neim-Clarke, Inc. 
New En1land Tel. a Tel. Co. 
New Jeney Bell Telephone Co. 
New York Telephone Co. 
North Electric Co. 
Northwe.tern BcU Telephone Co. 
Oak Manufactnr:ln1 Co. 
Ohio Bell Telephone Co. 
O'Keele a Merritt Co. 
Olla EleYAtor Co., Eleetronic Dlvt.i1m 
Pacific Mereary Telnblon Mr1. Cori" 
Padfic Telephone a Telesnpb Co. 
Packard-Bell Co. 
Pa•e eo-aalcadona Eniiaeen. 11'4'. 
Phelp• Dodce Copper Prodacu Corv. 

Phlleo Corp. 
Pholotp'aphic Society of JUI.lea 
Pleaaey Co .• Lid. '!' 
Prodelln lne. 
Prodnctloa Reeearch Corp. 
Radlart Ccwp. 
Radio Coaden.aer Co. 
Rad.lo Corponidon of .\maim 
Racl!o Corporation ol America, 

Delenae Eltttronic Prodadl 
RCA Great Britain, Ltd. 
Rad!o Eqlneeriq Laboni...ne., ~ 
Ramo-W ooldrid,e Corp. 
Raytheon Manaf•c'larinl Co. 
Bed Bank DMalon, 

Beuclix Aviation Corp. 
R.eeve1 lnetramenl Corp. 
Rem!ncton Rand, Divlaloa of Spcrr 

Rand Corp. 
Remler Co., Ltd. 
Rocke lat.emationaJ Corp. 
Sasonbll.J"I Ceramlee 
Society or Mollon Plchlre • T~ 

Eqlneen 
Soaotone Corp. 
Solln~riber Corp. 
Soathern Bell Telephone • TeJep.pl 

Co. 
Southern New Eqlaad Telephont Co 
Soathweatern BeU Telephone Co. 
Sperry Gyroaeope Co., Dl..W.a ol 

Sperry Rand Corp. 
Sprape Electric Co. 
Stackpole Carbon Co. 
Standard Telephone & Cables, Lid. 
Stanford Raearch ln1tltate 
Stelma, Inc. 
Stewart-Warner Ccwp. 
Stoddart Airerart Radio Co. 
Strombers.C.rlson Co., Di.WH el 

Geueral l>ynamlca Corp. 
Surprenant Mf1. Co. 
~t .. nia Electric Prodnets., lae. 
Tedanleal Materiel Corp .. TH 
Tele-Dynamics, lac. 
Telephonlca Corp. 
Teletype Corp. 
TemoUte ln1nlated Wire Co., l11e. 
Te:ue lmtramen .. , lne. 
Timee Fauimlle Corp. 
T.M.C. {Canada) Ltd. 
Trad Eltttronlce Corp. 
Trauilron Electronic Corp. 
Triad Tramr ormer Corp. 
Tan1·Sol Electric, In<. 
Union Carbide Corp. 
United Telephone Co. 
United Tnaaaformer Co. 
Waterman Prodacll Co., lac. 
Weberer-Cldca10 Corp., Govenuaeat 

Dlvillon 
Wett Cout Telephone Co. 
Western Electric Co., Inc. 
Weatera Union Telqnph Co. 
Wesdn1honae Electric Corp. 
Weaton EJeetrical lnetrameat Cor,I. 
Wheelock S'-1tals, Inc. 
Wicke• Engineertq a Comtraetlo• C4>. 
Wilcox Electric Co., Inc. 
Willard Storaae Batt.ery Df• .. 

Electric St.once Battery Co. 
'Wl8C'On1in Telephone C.O. 
Wollennk Optical Co. 
1.enlth Radio Corp. 
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For Alnico Magnets-Stock or Special 

Ca.st Alnico Magnets are most com· 
monly made in Alnico V, VI or 111. 
Sintered Alnico Magom usually are 
made i.n Alnico II, V or VI. Special 
permanent magnet materials include 
Vicalloy, Cunico, aod Cunife. 

Wrtte for your copy 
BULLETIN GC-106 C 

Cooaios useful data oo Alnico Mag. 
nets, their physical aod magnetic 
properties. Also lists stock items and 
standard tolerances for cast aod sin· 
teted magnets. 

ADDRESS DEPT. s.711 
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Your best bet when looking for & 

source of Alnico magnets and assem· 
blies is Arnold-producer of the 
most complete line of magnetic ma· 
tcrials in the industry. Arnold can 
supply your need for any size or 
shape of Alnico magnet, as illustrated 
by the variety pictured above . 
Weights range from a few ounces to 
n pounds or more. Die-cast or sand· 
cast aluminum jackets, Cclastic cov. 
crs, etc., can be supplied as required. 
Complete assemblies arc available 
with Pcrmendur, steel or aluminum 

bases, inserts and keepers as specified 
-magnetized and stabilized accord· 
in~ to the requirements of the ap· 
plication. 

A wide range of the more popular 
shapes and sizes of cast and sintered 
magnets arc carried in stock at 
Arnold. Unsurpassed plant facilities 
make possible quick delivery of all 
special orders. • Lit llJ ht1ndk your 
mt1gnttro11, lrt111tling Wtlflt fllbt t1nd 
Wtlflt guiM permt1ntnl mt1gntl rtq11irt· 
mtnlJ, or t1ny otbtr mt1gneli& makrit1I 
sp1dfict11ion you mllJ ht111t. 

wew ••Ta 

£NGINEERING COMPANY 
Main Office & Plant: Marengo, llllnois 

le~tfl P>edlk DC ........ Plofttl 641 hit •lat llreel, let ........ C.W 

Dilfriet Solet Off icea 
lo-lonr 200 a..rliel•y St lot _..,_, '''O Wlbhlr• 9"6. 
N•w Yort '3~0 Aftf. Av. W••~CJ'°'J, O.C. 1001 1$1+\ SI.. H,W 
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IT~T now provides-

continuous ELECTRONIC MILEPOSTS IN THE SKY 

VORTAC- the new, automatic 

navigation system for all civil C1ircraf t . 

From Federal Telccommuni<'ation Laboratories, a 
t.livh,ion of International Telephone and Telegraph 
Coq>oration, came T ACA.1~ (tactical air navi~ation) 
- to give our military aircraft the pin-r1oint navi~a
tio nal accuracy and reliability, hoth in distance ancl 
Jirc(•tioo from a known point, demanded for mili
tary operations at jet speeds. 

Becau1oe the pn't'cnl nationwide navigation t!)'Stem 
for civil airci·aft, called VOR, already provides the 

VORTAC oirborne equipmcnl i~ no" n•niloble . .For 
detuilcd informnlion \•ri le lo FeJerul Telephone and 
Radio Company, u div:i&ion or JT&T, Clifton, N. J. 

directional information, the govemuieut"a Air Coot·· 
clinating Committee decided to add I he distanre 
meas11ri11g feature of TACA l-<·rcnting a UNcJ inte
~ra t cd system called VON.TAC. oon ull airct'aft
privatc 01111 cou1111er<'i11 l as we ll a military-\' ill 
receive complete 11avi1rntional inforuintfon from 
either TACAN 01· VOHTAC. 

In the skies, over the seas, nnd in 
industry .•. the pioneering leadership 
in tclecommuni<'ntion research by 
IT&T speeds the pace of e lectronic 
progress. 

I NTERNATIONAL TELEPHONE A N D TELEGRAPH CORPORATION, 67 Broad Street, New Yor k 4, N. Y. 
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Chapter News 

\! 
ltlttn ta-Fott McPhorso11 omc .. , Cl11b WH the tc•ne of tlto ch<1pto r'1 September 24th meeting. Photo at left shows Lt. Col DoulC 

Adem1, chepter pre1ident, ewerdin9 e pest prHident'1 pin to CharlH M. Eber+iert, 1956-57 president. At right Southern hR TeleplioM 
Telegreph Compeny ho1teues Haul Hill (left) end R11by Terry pin e name badge on Or. Robert N. Lehrer of 

0

Georgie Tech, pd 1pe1 
while President Adem1 looks on. 

Atlanta 
Opening meeting of the fall season 

took place at the Fort McPherson Offi. 
cers' Oub on September 24th, with 162 
members and guests in attendance. Fea
tured speaker was Dr. Robert N. Lehrer 
of the Georgia Institute of Technology 
who presented an illustrated lecture and 
a film on ''Data Processing." 

During the hW1iness session, Lt. Col. 
Donald L. Adams, chapter president, 
formally presented the past president's 
pin, an AFCEA gold lapel button, to 
CharJea M. Eberhart, who had headed 
the chapter during the past year. 

President Adams introduced the new 
chairmen appointed for the various 
phases of chapter activity as follows: 
membership-John W. Owen, Southern 
Bell Telephone and Telegraph Co.; pro
gram-W. 0. McDowell, Southern Bell; 
reception-Lt. Thomas A. Pugh. Third 
Army Headquarters; civil defense
J. S. Bonner, Southern Bell; publicity 
-Clack Tucker, Southern Bell. The 
new secretary-treasurer, A. M. "Gus" 

Wilson of Southern Bell, was also intro· 
duced, 

An additional feature of the evening 
was a program of entertainment pre· 
sented by the Third Army's Special 
Service Section. 

The chapter's next meeting will be 
held on November 19th, with a scien· 
tist from the Naval Research Labors· 
tory conducting a special program on 
the earth satellite. 
Baltimore 

Capt. Leslie M. Slack, U. S. Navy, 
Bureau of Ordnance, Navy Systems 
Director, Surface Weapons Systems, 
conducted a program on shipboard 
guided missiles at the chapter's first 
meeting of 1957-58 at the Park Plaza 
Hotel. 

Captain Slack , who was the officer 
in charge of the first Navy guided 
missile unit, presented an authoritative 
discussion, illustrated by motion and 
slide pictures, of some of the Navy's 
guided missiles, their handling and 
launching. and computer functions as 

Baldmor-Shown et the opening meeting of tho foll aeuon on September 17th ere, leh 
to right: Reer Adm. George J . King, Bondi• Radio: Cept. Leslie M. Sled, USN, prinoipal 
IPHker of the evening: Chepter P'reaidont Henry 8. Yerbroughi Leroy D. Kiley, Bondi•· 

Frln: •nd George C. Ruehl, Jr., AFCEA R•glonel Vice President. 
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the missiles track down and d~t 
their targets. In addition, John R 
roth, Captain Slack's civilian a~isu 
showed a film describing the prod 
tion, installation and testing of 
"Terrior" Weapons System. 

Prior to the program feature, u 
V. E. Day, commandant of the l 
Coast Guard Yard, displayed a phi 
graph of the Navy MSTS Task Fo 
which had completed a third swm 
of activity in a strait in the Arctic wb 
may become an escape route for 1 

sels trapped above Point Barrow d 
ing the winter. Captain Day repor 
that three Coast Guard vessels had 
cently completed this route thus 
coming the first vessels to cin:u 
navigate the North American conl 
ent. 

Chapter president Henry B. Y 
brough officiated at the meeting s 
outlined plans for the year's activiti 

Boston 
The senior Service commanders 

the New England area were honoi 
at the "kickoff" meeting of the f 
season. Held on September 12th, t 
meeting took place at the Commi$sion 
Officers Mess, Boston Naval ShipV11 

The commanders were : Rear Ad 
John A. Snackenberg, USN, ColDJllt 
dant First Naval District; Maj. Gt 
William M. Morgan, USAF, Co 
mander Air Force Cambridge R~ar 
Center; Rear Adm. Edwin J. Roi.an 
USCG, Commander First Cout ~ 
District; Maj. Gen. Sidney C. Woote 
USA, Commanding General fo 
Devens, and Rear Adm. William 
Howard, Jr., USN, Commander Bostc 
Naval Shipyard, host to the chapter. 

A brief review of the activities of b 
command was given by each of tl 
honored guests. Col. Murray D. Harri 
PMST at Northeastern Uni',eraity, pr 
sided as the new president of the Bo 
ton Chapter. 
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Traveling-wave tubes, as any of the men above will tell you, 

are slated for an important place in the world of electronics. 

And these men, backed by Varian know-how, are out to assure the 

fullest possible realization of the wave tube's promising future. 

With one of the industry's most competent wave tube 

development groups, Varian is geared to meet a wide range of 

difficult challenges in its field . • • applying to newer systems 

problems the same know-how and teamwork that just a few 

years ago established Varian's leadership in klystrons. 

Many new ideas and applications are on the way, to back up 

the success of tubes like the VA-121 and VA-161 shown here. 

The entire Varian wave tube team is ready to go to work for you, to 

shape up a wave tube application or come up with the answers 

you've been looking for. Write or call your Varian representative 

or Varian's Application Engineering Department. 

THE 
MARK OF 

LEAOERSHIP 

Advo11t'ed 111ar1< t11b" tleKiJ(u h~ing discuistd 

111 Varian 1111 Jack nuct;s, Monty Roi;er•, Willi• 
Yocom, }01"11 Sttllfoan ond W4lb Dodd1. 

VA-121 fT®elini·waH 
ampllfier-synchrodyne 
or serrodyne driver for 
high power S-band 
pulse applications. Per· 
foz:ms to detailed speci· 
ftcations of phase and 
amplitude stability to 
meet the itringent re
quirements of phase· 
coherent MTI radar 
systems. 

VA-161 baclnoardtoa0e 
o.nllator for use in tun· 
able radar local oscilla· 
tor, countennea1ure 
and bench and test 11p
plicatfom. In the fre. 
queucy range from 8.2 
to 12.4 kMc. 

~: ----~ 

Power Output 25-40 watts 
Saturation Gain 30 db min. 
Duty Cycle .01 max. 
Beam Voltage 2250 volts 
Grid Pulse Voltage + 27 volts 

• Power Output 30 to 120 mW 
Anode Voltage 150 to 600 volts 
Permanent Magnet 

Size: 414 x 5 x 6V2 inche1 
Weight: Approx. 6 lbs. 

VARIAN a••ociat•• 
PALO ALTO 11, CALIF O lNIA 

Repre1enlalives in all principal ciliH 

~IYSUONS, TRAVELING WAVE TUaES, UCICWARO WAVE OSCILLATOllS, LINEA/I ACCELUATOU, MICllOWAVE SYSTEM COMPONENTS, 
l . f , Sl'ECTllOMETEllS, MAGNETS, MAGNETOMETEllS, STALOS, POWER AMPLIFIEllS, GllAPHIC llECOROUS, USEARCH ANO OEVELOPMENT SERVICES 
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Dayton-Wright 
Committee chairmen ha,·e been ap· 

pointed as follows lo direct the various 
phases of chapter activity: 

Willis K. Su:ton. Summers Gyro~cope 
Co.- membership; Jack Kinnally. 
Philco Corp.- publicity; John Wilkin
son, American Phenolic Corp.- rneet
ings; Harry C. Blackburn. Sylvania 
Electric Products- rules; Henry Tay
lor-budget; James J. Magill, Westing
house Electric Corp.- arrangemenl:!. 
Fort Monmouth 

William H. Foster, Associate Direc
tor of Research for the Philco Corpora
tion was guest speaker September 19th 
at the opening dinner-meeting of the 
1957-1958 season. 

His talk, "An Ast:e;:t of Infra-Red," 
was made before a large audience of 
members and their guests in the Sap
phire Room at Gibbs Hall Officers 
Club. The meeting wa11 presided over 
by the chapter's new president, Halsey 
F. Hubbard of the U.S. Army Signal 
Equipment Support Agency. Mr. Hub
bard succeeds Colonel Olin L. Bell. who 
left Fort Monmouth last July to take 
ovP.r a new assignment in Wa5hington. 

Fort Monmouth-Newly in1telled presi
dent of the chepter, Helsey F. Hubbard 
(left) i1 pictured .-ith M•i· Gen. Georg• L. 
Van Deuaen, USA (Ret.), at the September 

19th meeting. 

Several other chapter officers took 
over their duties at the meeting. They 
were Colonel A. L. Burke, first vice 
president; Norman Freeman, second 
vice president; Harry C. Ross. secre
tary; and Miss Margaret Manuel, 
treasurer. Colonel Robert P. Halla, 
Director of Evans Signal Laboratory, is 

,__ 

Boeton-The chapter's September 12th meeting took place •t the Boston Neyal Shipy 
Pointin9 out •nchor ch•in links used on the "U. S. S. Forreri•I" i1 hon Reer Adm. Wlll;.1 
Howard, Jr., commender of the 1hipyud. Looking on, left to right, are: Reer Adm. Joh1 
Sn•d.enberg, USN; Mej. Gen. Williem M. Morgen, USAF: Fred E. Moren, past dla 
president; Rear Adm. Edwin J. Roland, USCG; Mej. Gen. SidHy C. Wooten, USA. 

Col. Murray D. Harris, USA, chapter president. 

the new chairman of the membership 
committee. 
Cull Coast 

The program for the chapter's Sep
tember 9th meeting was presented by 
Roy Woodhouse of Bendix. who showed 
and diEcussed scenic slides taken in 
Alaska and described scme of the prob
lems of installing and maintaining 
equipment in the Far North. 

The meeting was held at Gus Stevens 
Restaurant in Biloxi with Ancil Z. 
Arseneau, chapter president, presiding. 
Kansas City 

The earth satellite was the subject 
of the chapter's September 20th meet
ing, with N. Whitney Matthews of the 
Naval Research Laboratory conducting 
the program. 

Mr. Matthews' talk, illustrated with 
slides, detailed technicaJ information 
covering electronic developments of the 
proposed satellite. Also displayed to 
the group was a miniaturiud, transistor
ized 48 channel encoder which Mr. 
Matthews had designed and built. In
cluded in the talk was data for "hams" 
in the audience who were interested 
in attempting to receive signals direct 
from the satellite. 

A number of officers and directors of 
the Astronomy Society of Kansas City 
were guests of the chapter. 

At the conclusion of the meeting, 

Chapter President Don Mesen·c ace 
panied Mr. Matthews to Station WD. 
TY where the latter was inteniewed 
"The Closer Look" news program. 
Louisiana 

Col. W. J. Given. Officer of C 
Defense. State of Louisiana. spoke 
"The Problem~ of Communication Pl 
ning for the State of Louisiana" a 
chapter meeting held at the ~a1·al 
Station, New Orleans. Qn Augu>t ; 

Guests of the chapter were: 
William P. Gardiner, Director. Bo 
of Health; Col. James A. ~fore 
Deputy State Director, Selective 5< 
ice; Father Carl Schutten, Pastor. 
James Major Church; Lt. Col. John 
Jones., Deputy Director, 8th ~far 
Corps Reserve and Recruitment l 
trict; Lt. Hugh J. Leblanc. Commc 
cations Officer. 8th C.Oast Guard r 
trict; Father Frank Benedetto. Chi 
man. Physics Department, Loyola r 
versity of the South. and Brig. G 
Francis A. Woolley, USA (Ret.). 
NewYorlc 

The initial fall meeting im h 
at the New York Naval Shipya 
Brooklyn, on September 18th. Prior 
the start of the meeting, the mem~ 
and guests were conducted througb ' 
Electronic Section of the Material La 
ratories. They saw many of the da. 
rate and sensitive test equipment~ U! 

Loui•lan-HHd teble •t the August meeting held •t the Naval Air Stetion. Left to right .re: Lt. Col. John H. Jon111, 8th •·flrin• C4l1 
Reserve & Recruitment District: Lt. Hugh J. LeBlanc, communicetion1 officer, 8th Coe1t Guard District; Fr. Frenk Benedetto, Loyoie U. 
veraity, chepfer vice pres.; Col. W. J. Give11, Stete Civil Defense, principal sp .. ker; Brl9. Gen. Fianci1 A. Woofley, USA ( Ret.) : CM~ 
President Cherle1 PHraon, Jr., Southern B.11: Fr. Carl Schutten, pastor, St. Jam111 Maior Ctiurch; Col. James A. Moreau, St•+• SelectiYI ServiC' 

Or. Willl•m ' · Gardiner, Ne• Orleans herd of Health; BNce Hay, So11thern Bell, ch•pter secretary. 
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PROVEN· on the assembly line! 

"PIG-TAILOR"~* .. 
For PREPARATION of axial lead components 

"PIG-TAILORING" 
• • • o rnolutionary new mechanical process for higher 

1ro4udion at lower costs. fastest PREPARATION and ASSEMBl Y 
11 Resistors, Capacitors, Diodes and all other axial lead 
01111onents for TERMINAL BOARDS, PRINTED CIRCUITS and 
IHIA TURIZED ASSEMBLIES. 

The "PIG-TAILOR'' plus "SPIN-PIN"-accurately 

MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 
both leads simultaneously to individual lengths 

ond shopes-3 minute set-up-No accessories

Foot operated-1 hour training time. 

PIG-TAILORING provides: 

l Uniform component position. 
Uniform marking exposure. 
Miniaturization spacing control. 
'S" leads for terminals. 
'U .. leods for p rinted circuits. 

6. ll'dividual cut and bend lenglhs. 

PIG-TAILORING eliminates: 

1 01agonal cvttersl 
2 lorig nose pliers! 
J. Operator 1vdgment l 
4 90°/0 operator lroinong time! 
5 Broken components! 
6 Broken leads! FOR 

ASSEMBLY 

Invaluable lobar saving. 
Immediate cost recovery 

7 Sharl circvils from clipp1ngsl 
8 65"/. chassis handling! 
9 Excenive lead lavlnes)I 

10. Haphazard aBembly methods! 
"SPIN-PIN"T.~. Close.up views of 

1
'SPIN-PIN" 

~ illustrate fast assembly of 
tailored-lead wire to terminal. 
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Nor«,._.eena Vni1'er1ily-Membus of th student chapter are shown with Superintendent 
~b•ri L O 'Banion of the Boston Fire Department who explains the operation of an auto
ma\\c fire elarm recording deYice. Lookit1g on, left t o right, are: Cadet 2nd Lt. Edward 
O'\C.eefe, Cedet 2nd Lt. Thomas King, Jr., Cadet 1st Lt. Wilfred Picard, Bill Regan, Cedet 

Capt. Joel Chase, •nd M•i· Fred J, Fr•nl. ch•pter ad¥isor. 

by the Navy to test electronic compo
nents and other apparatus to verify that 
1hey meet specifications and reliability 
requirements. 

The new aircraft carrier "Independ
ence.'' presently under construction, 
was visited as well as the site of the 
new "Constellation" whose construction 
will be soon started. 

Rear Admiral Leslie A. Kniskern, 
Commandant of the N.Y. Naval Ship
yard, welcomed the chapter members 
at the dinner-meeting which started 
after the completion of the inspection 
tour. 

-#•!- · 

bombing of Hiroshima and Nagasi 
and "Weapons of Artillery;" OcL 
helicopter flights and tour o[ & 
Harbor; Oct. 16-nominations 
office, film: ''This is Your Army;~ 
23-fieJd trip to Station WBZ.TV; 
30-elections, group discussions, 1 
for annual convention_ 

The chapter is already at work c 
motion picture producti<>n for 195 
Ed O'Keefe and Tom King took m 
of the presentation of the Cadet 
gade to Dr. Carl S. Ell, Preside1 
Northeastern, and the film was '™ 
Station WBZ-TV on its news pro[ 

A special brochure, issued to f 
men to acquaint them with the 1 

ter's activities, has resulted in a 
number of new AFCEA membc1 
Nortbea.stern. 
Philadelphia 

Chapter officers elected to se1To 
the 1957-58 term are: 

President- ] . B. Henry, Internal 
Resistance Company. Vice preside1 

Rear Admiral F. R. Furth, AFCEA 
national president, and other guests 
at the head table were introduced by 
chapter president Benjamin H. Oliver, 
Jr. 

The guest speaker of the evening was 
Mr. R. J. Rhael of the Nava] Material 
Laboratories who spoke on "Pre::isi<>n 
Navigation." He discussed the various 
factors which affect a ship's navigation 
system and the need of developing a 
precise navigation system that would 
be independent of weather, radio, mag· 
netic influences, etc. Ballistic missiles 
require such systems of which foertial 
navigation is the heart. 

Scotr-SI. Loui-A Wutern Union program fHtur•d th• October '4th meeting. n. q 
pict\lred abo¥e include& twel¥e We1tun Union represent•tin1 at the meeting. S..ttd, 
to right: Col. William D. C•irne1, comm•nder, 1<405th Air tue Wing (MATS)i P•rry 
m•n, D•llas; George Tr•pp, Chic•go: Peul H. Grear, New Yorl, principal spe•k•r: Robt 
Dierkes, New York: Col. Charles W. Gordon, chapter president: HarTy E. Verm~rlOft 
Louit. Standing, left to right: Dwight E. Morga, lliurston P. Andel"IOn, G. '· Short, J1mt 

Blain, W. J. Abram, T. Lew Moore and J•y R. Riggs, ell from St. Louis. 

Nortlteartern University 
The following activities were sched-

uled for the September-November term 
of Division A: 

Sept 11--orientation meeting, film: 
"Challenge of Outer Space;" Sept 13 
-special meeting for friends of 
AFCEA, movies and refreshments ; 
Sept. 18-field trip to Fire Alarm Con
trol Center; Sept 2~lecture-demon
stration on Earth Satellite; Oct. 2-
films: ''Tale of Two Cities" (atomic 

S oulh t,al'l>li111J-"Earth S.tellife for Geophy•leAI Studi~I" wea the subj•ct 0 ( ~ Ba11di1 
R.cflo P're1enfefio11 et tha Sopl•mber l'lth mHl1n9 hold <11 Sh•"" /\11 Force Bo•- Shown. 
left to right, Ml>! Brig. Gen. $tophen 8. Mee~ Commander of Shsw Air Fo"o 8~ 10. ho1f 
for the mutfo9: Cdr. Harry C. Rodin, USN, eh1pler pre1ldent, and f,11011 A. Ouqu•• of 

Bendle R•dio who Qonductnll lht progr•m. 
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Colonel E. L. Littell, USA (USASS 
Captain H_ W. Englund, USN; R 
Wickes, Wickes Engineering & I 
struction Co.; F. 0. Ziegler, Radio I 
poration of America; F. D- Langsu 
Philco Corporation. Secretary-R. 
Halberstadt, The Bell Telephone C 
pany of Pennsylvania. Treasurer
H. Armstrong, Radio Condenser C 
paoy. 

Rome-Utica 
The chapter's September 18th ID 

ing was reported in the Rome Di 
Sentinel as follows: 

" 'Old Days of Radio' was the sobi 
of Harry Sadenwater, Radio Engio1 
iog Laboratories, Inc., who spoke I 
night before the Rome-Utica chapter 
the Armed Forces Communica1io1; • 
Electronics Association. 

"Meetings at the Griffis AfB Ofti..~ 
Club, the group heard Sadenwarer ~ 
cuss radio highlights, beginning Ill 
1908 when, as an amateur. be • 
thrilled to transmit a message ind tb 
walk to the receiving station a ~ 
away to see if the message bad hr· 
received. 
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CHAPTER NEWS 
''} fr. Sadenwater was one of 105 

membel's of the Institute of Radio Engi· 
neers when it was formed in 1912. The 
IR E now has more than iW,000 mem· 
her~. 

''In 1915 Sadcnwater and Maj. Gen. 
David Sarnoff, now of RCA, were wire
ft",.. inspectors. Sadenwater pointed 
out the importance of communications 
even in those days of experimentation . 
.At that time they. as inspectors, would 
tint permit a ship to sail until satii;. 
factory communicat ion was e tahli~bed. 
If a ~hip sailed without satisfactory 
c.;ommunication. the captain would he 
fined $5.000. 

''A major step in wireless communi
cations was accomplished in 1916, be 
bllid. when J ohn F. Grinan, a sugar 
planter of J amaica and at that tiroe a 
nu!io inspector, sent and received a 
coa. t-to-coast message in 24 hours. 

"The year 1919 saw the forerunner 
of the first aircraft navigation wireless 
liaht across the Atlantic. Sadcnwater 
Nla1ed. He was in one of three Navy 
Dlane~ which took off from Rockway 
lreecb Naval Air Station, N. Y., for 
!IJmouth, England. 

°"To uitl with navigation, receive ad· 
NDce weatl1er reports and assist if 
aec:~sary with 61 destroyers, five battle· 
llriP"'· four supply ships and four sea
plue tenders spaced at 50-mile inter· 
ftls. One of the three planes completed 
the t rip. Sadenwater's plane sank oil 
die AZAres. 

111For hi11 participation in Lhe advance* ' of aircraft wireless navigation 
llCrOS-~ the Atlantic. he was awarded 
tho Navy Cross and the Order of the 
T('twer and Sword. Sadenwater has 
been with Radio Engineering Labora
torie" ~foce 1947, working with some of 
tht> fir,;1 tropospheric scatter develop· 
.111ents." 
San Francisco 

The chapter's annual Ladies' Night 
n1eeting, heJd on September 27th a t 
the }o~ort Mason Officers Club, enjoyed 
it .. traditional success. 

The evening was devoted to a "OCial 
hour. steak or seafood dfoner, and 
dancing into the late hours. 
Scott-St. Louis 

The U.S. Naval Air Station in SL 
Louis wa!I host to the chapter for its 
fir,.t meeting of the fall on September 
6th. Members and guests were wel
cumed to the S tation by Commander 
Thornton on behalf or Capt. Clayton 
I.. M iller, the commanding officer. 

The program commenced with a con
d u cted tour of the facilit ies of the Sta· 
tion and those of the tenant CAA Con· 
t.rnl Tower. This was followed by a 
eocial hour and dinner at the BOQ. 

Principal speaker of the evening was 
Rear Admiral Joseph N. ~enger, US , 
Deputy Director for Communications· 
F~tttronks, Joint Stall, ~hose ~uh· 
ject was the importance of teamwork -
within the Services and hetwcen the 
Sen·kcs and indut1try- in the fic l1I .; of 
communications and elec tronics. 

On October 4th. the chapter met at 
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MJcl.C:-tinent 8'oodl:Oltlng Co. 

Tel..,hlon StoNon ICSAZ 

lodlo Station ICFYI 
lodlo Station WWTV 
Amaloo-ted Wlrel•a Lid.. Austrollo 

Collini Rocllo Co. 

0.-1 Electrk 

Lenkurt Electric Co. 

Motorolo, Inc. 

Page Com11111nlcollon1 En9IM•r1, Inc. 

l'hlko Corp. 

Rodlo Corporotlon of A111•rlco 

llayth.on 

Wntem El.ctrlc 

A-ricon T•l•phon• & Telegraph Co. 
•hit Tel9Phc>H Loboratorl•1 

Coloroclo tntwdol• Gen Co. 

Mlchl9on S.11 (SAGE pro~t) 

Mid Voll•y Pipe Un• 
Ohio Pow•• Co. 

Southw .. tern &.II Tel•phone Co. 
U.S. A.It Forw 

with T ow~rs, Reflectors and Buildings 
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TODAY 

FOR 
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toweT fabricators 
and erectors 

me world owr 
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CONSTRUCTION CO. 
SIOUX CITY IOWA 

_i"11i_..._._,..._.._....._. _ _._ ----
TOWER CONSTRUCTION CO. 

2704 Hawkeye Or., Siou11 City, lowo 

Please '•nd m• fREE copy of " Alvmlnum Refledors" 

Nome·-----~ 
f ir .. ,_ _________________ _ 

Addr•'~----------------

Stot•-----

63 

, 



Augusrine's in Belleville and heard 
Paul H. Greer, Assistant Director for 
Private Wire Service and Facsimile, 
Western Union Telegraph Company, 
New York, discussed "Facsimilie, To
day and Tomorrow:· 

:\fr. Greer's talk, supplemented with 
slides, concerned both military and 
industrial applications and installations 
of facsimile equipment. In addition, 
he reviewed the history of facsimile, its 
~peed and degree of advancement to the 
present day, and the forecast of ex
pectations for its future. 

Harry E. Vermillion, Operating 
Superintendent, Western Union, St. 
Louis, introduced Mr. Greer to the 
group. Other Western Union repre· 
sentatives were guests of the chapter as 
follows: Robert F. Dierkes, New York; 
Pt"rrr Norman, Dallas, and George 
Trapp, Chicago. 

South Catolina 
The chapter held its first meetfag of 

the 1957-58 year at Shaw Air Force 
Base on September 19th, with over 125 
in attendance. 

The program, "Earth Satellite for 
Geophysical Studies," was presented 
by Ernest A. Duquet of Bendix Radio 
Division of Bendix Aviation Corpora· 
lion. Mr. Duquet described the satemte 
in flight from its launching to its self. 
destruction. He also discussed Mini· 
!rack, the radio !racking system for 
which Bendix produces the ground re· 
ceiving components. 

Brigadier General Stephen B. Mack. 
Commander of Shaw Air Force Base, 
was host for the m~ting. Commander 
Harry C. Rodin of the Charleston Naval 
Shipyard, who is president of the chap· 
ter. arranged the program. 

The Charleston subsection of the 
IRE met with the chapter. 

South Texas 
The chapter opened the fa11 season 

with a dinner-meeting at Randolph 
Field Officers Club on October 3rd. 
Some one hundred members and guests 
were present. 

"High Fidelity" was the subject of a 
program presented by the Southwest 
Radio and Sound Equipmenr Company. 
Representatives of the company ex
plained the high fidelity sound system 

Southern Coli/ornio-Ch11pter officials ere shown with J11m11 M. Briclgu, Oirt 
Eledronica, Office of the A11ist11nt Secretary of Defense, who eclclressecl 11 receftt 1 

in Los An911l11. Left to right: Richard Fuller, Bencli1.Pacific, director; Lester R. 
Daniels Engineering, Inc., president.; Mr. Brlclges; C. A. LeHer, RCA, director; • ~ 

Aclm. Chules F. Horne, Conv•ir, director. 

and described the components required 
to make up a hi-fi set. 

Highlight of the program was a 
demonstration of stereophonic sound, 
the newest development in the audio 
world. 

Soutltetn Calilotnia 
James M. Bridges, Director of Elec· 

tronics, Office of the Assistant Secre
tary of Defense (Research and Engi· 
neering). addressed the chapter at its 
dinner-meeting in Los Angeles on June 
25th. 

In his talk, Mr. Bridges stressed the 
significant technical manpower shortage 
which has been developing in our Na· 
tion during the past decade. As a 
means to interpret properly the rechni· 
cal manpower problem, Mr. Bridges 
outlined the effect of the present period 
of technological, economic and political 
revolution which has drastically in
creased the demand for scientists and 
engineers and altered the basic proc
esses and procedures of engineering 
management. 

To every company having major con· 
tracts for developing equipment or 
weapon systems, be said: "Make an 
objective and critical self-appraisal 0£ 
the management of at least one of your 
programs, including a detailed analy· 
sis of the accountability of all engineer
ing effort expended on the project in 
your own plants and in those of your 
subcontractors. The results of such a 

survey would be of great value t 
level industrial management. J 
larly in revealing areas where ti 
zation of technical manpower c1 

made more effective, and our Coi 
on Technical Manpower l'ti 
would certainly welcome inform! 
this kind from a broad cros; 
of industrial concerns." 

Washington 
Sea power in the nuclear-mi> 

was the subject of a discussion 
tain Henry L. Miller, Office ( 
Naval Operation, Department o 
at the first fall meeting of th( 
ington Chapter on October hi 

Speaking to a group of Del 

members at the Willard Hotel. 
Miller and a crack Navy pw 
team gave a dramatic projectio 
Navy's capabilities in maintain] 
of sea communication. Also d 
was the Soviet war machine. 
growing menace of the Sovie! 
freedom of the sea. 

First fall meeting of the cha 
convened by L. Harriss J 
(Motorola) as new presiden1 
him at the head table were 
Percy G. Black (Automatic 
Company), past AFCEA : 
President; Millard C. Ri 
(W estem Electric) , new A fC 
tional Treasurer; Captain Wi 
Goulet! (USN Ret.), new 
National Executive Vice P1 
Major General J. D. O'Connel 
Signal Officer), National AFC 
President; Rear Admiral F . I 
(International Telepbone & T 
Corporation), AFCEA Nation. 
dent; Captain Marshall H. 
(Office, Chief of Naval 011 
USN); Captain C. M. M< 
(Office, Chief of Bureau of 0 
USN) ; Rear Admiral Will 
Schoech (Deputy and Assista1 
Bureau of Aeronautics, USN ) ; 
Jack Dorsey {Office. Cb.ie f < 
Operations, USN), Vice Pre: 

11'a•hln111.on-At the October !st meeting, ""hich feeturecl • Navy program on "Su Power 
in t~e Nuclear-Missile Age," ere left to right: L. Herrin Robinson of Motorola, chapter 
pre11clent; Rear Aclm. F. R. Furth, ITU. National AFCEA President; Maj. Gen. Jemes D. 
O'Connell, Chief Signe! Officer and Netionel AFCEA Vice President, encl Cept. Willrecl 8. 

Goulett, AFCEA Executive Vice President. 

Washington Chapter, and 
Henry L. Miller. USN (Offic t" . 
Naval Operations), who pre>'f. 
program. 

Admiral Furth officiall)" in 
Captain Goulet! to the group. 
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RCA !Ylicrowave Radio Systems are designed 
with Cuture needs in mind. They do not face 
obsolescence because of users' growth. High 
1·hannel capacity permits orderly growth up 
to a total of 120 channels for voice, data 
transmission, supervisory control and other 
purposes. 

RCA was one of the earliest pioneers in the 
development of microwave for commercial 
1.:ommunications. Today, RCA Microwave 
• yi:;tems provide users throughout the world 
with many important features ... operation 

fl(' A M icroirai•e specialists will be glad to 
a118111er any questions and help plan. your in
~tallation. Mail coupon for ft'-rther particulars. 
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in the most advantageous frequency bands, 
simplified installation and minimum main
tenance cost. 

Serving their users with dependability and 
precision, RCA Microwave Systems are now 
operated by utilities, gas and petroleum pipe
lines, cross country turnpikes, and govern
ment agencies. 

More than a million channel miles of RCA 
Microwave Systems in service ... perform
ance proved throughout the world. 

·--------------------
SPECIAL NOTI TO RCA CUSTOMERS~ 

~k about the RCA "Package Ekpanslon Pion" which 
conflrms your wise choice of RCA CW·20 or MM·26 
Microwave for your communico tloru system. A minor 
Reid modfflcolion will bring your system up to 48, 72 or 
even 96 channel copocity, depending on your re
vised requirements. 

Rodia Corporation of America 
Communications Products 
Dept. Z ·Ul Building 1S·1 , Comde n, N. J . 

0 Tell me more about RCA " Pockoge Eitponsion Pion." 
We have RCA Microwave. 

0 Send lotesl literature on RCA Microwave Radio 
for use In---------- -----

,.AME----------TITI..£-------

COMPANY-----------------

AOOAtSS-----------------

CITY-------ZONt-COUNTV ---STATE--

0 Hove represenlotive ~ontact me. 
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ITEMS OF INTEREST 
From Government, Industry and the Services 

Sha~ SUD Spots 
The sharpest photographs ever 

taken of the sun were secured re
cently by a unique telescope•camera 
which had been attached to a giant 
unmanned Skrhook balloon and sent 
into the stratoaphere. The flight was 
the first in a series, under the title 
Project Stratoscope, being conducted 
for the Office of Naval Research. 

Launched from the General Mills 
Flight Center, New Brighton, Minne· 
so1a, the balloon hovered for 3 hours 
and 45 minutes at a predetermined 
altitude of about 81,000 feet. The 
telescope-camera took a total of 8,000 
35mm photographs of the sun at in
tervals of one M:Cond. 

Considerable time is said to be 
needed for astronomers and other sci
entists to evaluate oroperlv the knowl
edge gained from these photo~raphs. 
but it is expected that the pictures 
will greatlv broaden man's knowl
edge of the smaller turbulent sun 
eddies, the local hot gas storms, ~ohr 
Rares, and ultimately, perhaps, long. 
distance radio disturbances. 

Ramjet Sets Records 
Three new speed records were set 

Tecently by a Lockheed X-7 ramjet 
missile as it completed its 10th suc
cessful flight. The event also was a 
record for any single U. S. supersonic 
missile. 

The X-7, dubbed "Methuselah,'' 
marked up the following faster·than
sound records: Fastest speed for ( 1 ) 
any ramjet powered missile (2) any 
ground controlled missile and ( 3) 
any recoverable missile. 

According to Lockheed technicians. 
the supel"ll<>nic speed run resulted i~ 
paint burned black by the blazing air 
friction heat. 

The Air Force reports that due to 
the fact that the Lockheed X-7 is re
covered by parachute and ftown 
again, each reffight saves taxpayers 
S350,000 in missile research costs. 
The "Methuselah,'' with its 10-ffight 
record, reportedly has already 
"banked S3.5 million fo missile ex
penditures." 

This particular X-7 has success
fully flown an average of almost once 
a month since its first air launch last 
summer and has never been returned 
for repairs. 

Out of sight 4luring most of its 

flight , it is piloted by earthbound 
engineers an<l radioii performance 
data back to technicians as it ma
neuvers to fully test ramjet engines. 

Launched from a B-29 mother ship 
at a high altitude, the ramjet takes 
over and begins its supersonic climb 
into the stratosphere after a flame 
tailed rocket booster zooms it to re
quired speeds. 

One of the nation ·s first missile 
developments, the Lockheed craft was 
created more than a decade ago 
under Air Force contracts. 

"Flat Plata" Tube 
A transparent "flat plate" cathode 

ray tube has been designed which 
" will definitely help to make instru· 
ment Rying as simple as flying in 
good, clear weather." 

The tube, which an airplsne pilot 
can either look at or through without 
shifting his reference, according to 
weather conditions, was described at 
the 82nd semiannual convention of 
the Society of Motion Picture and 
Television Engineers. 

The new visual aid to aviation, 
which the Navy has dubbed the "Buck 
Rogers viewing screen," is designed 
for installation in the area of an air· 
plane windshield. It permits the pilot 
to view at will, either the Right data 
displayed on the tube or the actual 
air space visible beyond the trans
parent screen. 

Establishment of the need and re· 
quirements for the tube, its physical 
aspects, and the development of the 
transparent phosphors used on the 
screen were described in three sepa
rate papers by Commander George 
W. Hoover, of the Office of Naval 
Research; Ross Aiken, of Kaiser Air
craft and Ele<:tronics, who developed 
the tube, and Dr. Charles Feldman, 
of the Naval Research Laboratory. 

New Fuel Call 
With the development of tha first 

fuel cell capable of economically pro
ducing thousands of watts of power, 
direct conversion of the chemical 
energy of ·gases into electricity has 
been accomplished. 

First significant military applica
tion of the cells, which use hydrogen 
and oxygen as fuel, is in providing 
silent electrical power for the U. S. 
Army Signal Corps' "Silent Sentry" 
radar. The "Silent Sentry," which is 

the world's smallest kno 
is a lightweight, portab 
provides mobile Arm)' 
local combat surveillan 
movements despite smoJt~ 
fog. 

The new source of po 
veloped by scientists at t · R~rch 
Laboratories of National Carbon 
Company, Division of Union Carbidt 
Corporation. 

"Secret of the new fuel cell's roc
cess," Dr. C. E. Larson, Natiollil 
Carbon's research vice presidenl 
said, "is the chemically treated, ho~ 
low, porous carbon electrodes throu~h 
which the gases enter the eel~ and 
which also conduct the electricity pri> 
duced by the electrochemical re
action ." 

•'Manned Satelllte" 
A design for a "manned satellitr: 

which within eight years could be
come the nucleus for an economie&llt 
feasible space station, has been de
veloped by Goodyear Aircraft Corp" 
Akron, Ohio. 

According to a Goodyt>.ar scientiet. 
the proposed manned satellite "·oold 
attain a speed of 16,660 mil~ an 
hour while cruising in an orbit 500 
miles above the earth. Technically 
described as a "manned earth satellilt 
terminal evolving from carth-too()rbit 
ferry rockets," it has been dubbed 
"Meteor Junior." The " Junior" refen 
to the fact that the new project i! a 
modification of an earlier and lar~r 
Yersion talked of in 1954 and idenri· 
lied as "Meteor.'' 

The scientists further reported thal 
the satellite also could be adapttd 
for use in "near-by" space explor· 
ations, including trips to the moon. 

Details of the vehicle were reported 
in a paper prepared for a meetin~ of 
the International Astronautical Ftd«· 
ation in Barcelona, Spain. 

USC ReceiYBS Co11putlr 
The University of Soulhe.m ~I!· 

fornia has received an electronic d1gi· 

tal computer which w;ll be an aid t.o 
new research in measuring man~ 
intelligence. According to repo~ 
this may lead to a comprehe~1vr 
theory about the intellectual pr~ 
of man, with special emphasis oo 
creativity. 

(Continued on paKe 68) 
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M O D£l GY. Includes ratings through 110 wal ls can· 
t1nuous duty ond 300 woth in1ermillen1 duty. Out· 
puts to 650 volts. 

MO DEL G. The oll n!!w ''Twinvolt" Oynarnolor. 
Operates from 6 10 12 volt input. 

TYPE SF. Built lo the moll e1<oc1lng specificatlorlS. 
Up to 75 watt• continuous duty ond 200 wolh 
lntermiltent duty, Input voltage 6 to 115. Output 
volra;e up to 7SO volls. 

For further Information send for Bulletin 1530. 

SANGAMO 
Electric Company 

E!ectrouic Co111po11ents Divisioll 

S PRI N GFI E LD, ILLINOI S 
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make SANGAMO 
your major source! 

F OR COMMERCIAL A N O M I L ITARY 

Sangamo Dynamotors a.re available in two basic 
design series: the rugged "G" series for commer
cinl use, and the "S" sedes for special purpose 
and military applicalions. Bot.h types are small, 
compact, yet capable of unusual out.put. and high 
efliciency under the most rigorous conditions of 
sei·vice. 

O l~PEN DABLE DE L IVERY SC H E D ULE S 

Sangamo utilizes the latest production techniques 
in the manufacture of power supply units. Push 
lit1c type of operation contributes substantially 
to accelerated production aids in fulfilling all 
delivery schedules. Specify Sangruno for depend
able units and dependable delivery that meets 
your production schedules. 

EX P AN D ED P L A N T FACI L I T IES 

A new 200.000 square foot "controlled condi
tions" plant, in Pickens, South Carolina is geared 
for full capacity production of Dynamotors, 
Rotary Converters, Generators, Special D C 
Motors all built to meet your most exacting 
specifications for quality and performance. 

E N G IN EER I NG H ELP AVAI L ABLE 

Sangamo maintains a complete engineering and 
technical staff to assist any organization with its 
power supply planning. Ask for an engineering 
analysis and recommendations for power supply 
units to meet your special application problems. 

Google 
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ITEMS OF INTEREST 

The computer was presented to the 
liniversity by the National Cash 
Register Company, Electronics Divi
sion of Hawthorne, Calif. Complete 
with an auxiliary tape memory unit 
and input-output equipment, the sys· 
tern is installed in special new iacil· 
ities in the school's engineering build
ing. 

The project is being conducted for 
the Office of Naval Research by Dr. 
J. Paul Guilford, SC professor of 
psychology, with Philip R. Merrifield 
as assistant director. 

The old, standard JQ test, with its 
s ingle score, was far from an adequate 
yardstick of adult intelligence, ac· 
cording to Dr. Guilford. His new 
system, based on about 45 established 
factors of intellect, provides a "many. 
sided" picture of intelligence; one of 
the implications of the system is that 
there may be as many as 75 intellec
tual factors in which individuals may 
differ. 

The NCR electronic computer s,·s
tem, by reducing the time needed to 
analyze test scores, will make it pos· 
sible to obtain results much more 
quickly, even from large groups of 
people. 

As data from many tests are fed 

into the computer, intercorrelated re· 
suits emerge immediately on punched 
paper tape. The tape in tum operates 
an automatic typewriter which rapid· 
ly prints the results in tabular form. 

In addition to making computations 
in engineering and the physical 
sciences, the computer will play an 
important part in other fields of re· 
search. 

Air Nnlgatlon System 
Stavid Engineering, Inc., Plain· 

field, N. J., has a new air navigation 
system which proposes a solution to 
the mid-air collision threat, 

According to the company's presi· 
dent, David F. Sanders, the system. 
called Radio Web, "offers the most 
promise fo r the interim period and 
for the fo reseeable future in the han
dling of increasing traffic loads." It is 
said to be the only method capable 
of solving with ease all three common 
system requirements, i.e., air navi
gation, t raffic pattern control and air 
collision warning for both short and 
long range (50 miles ) conditions. 

Radio Web will consist of modulu 
airbprne units to provide all types of 
aircraft with one or more of the 
following information-sources: head
ing and distance to destination ; a con. 
tinuous graphic display of position, 

TELEPHONE AND TELEGRAPH EQUIPMENT 
Radio Engi11eerlng Products is currently producing a number of types of eq uipment, 

eledricaily ond rned'lonicolly i.nterchangeable with standard Bell System apparatus. 

CARRIER-TELEPHONE EQUIPMENT 
CS Corrier·Telephone Terminal (J68756). A kit for adding o fourth toll-grade channel 
to eidsting C systems ii available. • Cl Carrier·Telephone Repeater (J68757) • 121AC 
Carrier Une Fllter • H Carrier Line Filter (X66217C). 

CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier· Telegraph Channel Terminal (J70047C) • 140A l Carrier Supply 
(J70036A1, etc.) • 40AC1 Carrier-Telegraph Terminal. 

VOICE-FREQUENCY EQUIPMENT 
VI Telephone Repeater (J68368F) • Power Supply (J68638AI) • V1 Ampllff.rs 
(J68635E2 and J68635A2) • V3 Amplif\er (J68649A) • V-F Ringers (J68602, etc.) • 
Four Wire Terminating Set {J68625G1) • IC Volume l imiter (J68736C). 

D-C TELEGRAPH EQUIPMENT 
1681 Telegraph Repeater (J700378) • 10E1 Telegraph Repeater {J70021A) • 12882 
Teletypewriter Subscriber Set (J700~7 A). 

TEST EQUIPMENT 
2A Toll Test Unit (X63699A) • 128, 13A, 30A !J64030A) and 32A (J64032A) Trans• 
mission Measuring Sets • ll1A2 Relay Test Panel (J66118E) • 118C2 Telegraph Trans• 
mission Measuring Set (J70069K) • 163A2 Ten Unit (J700458) • \63Cl Test Unit 
(J700450). 

t.\:>MPONENTS AND ACCESSORIES 
255A and 209FG Polar Relays • Repeating and Retard Colh, several types • ta.. 
185, 230A and 2308 Jadt Mountings. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 
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track and ground speed ; a relat~e 
position indicator (with collision 
warning) plus othe r re finements fur 
large aircraft to establish voice com
munication with the ground. altitude 
control and a data link for ground 
control. 

Deriving its name from a web or 
grid network generated by transmit. 
ting towers spaced approximate!~· 600 
miles apart across the U.S., the sys. 
tern contains radio signals which 
~eep the area between any 4 to"'ers 
to provide aircraft with a position 
fix . 

"Radar Remembrance" 
Special "radar remembrance- terh· 

niques were reported by two Te~ 
A & M College scientists. Myron G. H. 
Ligda and James Sullivan, at the 
recent 1957 Conference of the Societv 
of Photographic Scientists and Eng{. 
neers in Asbury Park, N. J. 

The radarscope operation makes 
possible the detection of transient 
echoes from lightning discharg~ 
flash-flood-producing sto rms aud e'\·en 
the horizontal distribution of rain in 
different layers of the atmos phere. 

The techniques include such dh·e~ 
and unusual procedures as higb-spttd 
continuous strip photography, image 
addition and subtraction and color 
photography, along with time la~ 
time exposure and rapid procC$ ph<r 
tography·. All of these, Ligda and 
Sullivan report, have been emplo~>ed 
effectivt:ly in radar meteorology. 

High Speed Fiims, Dry Process 
An Army general, speaking befort> 

the 1957 Annual Confe rence of the 
Society of Photographic Scient ists and 
Engineers, cited, as military needs. 
the development of high speed films 
and a completely dry photographic 
process. 

Brig. Gen. Eade F. Cook, rom· 
manding officer, Army Signal Engi· 
neering Laboratories, Fort Mon· 
mouth, N. J., told the scientists that 
photography is the most edvanred 
sensory technique available to the 
military for gathering intelligence in
format ion in combat surveillance. 

While the Signal Corps is currenth
sponsoring developme.nt of more ad· 
vanced equipment for use on the 
ground and in the air, General Cook 
sa id, there are several lonp: range 
objectives beyond the current pro
~ram of research. He listed four of 
these: 

(1 ) A completelv dry photographic 
process with capabilities foy taking 
and reproducing photographic infor· 
mation in much shorter time than 
now possible. 
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\'l) ~ \)\\o\o~ta~\iic sensing ma· 
teria.I that is su\bc\ently sensitive in 
the visible spectrum and at the same 
lime oJ negligible sensitivity to nu
clear radiation. 

/3) A high speed photographic 
film or sensor which will permit pho· 
tography under very low-level illumi

nation s uch as passive night photogra
phy. This may also require concur· 
rent development in optics and proc· 
es~ing fields to evolve an overall com
patible system, the General pointed 
out. 

t 4 ) A satisfactory technique and 
equipment f or the automatic and 
timely extraction and processing of 
essential information from the thou
sands of photographs required in a 
military operation. 

launching Test Program 
The Department of Defense has an

nounced some details of the test pro
gram leading up to the launching of 
a scientifi c earth satellite during the 
International Geophysical Year. 

The U. S. lGY scientific program 
is under the over-all direction of the 
ICY Committee of the National Acad
emy o{ Sciencea. Launching vehicle 
tests are being conducted by the 
Naval Research Laboratory at Patrick 
Air Force Base, Cape Canaveral, 
Florida. These teats are designed to 
allow orderly evolution from a single. 
stage rocket to the three stage launch
ing vehicle required for placing a 
scientific earth satellite on orbit to 
gather upper atmosphere scientific 
data. 

To date there have been two test 
vehicle launchings, both of which 
have been highly auccessful. The first, 
on December 8, 1956, was a single
stage rocket using a Martin Viking. 
The second, on May 1, 1957, was a 
two-part rocket 

Cable System Ceremony 
The world's longest and deepest 

undersea telephone cable system, link
ing the Mainland with Hawaii, was 
opened to public service October 8 
following an exchange of greetings 
among dignitaries at Washington, San 
Francisco and Honolulu. The event 
introduced a new feature to overseas 
telephony ... operator dialing. 

Frederick R. Kappel, President of 
A.T.&T., acted as master of ceremon. 
ies for the proceedings which were 
held in the Executive Office Building 
in Wa.Shington. Other participants 
in the Capital were secretary of De
fense Charles E. Wilson; Postmaster 
General Arthur .E. Summerfield; Gen-
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ITEMS OF INTEREST 

era! Nathan F. Twining, USAF, 
Chairman of the Joint Chiefs of Staff; 
John C. Doerfer, Chairman of the 
Federal Communications Com.mis· 
sion and Henry T. Killingeworth, 
Vic: President of A.T.&T., in charge 
of its Long Lines Department. 

At 4 :00 P.M. (EDT), u1augural 
conversations began. These included 
one which extended from Washington 
to London, back to Ketchikan, Alaska, 
via New York and Seattle, and on to 
Honolulu. This call was 18,000 miles 
in length and utilized all three deep· 
sea cables placed by A.T.&T. during 
the past year- the transatlantic, tl;i~ 
Alaskan and the new one to Hawau. 
The ceremony lasted 40 minutes, then 
the Pacific cable system was opened 
for commercial use. 

On completion of the impressive 
ceremony, many of those present, in· 
eluding the new Executive Vice Presi· 
dent of AFCEA. Captain W. B. 
Goulett, USN (ret.), enjoyed the 
privilege of talking over the Hawaiian 
cable to Honolulu. 

R.I. T .c. Annlnrsary 
The Radio Interference Technical 

Committee of Los Angeles recently 
celebrated its first anniversary. The 
membership roster includes over 109 
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engineers from major aircraft and 
component manufacturing companies, 
military establishments, testing labs, 
etc. Its members are employed 
throughout the United States as spe
cialists in radio interference suppres
sion. 

The voluntary group was formed 
primarily as a result of military con
cern over the increasing problems of 
radio interference in communication 
and guidance systems. The aim of 
the group is to advance the science 
of radio interference control through 
education and exchange of technical 
information. 

Vast increase in radio·electronic 
activity today has brought complex 
problems of noise interference in 
spheres ranging from aircraft com· 
munications and transmission for 
guided missile navigation, to private 
television ~ets. (See page 72.) 

I Names In The News I 
John R. Townsend, of the Sandia 

Corp., has been named as Special 
Assistant to the Assistant Secretary 
of Defense for Research and Engi
neering. He also will serve as the 
Director of the Office of Fuels, Ma
terials and Ordnance. 

Charles P. Ginsburg, manager of 
Advanced Videotape Development, 
Ampex Corporation, received the 
David Sarnoff Gold Medal Award for 
his achievements in the development 
of a practical video recorder. The 
presentation was made at the recent 
82nd Semi-Annual Convention of the 
Society of Motion Picture & Tele· 
vision Engineers. 

Frederick R. Furth, president of 
AFCEA has been appointed Director 
of Res;arch and Engineering for 
IT&T. He succeeds Harold H. Butt
ner, who will continue as Vice Presi
dent and Technical Consultant. 

Richard J. Meyer's promotion to 
the rank of Brigadier General was 
announced recently by the Depart
ment of the Army. General Meyer is 
Chief of the Research and Develop· 
rnent Division, Office of the Chief 
Signal Officer in Washington, D. C. 

Charles S . . Rockwell has been 
named President and General Man· 
ager of the Ford Instrument Com· 
pany, Division of Sperry Rand Cor· 
poration. Mr. Rockwell assumed the 
post upon the retirement of Raymond 
F. Jahn. In addition, he will serve 
as president of Sperry Farragut Co. 
Division of Sperry Rand, a post Mr. 
Jahn also held. 

Brigadier General J. Harry LaBrum 
was honored with a earrison review 
at Fort Monmouth, N. J., upon his 

retirement from Reserve· 
member of a Pbiladelp . 
General LaBrum was r 
active duty in 1945. 

Sir Robert A. Watso 
dio·physicist of Toro 
Canada, was the recip 
Elliott Cresson Medal of 
lin Institute. Sir Robe . 
kinsman of James Watt, 
steam engine, is bein.g c 
conception of pulsed r . 
vital air defense of Gr 
his solutions of impo 
problems, and for his i 
ership which resulted i 
development of these ra 

Albert W . Hull and 
Baker have received the : 
tute of Radio Engineers 
Hull, consultant lo the 
tric Research Laboratory 
with creating more new 
tron tubes than anyon 
Baker, GE vice·presiden 
for "outatanding cont 
communications and el 
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ADMIRAL'S PALO AL TO LABORATORY DEVELOPS 

EQUIPMENT FOR CAMERA STABILIZATION 

The arl or aerial photo-reconnaissance requires absolute camera stability 
to obtain the fine detail needed lo discern small objects from great alti
tudes.. Even with an automatic pilot in control. the plane itself is far too 
unstable for reconnaissance work, and additional stabilization is required. 

Now Admiral has developed equipment that automatically compen
sates for the slightest deviations. Elecl.ronic signals from gyros a re ap
propriately modified and distributed as needed to stabilize each of the 
various camera mounts. The accuracy of the gyro signals is fully re
flect.e<l in the mechanical adjustments of each camera platfonn. More
over, Admiral has applied subminiatu rization techniques to reduce s ize 
and weight to half of the original rc.>qu irement specifi cations. 

This system was develnpc>d in Admiral's Palo Alto Laboratory hy the 
Advanced Devl.'lopment Section, Gnvcrnm<'nt Laboratories Division. 
Complete i11form::1tion concerning the Labor::itory's capabilities and cur
rent activities is available to qualified persons. 

LOOK TO Adm/,al FOR 
• RESEARCH 

• DEVELOPMENT 
• PRODUCTION 

IN TIIE FIELDS OF: MILITARY TELEVISION 
COMMUNICATIONS UHf ANO VHF • RADAR 
RADAR BEACONS AND lff • RAOIAC 
TELEMETERING • DISTANCE MEASURING 
MISSILE GUIDANCE • CODERS AND DECODERS 
CONSTANT OElA'I' LINES • TEST EQUIPMENT 
ELECTRONIC COUNTER MEASURES 

ENGINEERS. Th• wld• scopo of work in pro9reu 
ot Admiral crtoffl choll1n9in9 opporhlnilfts in 
the fltld of '(Our choi,,., Wrllo Olro0<tor of En· 
glneering ond R:t,eorch, Admiral Corporation, 
Chicago ~7, lllinoi1. 

Admiral CORPORATION • GOVERNMENT LABORATORIES DIVISION • CHICAGO 47, ILLINOIS 
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PERSONNEL CLEARING HOUSE 
AFCEA Member• A1'GlfafJle to IAdtutru 

The page• of SIGHAL are open to active AFCEA "'e"'bers 
who are seeking positions in the com"'unication1, elecheniu 
and photographic i1Hfu1trie1. Any "'e"'ber is entitled to •pace 
fr .. of char9e in thi• atlu"'n for three iuun of the "'aga
aine. Please li"'it yo1u notice to five li11e1. In replying, em-
ployers are asked to addreu: Boa .. . .. .. , SIGNAL, 1624 Eye 
Street, H. W., Washington 6, D. C. Letters will be forwarded 
ta the AFCEA "'e"'ber. 

MAN UFACTUR&RS Rt:rRES£NTATl\'E with over sixteen years ex
perience, partly as a USAF employee, in negotiating and 
Jiaji;on engineering of contracts with the USAF at Wright 
Field and Gentile AF Depot has time available for additional 
companies desiring or doing Air Force business. Box 127. 

Go,·T. PRocoREMt:.:'\ T A!'lo AoMll'OSTRAT1ve CONSULTANT. 
Wide background and experience includes practice in taxes. 
arcountant with Attorney General of New York and Congres· 
sional Committee. Worked with U. S. Dept. of Defense 
in formulating ASPR. dealing with te rmination. renegotialron 
and contract administration. Box 128. 

REPRESENTATIVE with a wide following among manufacturers 
of electronic equipment and government agencies on the 
Eastern seaboard has an opening for an additional line of 
quality components. Straight commission basis. Box 129. 

F1EU> E'.'ICINEF:n OR MAN UFACTURERS LIAISON REPRESENTA· 
Tl\'E: Retired CWO experienced in radar. closed circuit TV. 
b&w and color and Kinescope re.cording. data processing and 
automation. and R & D work. Will relocate with family only. 
Box 130. · 

WORKS MANACf.R OR Ct11n· ENCINEt:R. Record of m8Jlagerial 
competence in integrating. engineering, sales and manufac· 
luring. Broad technical background covering several engi
neering fields such as missile ground support equipment and 
instruments, solid related manufacturing experience, top 
sales contacts for military R & D and production work. Box 
131. 

ELECTRONICS TtcRNICAL WRlTER AND ADMINISTRATOR: Re· 
tired Navy CWO, W-4, Electronic Technician, with 22 years 
of wide, varied experience in the field of electronics. Prefer 
Florida or Baltimore-Washington area. Box 132. 

Poald-• Al'GUable 
Industry, govern"'eJlt and military agencies arc Nlrit!HI te llW 
thi• column ta announce a•ailable po1ition1 wttich MOy lie ef 
interHt to the readers of SIGHAL. Notices will lte .,.-. ..... 
three ti"'es if not cancelled before. Appllcanh apply •• 94;. 
coted in ittdi•idual notices. 
ELECTRONIC ENGtNF:ERS (up to $7570 per year'! are netdcd 
by the Civil Aeronautics Administration to apply }ates 
knowledge of electronics to air traffic control, telecommunica· 
tions and navigational aids. Individual engineer position~ 
concerned with the design, procurement and specification... 
factory inspection. installation, calibration and maintenan« 
of ground and airborne electronic equipment. EquipmeJJt in
cludes radar. distance aids, VHF radio transrrutters and rt· 
ceivers and radio and land line telecommunication ,,;. Em
ployee benefits: paid vacations, sick leave, insurance and rt· 
tirement programs. Write Civil Aeronautics AdministratiUI 
Personnel Division (W-91.3) , T-5 Bldg .. 17th & Constituti•-.i 
Ave., N. W., Washington 25, D. C. 

SCENARIO WRITER ($7570 per year). Six years or progr~ 
sively responsible and successful experience in writing sc-t1> 
arios, script, dialogue for motion pictures or related field>. 
Experience must include three years in field or motion pic
tures. Substitution of education for experience: sucee.ssfcl 
completion of study in college or u.niversity may be ;;ub,;ti. 
tuted for not more than 3 years of the required experienre 
on the basis of one year of education for each 9 month! -0f 
experience. No educational substitution will be allowed for 
experience in the field of motion picture!'. Grade GS.1071-12. 
Army Pictorial Center, Long Island City 1, N. Y. 
TELF:TYl'E OPERATORS, COASTAL STATI0:-1 RADIO 01'£11.ATClllS. 

International communications company. Liberal company 
benefits. Submit resume with name. address, age. past n· 
perience-if any, military experience- if any. FCC Sttond 
Class Radiotelegraph license required for Coastal Stalioo 
Radio Operator. Write to Asst. Director of Personnel. RCA 
Communications. Inc., 66 Broad Street, New York 4. i'\. Y. 
PACKAGING ANO PRESF.R\'ATloN SrEclALISTs GS.7 and 9 
($4525 to $6250 per year ) are needed by the Philadelphia 
U.S. Army Signal Supply Agency to develop and write sped· 
fi cations for preservation, packaging, packing and marking 
of Signal Corps equipment. Submit resume and the Armt'd 
Forces Communications and Electronics Association -will for· 
ward same immediately to employer who will acknowled~f 
your application direct. 

Editor's note : In view of the importance of the development and the interest. 
generated, a more detailed account concerning "solion'' is presented here. The 
August issue of StCNAL ca.rried a short item on the subject. 

basis. 
Pot'ential applications for solion.• 

include: 

"SOLION" I I •JONS IN SOLUTION 
Scientists are making it tougher all 

the time for electronic engineers. 
First, it was the transistor, and 

the engineer had to learn about solid· 
state physics. Next, it was the mag· 
netic amplifier and ferritic devices, 
and the engiheer had to brush up on 
magnetism. 

Now, scientists at the U. S. Naval 
Ordnance Laboratory , at White Oak, 
Maryland, have come up with "Chem· 
tronics"-a combination of electro· 
chemistry and electronics. Their first 
device in this new field is the "aolion" 
- pronounced so' - lee - on, and 
short for ions in solution. It was de· 
veloped in cooperation with the De
fense Research Laboratory of the 
University of Texas, and the Emhart 
Manufacturing Company of Hartford, 
Connecticut. 

The new device utilizes ions mov· 
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ing in a chemical solution, rather 
than electrons moving through a gas 
or a vacuum as in an electron tube. 
or through a solid as in a transistor: 
Physically, the solion consists of a 
plastic cylinder, perhaps pocket-watch 
in size, containing a potassium iodide 
solution in which two or more elec
trodes are immersed. Polarization is 
by means of a nine-tenths volt battery. 
Changes in temperature, pressure. 
light, sound, or acceleration will stim· 
ulate and vary the flow of ions and 
hence the current outpuL The device 
is reversible. 

The principal ad\'antage of these 
new devices is their very low power 
consumption, much less, in certain 
applications, than comparable tran· 
sistor systems. Inherent stability, long 
life, ease of manufacture and simplic
ity of operation are other advantages, 
together with low cost-once fabri· 
cation is put on a mass production 

(1) Rate circuits of aU descrip
tions, whether operated from tern· 
perature, pressure, or electrical, etc.. 
sources; 

(2) Integration units requ1r111g 
continuous read-out of high precision 
--apparently of sufficient accuran 
for acceleration (inertial) guidance 
systems and small visual exposurt> 
meters for personnel projection 
around jet aircraft engines ( similu 
to film dosimeters for radiation prtl· 
tection of personnell ; 
(3) Detection and measurement of 
acoustic signals of low frequenc~· 
(below about 400 cps at present) and 
accelerations; 

(4 ) Product circuits i"'·olvi~ 
either electrical deri\'ati ve or h1·. 
draulic flow, or both; · 

(5) Electrical and small signal h~ · 
draulic amplifiers; 

( 6) Computer circuits; 
(7) Amplifien-. - • - - - -
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Only a few 

Proceedings 
ol the IRE 

special issues 
are Sfi/J available Each jssue of PROCEEDINGS OF THE IRE 
is the result of the most advanced thinking in the field of radio-electronics. 

Based on exacting research, and written by men who are foremost in their specialty, 
these issues are invaluable works of reference. This is also material not available 

from any other source. As the official publication of The Institute of Radio Engineers, 
PROCEEDINGS presents the years-ahead ideas on which new advances are based. 

These history-making issues, originally over-printed for reserves are rapidly 
being exhausted and will not be reprinted. 

YOU CAN STILL GET: 
V811Y LOW Pll8QU8NCY. June, 1957 - New research in the very 

low frequency band, below 30 kc., opens up greater portions of the radio spectrum 
for communication purposes. VLF has many new and important uses. A reference work 

you'll need for years. 

SINGL8 SID8BAND. December, 1956-A round-up of recent tech· 
nical discoveries as presented by the Joint Technical Advisory Committee through its 

sub committee on Single Sideband techniques. This special study for the FCC points 
up the many advantages of single sideband. 

PBlllllTas. October, 1956 - This new group of solid state materials 
outmodes the intermhtent "pulse" system of World War II radar. The ferrites 

allow simultaneous sending and receiving on a single microwave antenna; as well as full
power transmission in microwave ranges with reduced power loss and interference. 

SOLID STAT8 8LBCTllONICS, December, 1955 - This issue 
heralds the arrival of a new epoch in radio electronics - the solid state electronics era. 

Defined and named with the birth of the transistor, this concerns the control and 
utilization of the electric magnetic and photic properties of solids. There are now 

whole new classes of electronic devices due to discoveries in this field. 

SCATTEll PllOflAGATION, October, 1955 ·-Here's radio history 
in the making. This issue presents practical application of a new principle in the 

• 

fields of broadcasting and electronics. Thirty-five papers lay the foundation 

------------------~~~~~~~of~~~~cating~~~on~~ta~~ 
The Institute of Radio Engineers 

~ 1 East 79th Street, New York 21, N. Y. 
Please send me the following issues of PROCEEDINGS OF THE IRE: 

Enclosed is my check for $ - - - ------• 
O Enclosed is Company Purchase Order 

Name 

Company 

Address 

City State 

SISNAL. NOVEMBER, 1957 

•One copy at $1.25 to IRE members, domestic and for· 
eign. $3.00 to non-members; $2.40 to public libraries, 
colleges and subscription agencies; postage piepaid to 
U. S. and Canada; 25c additional per copy to other 
countries. 
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NEW PRODUCTS FROM INDUSTRYj 
Triple-Tracie Tape 

Designed to give the utmost in high 
fidelity stereophonic sound, a new 
triple-track tape recording system de
veloped by the RCA-Victor Division 
of Radio Corporation of America was 
recently demonstrated by the Chicago 
Symphony Orchestra. 

The technique uses three separate 
sound tracks on a 1/2" recording tape, 
each of which is picked up from a 
separate microphone. The 3 separate 
recordings are fed to loudspeakers 
located in the same general position 
as the microphones, thus giving a 3-
dimensional efiect to the music. 

1-Band 9-Transistor 
Short-Wave Radio 

Covering the six most frequently 
used short-wave hands as well as the 
standard broadcast band, a fully 
transistorized short-wave radio which 
operates on ordinary flash-light bat· 
teries is now available from Philco 
Corp. of Phila., Penn. 

Called the T-9 "Trans-World~' 
portable, the set weighs less than 20 
lbs. and measures 16 x 11 x 7 inches. 
Use of "surface barrier" transistors 
serves to bring in weak short-wave 
signals, permitting the signal to be 
magnified over ten million correct 
times, it is said. 

Station selectivity power ratio is 
claimed to be 100 times greater than 
that oi conventional standard broad
cast reeeivers. Other exclusive fea· 
tures include flywheel tuning, mois
ture-proof wiring circuit and a log
ging scale attached to the band selec
tor for easy band identification. 

Suh-Miniature TV Camera 
Chain 

Ideal for airborne and other mili
tary installations where observation 
personnel is impractical, a new vidi
con TV camera chain, incorporating 
sub-miniature components designed 
to meet military specifications is 
now available from Allen B. Du Mont 
Laboratories, Inc., Clifton, New 
Jersey. 

Compact and lightweight (camera / 

bead measures 5 x 4 x 7H inchel! ), 
the system offers a resolution of 
100% modulatiotl at 600 lines and is 
capable of reproducing the ten shades 
of gray on the EIA test chart, in addi
tion to a sweep non-linearity rated 
at 2% maximum for each sweep unh. 

Automatic Fine Tuning 
for TV 

Standard Coil Products Co., Inc., 
2085 No. Hawthorne, Melrose Park. 
Illinois, has developed 2 radically 
different TV circuit designs, either 
one of which may be incorporated 
into their new "Neutrode" turret 
tuner which features automatic, fine 
tuning together with automatically 
locked-in picture immediately after 
the TV set is turned on. Jn addition, 
no dial adjustment is necessary when 
a channel change is effected. 

This new stabilized oscillator tuner, 
with its special high capacitance cir· 
cuitry, stops the oscillator "drift'' and 
bolds its signal steady at the desired 
frequency. 

Of turret construction, the tuner 
utilizes printed circuitry with pro
vision for reception of a total of 82 
VHF-UHF channels by the use of 
snap-in stripe. Each tuner accommo· 
dates 13 such strips. 

Canadian Press Wireless 
A "completely new concept of a 

printing telegraph system," which is 
portable, weighs some 30 lbs. and is 
comparatively small in size, being 
easily carried, was announced last 
week by Press Wireless, Inc., after a 
demonstration of the unit in PREWt's 
New York offices by the carrier and 
Jayflex, Ltd., Montreal, Canada. 

Said to be extremely quiet in op· 
eration, the machine will operate on 
any speed between 60 and 100 wpm 
with merely a change of the belt pul
ley; contains automatic switching fa
cilities for 64 or more circuits and 
automatic answer-back with no paper 
disablement control ; and is equipped 
with a back·space arrangement to 
permit correcting or obliterating a 
character already typed. 

By the use of sequential selector 
arrangements, a single machine will 
function as an automatic telegraph 
switchboard for routing messages. 

11 1000 Serie111 

Potentiometers 
Announced by the newly organ

ized Components Division of Chicago 
Aerial Industries, I nc., to be located 
at Franklin Park, Ill., is a new line 
of ultra-precision potentiometers, 
ranging in size from %" to 3" and 
said to offer exceptional operation 
cbaracteristica. 

New Synthetic AtlltesiYe 
A method which firmly hon~ 

polyethylene plastic to rubber, bra.cs 
or hrass-plated metals has been de
veloped by the Bell Telephone lab
oratories of Whippany, N. J. 

The new technique is based on a 
synthetic adhesive known as "pan!! 
hydrogenated polybutadiene," said to 
be so strong that it will resist a pull 
of about 1,000 pounds per sq. inch 
or many times the strength of tbt 
best present bonding agents. 

Automatic Dial Mobil~ 
Radiotelephone Unif 

General Electric Co. of SyTACU.!e. 
N. Y., recently announced a new 
commercial unit for use in automo
biles, boats, and other mobile equip
ment, to provide 2-way radio commu
nication, without manual opentor 
handling, between vehicles and wiml 
telephone instruments, or between ? 
of the mobile units. 

Key to the new unit is a "secode" 
selective control device, used along 
with standard GE mobile radio 
equipment. 

The "secode" device can further 
be used to control traffic lights, start 
and stop machinery, turn lights and 
electric signs on and off, and actualt 
almost any kind of electrically con· 
trolled device keyed to a radiotele· 
phone unit while the vehicle is parked 
or moving. 

Two Adyanced Type 
Transistors 

Together with the new germanium 
p-n-p alloy type transistor (2N2741 
which embodies the significant "drift~ 
principle, another new junction Iran· 
sistor of the gennaniwn p·n·p alloy 
type (2N 404) has been announct'il 
by RCA's Semiconductor Division for 
use in high frequency operation 8JlJ 
computer switching circuits. 

In addition to its major applira• 
tions as a high-frequency RF ampli· 
fier, the 2N274 can be used u a 
mixer-oscillator and IF amplifier in 
entertainment-type receivers. fattl· 
lent operating features are said to be 
inherent in its design. 

The 2N404, designed for ase in 
switching circuits of compact. med~ 
um-speed military and industrial elec· 
tronic computers, is expected to find 
wide application in other lo\\·-le,·el, 
medium-speed, "on-oft" control oir· 
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NEW PRODUCTS 

cuits. The device is said to allow an 
electronic computer design to have 
exceptional stability despite wide 
variations in temperature. 

Pocket Tape Recorder 
The world's first pocket tape re· 

corder, weighing only 2% lbs. and 
measuring 81/2 x 3% x 1 % inches 
has been developed by the Mohawk 
Business Machines Corp., 944 Halsey 
St., Brooklyn, N. Y. 

Known as the .. Midgetape," the 
unit uses hearing aid type batteries, 
sub-miniature tubes and a printed 
circuit case. Employing a dual track 
magnetic tape the size of a cigarette 
box, the Midgetape is said to permit 
recording up to 60 minutes. 

Servo Systems 
Test Instrument 

Solartron, Inc., of Camden, N. J., 
has announced a new electronic de· 
vice which is capable of making an 
exhaustive test in a matter of minutes 
of servo systems, such as those used 
in guided missiles. 

Regardless of harmonics or near· 
frequencies involved, the instrument 
only picks out the fundamental fre. 

PORTA-KALL 
portdble p11blic addrm J'jJtem 

* POWEll1'UL •• H·watt output 

* BAl"TElW OPl!ltATJ!D •• 6.3 volt (also 
available in l lOv AC-powered unit 

*ALL STBl!L • . Reinforced welded 
.. weatherized" construction .. 
hammertone finish 

* VEllSATl.LE • • Jdcal for ship·to·shore, 
rC"scue worlc, troop command, or 
wherever self-contained powerful 
voice arnpli6cation is required 

For Comp/tit Information Wrflt To: 

J , M. LOGE SOUND ENGINEERS 
2171 WHt Washington Boulevard 

Los Arlgdes 18. California 
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quency wanted, discarding all un
wanted signals and noise. 

Called the "transfer function ana
lyzer," the device is claimed to be 
the most advanced instrument known 
to test servo.mechanisms under con· 
ditions where output may be non
linear. Some 300 are said to be in use 
in Great Britain by missile contrac· 
tors. 

Image Ortbicon 
Lile Extender 

Said to he the first such un it pro· 
viding maximum prevention of bum. 
in and stickiness of images with no 
compromise in picture quality, the 
image orthicon life extender now be
ing manufactured by the General 
Electric Company's Technical Prod
ucts Dept. of Syracuse, N. Y., is ex
pected to double the life of costly TV 
camera image orthicon tubes. 

Designated the G-E "l/0-Guard,'' 
the unit measures 8% x 5% x 21h 
inches, weighs 5 pounds and mounts 
easily on the exterior of 7 out of 8 
TV cameras no:w in use. 

Approximately 50 small parts are 
incorporated into the complete unit, 
including six capicitors, synchronous 
resolver and drive motor. 

Thin Screen 
Amplifier lot X-ray 

Radio Corporation of America has 
revealed its new thin-screen ampU.fier 
for X-ray viewing, said to be capa· 
ble of holding a bright image for 
viewing up to 30 seconds aher a brief 
exposure to X-rays. 

It is claimed that the device pro· 
vides a stationary X-ray display up 
to 100 times brighter than conven· 
tional screens, retains its bright image 
after a short exposure and can he 
electronically "erased'' for viewing a 
new image. 

The signifiqmt reduction in the 
quantity of X-ray radiation that a 
patient need be exposed to during an 
examination is a major advantage of 
the screen. 

Fully Automatic 
Industrial Control 

In addition to computational capa· 
bility, flexibility, precision and speed, 
the added functions of interpretation 
and manipulation are combined in 
the new fully transistorized, digital 
control computer, recently developed 
by the Ramo-Wooldridge Corp., Los 
Angeles 45, Calif. 

Specifically designed to automatic
ally control a wide variety of manu· 
facturing processes, the "RW-300" 
operates as a central automatic con· 

trol of an entire process S)'ster 
will perform any number of func 
in automatic on-line process co 

Measuring 55 x 29 x 36 inche 
computer weighs about 400 lb! 
liability is claimed through use 
minimum number of high grade 
ponents together with circuits h 
maximum tolerance to componer 
voltage variation. 

Economic analyses of the c• 
system in existing plants is sa 
have shown a return of the invl'! 
within one to three years. 

Silicon Iron 
Known as silicon iron, a ne" 

of magnetic sheet material re 
designed by General Electric Re; 
Lab., Schenectady, N. Y., pro 
to increase efficiency of transfor 
motors and generators. 

"Orientation" in silicon ir( 
achieved by aligning indi' 
crystalline grains in finished 
material. Easily magnetized 
directions, the material can be 
in a wide range of thic.k:nes..4't 
is claimed that the "doubly·orier 
" four-square" effect is achie¥ed 
different kind of alignment 1 

gives excellent magnetic propc 
both along and across the l!heel 

New Literature 

Qualified Product Lis 
Cited as an excellent \•chicle 

aiding small firms to win Go 
ment contract.., the Qualified 1 
ucts Liat (QPL), a directory of 
1ested iterriB on which procure 
is restricted to those manufac::tl 
who have proven the. quality of 
products by laboratory teats, 
been published by the AU Mal 
Command, Headquarten, W: 
Patterson Air Force Base, Da: 
Ohio. 

Items are added to the QPL ti 
sure the Air Force that they l 

AF specifications and to elimi 
wasted time, after cootractinl 
manufacturer, for detennilling iJ 
product qualifies for inclusion on 
QPL. List inclusions are not lim 
to the electronics field. 
. In applying_ for produ~ cerii:1 

t1on, the applicant states m wrr 
that bia product confonm to spe 
cations as determined by his own t 
ing, by a commercial testing lal 
atory or by arrangement with 
Government wherein tesbJ were J 
formed in hi.a behalf and at his 
penae. 

(Condtwed •it f)Ce 78) 
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the fastest cure for worry about cancer: a call to your doctor now! 
St".ared? You ebouldn 't be! Look at it this way. 
The average man who walks into the doctor's 
office walks out floating. That lump that was so 
frightening ... nothing to worry about at all! 
The sky's bluer, the air's sweeter, it's a great 
big beautiful day ... because he picked up that 
phone and called! 
It hap.fens all the time. It can happen to you. 
"Sure, you say, "but just supposing" ... OK. 
Let's look at the facts. In past years, we were 

SIGNAL, NOVEMBER. 1957 

saving 1 out of 4 cancer patients. Today, we're 
saving 1 in 3. And the odds could get better still 
••. if people would call their doclors in time! 
So go ahead ••. call. See your doctor now. And 
after your checkup- how about a check for the 
American Cancer Society? Every dollar sends 
us further along the road to cure. And when 
that happens ... it's going to be a wonderful day 
for us all! Send your check to "Cancer" in care 
of your local Post Office. 

(~oogle 
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(Continued f rom P"8f! 76) 

FCC Bulletin on 
Closed-Circuit TV 

"Boom in Closed-Circuit TV Op· 
eration," a new bulletin issued by the 
Federal Communications Commis
sion, provides general information 
concerning facilities in medical, edu
cational, business, industrial, trans· 
portation, municipal, political and 
entertainment activities. 

On individual request, single 
copies of the bulletin ( #49583, Sept. 
10, 1957) may be obtained free of 
charge from the FCC Office of Re
porta & Information, Washington 25, 
D. C. 

Atomic Radiation 
A new 120·page book t~ating the 

timely subject of atomic radiation 
and its effects is now available at the 
price of Sl.60 from the Government 
Service Dept., RCA Service Co., Inc., 
Camden 8, N. J. 

Using ample illustrations and sim· 
plified terminology, the manual dis
cusses nuclear physics, observed bio· 
logical effects of radiation, shielding 
methods, monitoring instruments, 
permissible radiation doses and medi
cal evaluation of injuries and treat
ments. In addition to an excellent in-

You Get Things Done With 
Broardmaster Visual Control 

-tr GiYes Graphic Picture of Your Operations 
-Spotll9ht.d by Col« * Facts at a glance - Sans Time, SaYas 
Money, Prevents Errori 

-k Simple to operate - Type or Write on 
Cards, Snap in Groon1 

-k ldHI for Production, Traffic, lnnntory, 
Scheduli119, Sain, Etc.. 

'k Mede of Metal. Compact and Attractin. 
O.er 200,000 in Use 

Co"'P'•'• price s49so lnch1din1 Carcia 

1-mrrl 24-PAGE BOOKLET NO. 80-10 
~ Without Obligation 

Write for Your Copy Today 

GRAPHIC SYSTEMS 
55 Weet 42114 St. • Hew York 36, M .Y. 
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dex, a supplementary list of reference 
literature is provided. 

Primarily designed for W1e by 
technicians and scientists engaged in 
nuclear power activities, thP- book is 
believed to be of equal value to teach
ers, students, medical and civil de· 
fense workers, and the general pub
lic. 

Nayy Report #or Better 
Electronic Design 

Prepared for Navy electronic en
gineers, a 57-page report, entitled PB 
121123 "Twelve Guides To Reliable 
Electronic Design," has bf'en com· 
piled by U.S. Naval Ordnance Lab· 
oratory for the design of reliable elec
tronic equipment, and i s now avail
able at the price of S.50 from the 
Office of Technical Services, U.S. 
Dept. of Commerce, Washington 25, 
D. C. 

Principally compiled for aid in the 
design of ground-based data.gather
ing and data-assessing equipment, the 
report also covers other types of elec· 
tronic devices. Drawn from an ex· 
tens ive literature survey, the volume 
includes an 89-item bibliography. 

Among the Etudies forming a base 
for the guides are the effects of in
creased equipment complexity, distri· 
botion of cauEes of equipment failure, 
technique of reliable design and selec
tion of components. 

Weapon Systems 
Management 

Reviewing achievements in the 
complete defense cycle, from research 
and development, engineering and de· 
sign, to production, testing, installa
tion and field maintenance, a new 32-
page brochure, called "Weapon Sys· 
terns Management- Through Compu· 
talion,'' is now available from the 
Sales Promotion Dept., Defense Sales 
Div., Burroughs Corp., 6071 Second 
Ave., Detroit 32, Michigan. 

Treatment of basic facilities and 
personnel at Burrou11:hs is presented 
by way of introducing actual con
tracts in the various areas of interest. 

Magnetic Tape 
Instrumentation 

So as to acquaint readers with "in· 
strumentation recording''- the use of 
magnetic tape for recording scientific 
research and industrial process data 
- Ampex Corporation of 934 Charter 
St., Redwood City, Calif., is offering 
at no charge a new booklet entitled 
"Magnetic Tape Instrumentation." 

In view of the growth of instru· 
mentation uses of magnetic tape re· 
cording to the dep;ree that they now 
make up % of the business at Ampex, 
the booklet is believed to be of value 

for its detailed descriflion 
functional capabilities ~ 
plications of the tape •ordl• 
eluded are the means !!I w • 
can be applied in vari41ia 
and control situationa. ' 

New Baclcg1oclall 
Marlceti• 

Hoping to develop D or 
body of basic theories 8lld p~ 
to explain consumer purchas· · 
havior and marketing on the 
can scene, Li/ e magazine has 
making a large survey of consll'. 
buying habits. 

More than 30 distinguished le: 
in business, Government and w 
sities have recently appraised it 
tential usefulness at a round 
discussion. 

Designed to acquaint tho~ i 
ested in both the survey and 
round table, a new booklet, ".\ 
Background For Markeeinl? 
sion,'' is now available, gratis. 
Mr. Andrew Heiskell. Life maj?a 
Time and Life Building, Roe.Ice: 
Center, New York City. 

Layman's Guide to 
Computing Systems 

Entitled "How The Computin~ 
tern Works For You," a 36-
guide to the electronic data pro 
inp: system which is designed to t 
fy the mysteries of the electronir • 
puter for the layman, may be 
tained at no cost from Pernin 
Rand Univac, 315 Fourth Ave .. 
York 10, N. Y. 

A literary tour of the Univac l 
tronic Computing Center in 
York, and an illustrated de!!enf 
of how an elementary computer 
be made for less than $1, usinj? 
mechanical switches, a flashlight 
tery, bulb and wire, are among 11 

meaningful and interesting sett 
found in this first of an educati 
sP.ries of booklets from Remin; 
Rand. 

Radiation Applied 
In Industry 

Reporting on the significant 
role of radiation, a 10.page pi 
entitled "Applications of Radia 
in Industry," by Ashton J. O'Don 
and Bruce GTaham, was present~ 
the Conference on Peaceful U;t! 
Atomic Energy, in Tokyo, on Ma~· 
1957. Free reprint copies ma~· 1 

be obtained from the Stanford 
search Institute of Menlo Park, I 

Hailed as a tool with a promi! 
future, radiation is described a; cs 
hie of efficient performance of Ojl( 
lions from actuating an electro 
signal to inducing a chemical n 
ti on. 
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VTOMATION: ITS PURPOSE & FU
TURE, by Mapiu Price, PltUo.op,.,_ 
i~al Library, Nett11 Yorlr. 191 ~e•, 
$10.00. 
The idea of automation has a par-

1cularly sparkling glitter about it as 
1e now beJrin to grasp the remark
ble technological possibilitie,, that 
\e Lefore us. In addition, the 11teadi
,. increasing cost of labor should 
.a,e its impact upon businese man· 
gement as a ~real motive force in 
he acceptance of automatic equip
nent. 

Howe\'er, Dr. Pyke points out the 
hree causes holding back such ac
ieptance, and places the responsibili
y for low productivity: "If techno
o~ical advance and industrial eni
:iency are low, I would first blame 
hose people who manage businesses 
ialher than the workmen who man 
!ht'm." 

The author's treatment of factors 
JfJecling the speed with which auto
mation will spread in different coun
tries is believed to be an important 
contribution to this work. "Most im
portant is the 'climate of opinion;' 
this is partly a growth of the national 
philosophy." 

ROCKETS, MISSILES, Af'ID SP ACE 
TR'4YEL, by Willy tq. Yilri,._ 
Preu, lne., Ne1111 forlr. 5%8 ~e•, 
16.75. 
Ley's t imely and newly revised edi· 

lion is designed to capture the inter
est of the reader, whether his curiosi
ty concerns historical background, 
the present pro1ress to culminate in 
Project Vanguard, or such future 
concepts as atomic-powered rocket 
propulsion, space stations, the circl
inf! of the moon and planetary probes. 

Including a descr iption of the re· 
markable performance with which the 
Jupiter C broke all distance and aJti
ture records, the work covers all mod
ern data resulting from the past 6 
yea.rs of progress in both theoretical 
and practical fields. 

Of importance in the discussion of 
future projects are the papers given 
at the Franklin lnstitur.e Symposium 
on ''Earth Satel'' .~s as Research Ve
hicles," in 1956. 
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Llv .. 1...J t.:11 cu il n ' lhc lfl r.111t 
prodigy born shortly after the end of 
WW II, is today a burgeoning young· 
ster with numerous profitable appli
cations in industry, education, com
merce, business and medical institu
tions. Beyond the actual engineering 
of equipment for closed circuit TV 
systems, there is required careful 
evaluation and planning before an in
telligent decision can be made as to 
where and how a particular organiza 
tion can best use closed circuit TV. 
For those who undertake such a re
sponsibility, this book is believed to 
offer an authoritative and complete 
advisory source. 

Space requirements, cost of equip
ment and its installation, types of 
equipment available, their utili ty and 
functioning, and the manpower need· 
ed to operate and maintain such 
equipment- all are fully described 
and illustrated together with clear 
statement of both capabilities and 
limitations. 

KHRUSHCHEY OF THE UKRAINE: 
A BIOGRAPHY, by Yictor Aluan. 
drot1. Plailo,ophical Library, Inc., 
N_, fork. 216 po•e•, $4.75 , 

The shepherd-blacksmith who has 
dedicated his life to one aim for Rus
sia- prosperity via socialism- the 
first Soviet leader to establish the 
precedent of being seen walking 
among his people, the outgoing wily 
Ukrainian who is a master of politi· 
cal self-defense, the outr ight dictator 
who handles hints of students' anti
governmental movements with threats 
of expulsion to Siberia. Nikita 
Khrushchev, top echelon of a great 
atomic power, has been quoted by 
Pravda to have said: " I shall never 
hesitate to use violence to save 
Lenin's work! " 

Of special note in Mr. Alexandrov's 
timely book are the unpublished 
revelations concerning Khrushchev's 
famed secret 3-hour speech in which 
Stalin, his works and his living asso
ciates were denounced. Also of inter· 
est . is the detailed portrait of post
Stalln Russia in which there gradual
ly rose a detennined, extraordinary 
man to the top Kremlin post. 

CAREER SATISI' ACTIONS OF PRO
FESSION AL ENGINEERS IN IN
DVSTR'f, a Su~q tonducted by 
the Opinion R~arch Corp., Prin<:&
lon, N. J. The Pro/eHionol E~
neer•' Con/eren<:e Board /or lndiu
lry, 2029 K St ., N. W., Waslai,..ton 
6, D. C. 84 P,.e. , 13.00. 

Based upon intensive personal in
terviews with a sampling of profe.s
sional engineers, this survey report 
represents the outlook of those men 
associated with 11 of the nation's 
largest industrial corporations in the 
fields of aircraft, automobile, manu· 
facturing, chemicals, electronics, elec
trical machinery, heavy equipment, 
petroleum refining and rubber. 

Contrasting the ideas and opinions 
of those whose careers a re in the 
early 1 stage of 3 to S years, in the 
middle stage of 10 to 15 years, and 
in the later stage of 20 to 25 years, 
the examinat ion reveals the differ
ences in values and thinking among 
the more succe>sful engineers. 

Among the sundry subjects treated 
are such topics as desired manage
ment which endorses means fo r 
fostering professional recognition, 
varied views regarding professional 
status in the company hierarchy, de
ficiencies in college backgrounds, op
portunities for further training and 
advancement, and attitudes toward 
professional engineering societies. 

• NOW AYAllABLE ... 

Just rcleasf'd by the Philco Tech
nological CC'nter ... givC's compre
hensive covC'ragC' of the Concepts of 
SSB .. . TransmittC'r and Receiver 
Thf'ory ... TraosmittC'r and Receiver 
Maintenance TC'chniques. 

140 pages-easy co read and easy to 
und~rscand .with Only $300 
127 1llustrat1ons. Po 11ag• p,.,,.;d 

S.."d ('"•c~ or ITIOr\CY oteler to~ 

PHILCO TECHNOLOGICAL 
CENTER 

PHILCO TECHREP DIVISION 

22nd & l ehlgh Avenue, Dept. TC-3 
Philadelphia 32, Po. 
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79 



$1.50 
Membership Cenifirate 

Ideal for Home or Office 

AFCEA Ollirial Medal 
(A.R. 000-70, para. 59e) 

Bronze: $3.00 Silver: $4.00 
Gold: $5.00 

• La pel Button 
For Civilian DreSJ 

Bronze: $1 .SO Sterling: $2.SO 
Gold: $5.00 

(Prices include tax) 

9# Dia. Decalcomania 
Can be tramfcrred to glass or 

any smooth solid surface 
4 for $1.00 

lllu1lrtllio111 ere "ol dr9Wn lo utlU, 

All Insignia may be 
ordered from: 

A FCtA Service Dept. 
1624 Eye Street. NW 
Washington 6. D. C. 

Netional Advertising Repruent•tivu 

William C. Copp 6 Associates 
72 Wart "5th St., New York 36, N. Y. 35 E. W•chr Dr., Chic•90 I, 111. 

MurHy Hm 2-6606 STate 2-5795 

INDEX TO ADVERTISERS 
Ad..,lral Corp. 

Crv.11.,.J._,.. It £•,,... Auoetol-t'I ·-· ············ 71 
.Amm• .. Tel~l>one It T~l..,ropl> Co. 

/If. 11' • .Ar•• A Sea. lror. . ...• . .•..•••••••• •••.•• 
4raold IEnc"'-r!1111 C.. 

F. s. •.t••·• ,fdr>rrwl"•· '"'· .•••........ .••. 55 
Atl•a- Predafo• P...,dae-t• Co, 

.4. B. AIJrid .. ,,.,..,,.,,.. - ··-················ S7 
11.ndb A•lool.ea C.rp., Paell~ Dl•l•l•a 

SA.w Co. ········ ······· -······················ ········· so &r.n .. Ne.w Yo,.. lada•trfee Co,.. . 
,_,,._ ,,,..,.,r.1.,, l1't. ···· ···· ················ 61 

ll•rro .. ti Wf'P. 
c •• ,.,..,,,_ • ...," c.,. .............. . ..... _....... 22 

Cla•IJaam IElec.troaJc,, Dt•t•lon of Twn1 Sol 
Eloetric, h•e. 

B. /II. '•07•1411• Auod.u ... '"'· .... .•.... ...• 48 
Concra•e:• halt an a 

••.••• •••••••.•.•• •.••••••..•.•.•••••...••••.•••..•.•.••.•••...••. 75 
F o"4 hut:rament Co. 

C. JI. BtU/o'4 Co. .•. ...•...•• .•.••. ....... ... ... ..... 9 
G-•t<.ol Elutrlr Co., Lls ht Mllhary Flitt· 
lN>nlc Equip"'""' D"I'•· 

o~ c ... ., 1-. ..... .... ... .... ... ...... .... ....... .. 2e 
Gtitttt'al MUla. MiH'h•ntr•l Ol•lalon 

K"•• ·~1J11e• "4Jt!Wrfl•l"•' '""· ............. ... 53 
Cener..t •••lo Co. 

IC. ~. lllo,.,,,,. Co . ........... .. ............ .. , .•.. ~ • .!l"cl C•W«T 
Cr•phfc SyHema 
D~ • Dor•l<I"'• lrcr. •..•..••.•.••.. ...•••..• 78 

The Rallfr••f•n• C •. 
Hon,.., B . K.- II: Co. ....... •..•...... .•......... 24 

lnalll•le el R•dlo En,intt.r• It.,,,,._,, S,-A-.,_. .4d-•1Uift• ... •.... 73 
lntttnetlo.J:a&J Jt"l•••"r-e Co. 

Ar1td1, rr.-.. loft. Cltap411. LeMb It: ""··· 
liK. ······· ··· ························· •······· ·•··••· •··· ···· ' la1enHUonal Te.lr.f'hone a: T~lec:r-aph c ,orp . 
I. JI. #•u.._ 111~. - ··········· ·-··.. ... ........... ST 

Kato En•lnir:~rin« CA. 

,,,1..w11 A4'N"fl'tW1ts ........ .. .. ... .............. ,_, :o 
wni. . .. Eltttric c. . 

.""""' .41HOCI- •••·•••• .. ····- ·········-····•·· 
J. M. Lofa 5oend l:ntila..-• 

•iu ...... ""-•r.IA• ··················-·- . :-. Cleo" L . ._la C.~ 1-. 
!'-S..01, "-•IUU II: Co., 1_. • ............ -". 1" 

PhUeo Corp., Teel>~ Dhlw•• 
"-" ....... i.,, • • '""'· . .... ........... • :1 

Radio ("'Arpor.tton of A•«-ri<a.. C••••._... 
lf""1 ton• Dl•&a•o.o 

Al f'-1 IA/i- Co., l11c. ••.•.•.••.•....• . .• • ii 
R&dto Corpor.tl•ft ol A•n"lra. °'"'"
El.,..-tronfe. P-reda«-lt 

Al f'..l w/o- Ce., 1'u. ··· ··- ······- ... • 
Radio Eaef•...,,.lne Pr•<l•<U 

R.;~~~~···;«~·~-;.,~·;;·;·ri;; ··c-;;:·· ···· · ··· · ···· ·· 
.. 

o • ....,. •• .- c .. , h•""· ..... ·-··•-...... - lft. c,," s ..... _... Electroale c •. 
Ar•ll- It. # o•ar, 1,..,. ··· ·· ··············-·• •. o: 

Sp.....,. C7roteopo Co. 
Jt.ecA, y.,,.. .. M•llo.ft '4d ................ 

1,.... ···················--······················-·12. z.;. n 
Stewart •WU"'tl~r f'Jec:tronfr• 

Tll• Bult- C•. ............. ........... ........ ~ 
S1ro,,.borw.Carl••n C.. 

C"-WJt L.lt .. ,..rlU '- Co.. 111 •• .•••.•.•• • I• 
y,..,ua ln•lnamt.:als., ln~orp•r•IPd. 

o..,. L. S...1w. l11tr • . ...... ......... .. ........ . ,.- ii 1 

Tf..,e• F'oul..,lle Corp. 
Tllo,,._ • D•utr.I••. IM. ··-···· ······~ . 1: 

To~e.r Coaaln.ctloa C.. 
-'"'•uwlao_n. Bot.tel" 4rl~•••'-•· /Ju. .... • l 

Tri.Ea T•w•r C.rp. 
Cwt "--'••" ;1J.,.,.1IN11w Co. ..... ............ ~ 

Vahed Trantfo,...er Corp. 
s~-rui.-. 1 .. r • •••• ••• •• ... . ••••• _ bd r-·~ 

v...c .. Aaao~l•ttt 
Bot..tl A••.na.J,.. ...... ... ... ......................... .it 

READ SIGNAL 
The primary object ive of the Armed Forces Communications and Electronic: 

Association is to maintain and improve the cooperation between the A.med 
Forces and industry in the design, production, maintenance and operation 
communications, electronics and photographic equipment in times of 
as well as war . 

SIGNAL, the official magazine of the Association, is a continuing conta~f. 
the professions of electronics and communications. Through its . • 
pages and its advertising, StCNAL provides a means of keeping in cl*.~ 
with national and international trends and major developments of pro J 

interest. ~· 
It is a magazine worth readin~. It is a publication worth keepi 

the small sum of 41 cents a month, you can obtain participating me 
in a local chapter and receive 12 issues of SICNAL each year. 

The membership blank below is provided for your conveniencl'. · t .. 
----------------------------·---------------·----·...-~ APPLICATION FOR INDIVIDUAL MEMBERSHIP 

ARMED FORCES COMMUNICATIONS AND ELECTRONICS ASSOCIATIOM 
162'4 Eye Street, N. W. Washington 6, 0. C. 

. "'' ·,. 

------· ------·-·-·----- ·.-..C-..·--··· - - - ---.::--I Last Name l <First N1mt l !Middle Name or lnitiill 
NAME: 

Home Address: --·---·- ·-· ·- ----·- ---
_______ o 

llusi11eo Addreu: ---- ----------- -- ______ o 
Name of Firm or Military lnrt•ll.+lon: _ ___________ ___ _ ___ _ 

Title: _ Type of Worl:: ·---·-

Type of Membership desired: Mill-$5.00 O Student- $2.50 O Llfe-'50·00 0 
I •m • cltlten of the U.S.A. - - - -· 0 
I em• citizen of -·-·--------0 

Enclosed find $_. _ _____ for •nnual dues for AFCEA membership. which r.cl•d11 

subscription to the monthly mo9nine, SIGNAL 

DATE: ··-··-- ··- - - SIGNATURE: _ - - - --



9 - ,1 . ~ul.fli 
TYPE 1652-A RESISTANCE LIMIT BRIDGE 

No B1/1nolng 

~~· 011101 Rsading 
( BuJlf.Jn 

Rs1i1f1nos S11nda1d1 

V Can bs Adapted 
101 Au1011111Jo $011 Jna 

The G-R Limit Bridge can be easily used by anyone. Built-in resistance standards are set to the component's 

specified value. As each unknown is connected to the Bridge, a large easily-read meter indicates component resistance 

directly as a percentage of its specified value ... no further adjustments are necessary and measuring procedure re

duces to simply placing the unknown into the Bridge circuit and reading one meter. Computations are eliminated, 

the possibiUty t:>f error is reduced, and valuable testing time is saved. 

GENERAL RADIO 

The Hart Manufacturing Company of Hartford, Conncctici;: 
producer of "Diamond H" precision relays and switchc.., 
m11intains a continuous check on relay coils with the 
General Radio Resistanc:e Limit Bridae. Two Bridge.< 
are used in their production operations , • , one in the 
coll winding department for initial d-<: resistance meas
urements, il!ld one in the inspcc:tion department for fin~: 
specification checks on the assembled relay. 

Type 1652-A Rtslst111c1 Limit Brid11 $49 ~ 
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l, I l 1,111 ohms. Used 8S a Wheatstone brtdgt . 
I ohm to 1,111,111 ohms with Internal standard· 
1 oh m to 2 megohms with external standard. 
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and • 1 O'lf, scales dearly Indicated with col<" 
coding. 

Accuru r: As a llmlt brldae. •0.5% or better; f~. 
matchina resistances, •0.2'lf,. As a Wheatstone 
bridge with Internal standard, •0.25'lf, above l<' 
ohms, •0.4% below 10 ohms. With external 
standard, •0.2'lf, + accuracy of standard (from 
I ohm to 2 megohms). 

1Counlln1: The bridge ls supplied tor aither relay rack 
ot table mounting. 

Write for complete inlonnation 
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NO GETTING AWAY FROM IT! 
H ere's the Army's answer to a major problem in U. S. defense. 
Hawk, recently-revealed missile, hwits and destroys invading air
craft even at tree-top altitudes! 

Raytheon radars of unique design give Hawk its amazing low-level 
ability in the blind zone of conventional radars. 

This aptly named 16-foot missile is launched from fixed installations 
for the defense of U. S. cities. Highly mobile, Hawk can also travel 
with fast-moving land forces, or be carried by helicopter or plane. 

Raytheon, with more than a decade of pioneering in guided missiles, 
is prime contractor for the complete Hawk weapon system. 

~ E.cellence In Eloct..nk• 

RAYTHEON MANUFACTURING COMPANY, WALTHAM 84, MASS. 
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MIRACLE 

IN 

MINIATURE 

Observation ond control of om· 
phlbious ond alrbome landings. 

Close observation of [et or pi.ton engine 
test performance. 

Surveillance of anembly 
area• ond movements 
of forces. 

Ob1orvof!on of dang« On!' 

where e>:pOJure would invol 
danger to personnel. 

Brand new I RCA "Telemlte" (model JTV-1) a 1-pound 
ultra-miniature televlslon camera, makes possible direct 
observation of sites and events never before aooesslble by TV 

It fits lightly into the hand; it can be carried in a 
pocket; it weighs about a pound; it will go places too 
small for ordinary cameras, too dangerous for man; it 
will observe without being conspicuous; it may be 
mounted on a tripod, fastened to wall or bulkhead, 
hand-held by a pistol grip. Size: 1%" x 2%" x 4~". 

By means of a transistorized circuit and the new RCA 
half-inch Vidicon, the "Telemite" actually surpasses 

standard Vidicon-type industrial TV cameras in sens 
tivity. It produces clear, contrasty pictures with 
scene illumination of 10-foot candles or Jess. 

The "Telemite" operates with up to 200 feet of cabl 
between it and the control monitor, and this distanc 
can be further extended by using a repeater arnplifie1 
This is the first TV camera to employ photoelectri 
sensitivity control, which provides automatic adapt.a 
tion to widely varying scene illumination. 

~ •ADIO 
DEFENSE ELECTRONIC PRODUCTS 

~roli(1)® 
CORPORAJ'IOll of AMERICA 

CAMDEN, N. J. 
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- -- ~- -



NE of many designs that have helped make the name 
ennedy synonimous with advanced radar antenna dcvclop

cnt, this new long ran~e reflector m<.>asure~ 40' from tip 
tip, features sectionalized aluminum construction for ea~c 
transportation and erection, meets militarr specifications 

ir all-weather reliabilit}'. 

~ 
Tndlln& Ant ... nas 
lltad .. Tet-...s 

/)01~11-'[ o-{~'llll. SOLUTIONI lo ltaclar Ant-• 
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T ............. s-tter 



2 

O ne way to get a ticket that con 't be fixed is. to try o high-speed snea k ottock post the line of 'i exos 
Tower" radar sentinels now gua rding o ur shores. 

When on intruder approa ches, his. range, bearing, course and speed ore instantly flashed to the Con
tinental Air Defense Command, along with voice and intercept command signals. This information, 
"multiplexed" by Lenkurl single-sideband ca rrier equipment, rides ashore on a microwave radio beam. 

Lenkurt, a leading specialist in telecommunjcotions, hos worked directly with government agencies 
and with other manufacturers in planning ond providing communica tions circuits for many vital def 
installations. lenkurt equipment, whether "off-the-shelf' or designed especially for the job, offers 
trouble-free reliability so essential to applications involving our notional security. 

Lenkurt maintains facilities keyed to research, development, and precision production of carrier, mic . 
wove, and complete communications systems. Specify lenkurt; and toke advantage of the unique expef.. 
ience·of o company geared to meet the exacting requirements of government and military applications.;. 

Son Cor/01, Calif. • Mexico, D.F. • Vancouver, 8.C. 
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INSTANTANEOUS 

POSITION 

LOCATION 

OF ALL 

FIELD 

ARMY 

UNITS 

DECCA 

NAVIGATION 

SYSTEM 

4 

Bendix-Decca provides the navigation and position location 
required by army ground and aviation units to carry out 
the modern tactical concepts of warfare. Position location 
1s instantaneous. Accuracy to within tens of feet is pro· 
vided at all altitudes (behind hills and obstructions) in all 
weather, and without revealing the presence of friendly 
units. The system is a basis for drone or missile guidance. 
and a key to effective reconnaissance. troop safety and 
air and ground traffic control. 

Bendix-Decca is the low frequency area coverage naviga· 
t ion system, assuring operation beyond line of sight and 
below the curvature of the earth. The system will incorpo· 
ra te a Pictorial Display which visually traces on standard 
army maps the instantaneous location and course of fixed 
wing aircraft. helicopters. ground vehicles, and troops. 
This information can automatically be made available at 
command locations or field headquarters. 

Army personnel are invited to write for the booklet " Pre· 
cise Position Information for a Future Field Army." 
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ballistic missile 

T echnol·ogy and the Air Force 

AM COINC TO SAY a word about 
following: economy in Govern
!; electronics in today's and to
row's military, and the Air Force 
1stic Missile Program. 
!rhaps, uppermost in your minds 
y is economy in Government 
how it affects you. For quite 

.unher of months, the press has 
ta i n e d statements concerning 
e conservative economics in Gov
nent, particularly in the matters 
milita ry spending and procure· 
t. More recently, a number of 
lie speeches by persons in policy 
.ing positions have confirmed that 
~mmental economy has become 
order of the day and of the im
liately foreseeable future. Quite 
iously, those of us who are plan· 
; and executing military develop· 
1t programs are affected. Some 
blems will certainly arise which 

be difficult to solve at the mo
lt. A contracting operation is 
ainly a greater managerial chal
~e than an expanding one. On the 
er hand, 1 see no need for pessi
m. There are certain advantages 
:areful, conservative management. 
urvey conducted to determine the 
1tive success of various classes of 
!nt years from one of our most 
i?us universities came up with the 
hng that the depression borne 
;s of 1931 had the largest aver
' earnings. Intelligent thought can 
~etimes reverse difficult situations 
I tum them to the advantage of 
<se willing to meet the challenge. 
fbe situation regarding develop
nt and procurement for the Armed 
rces would have been somewhat 
ea_sy, even though the recent eco
m1c policies had never occurred. 
is is true because advances in 

science and technology have pro· 
foundly affected military planning 
since World War II. I refer to the 
general use of nuclear and thermo· 
nuclear weapons and to the very 
great increases in the speed of air
craft and missile delivery systems. 
The result has been a retreat from 
the concepts of great masses of air
craft and surface vessels which char· 
acterized World War II. The impnct 
upon those engaged in producing air· 
craft is obvious. 

At first glance. it might appear 
that the market for electronic devices 
might be sharply reduced since the 
number of aircraft required to do a 
given task has been decreasing as 
the performance of weapons in
creased. However. due to the neP.d 
for better navigati~n and control de
vices in high performance aircraft, 
the electronic devices have become 
more sophisticated, partially compen
sating for the reduction in numbers. 
Furthermore, the environment of the 
high performance vehicles is increas
ingly more difficult for air crews; 
therefore, they require more Rnd 
more assitance from electronic, elec
trical and mechanical devices. This 
trend, of course, is carried to an ex
treme in guided missiles where black 
boxes eliminate the pi 1 o t. Conse
quently, in the air-nuclear age, the 
demands upon the electronics indu~· 
try have become greater than ever. 

I believe that at this point it is 
important to emphasize that there is 
now and probably always will be a 
demand for manned aircraft for mili
tary purposes. The performance of 
manned aircraft is increasing at a 
rate which keeps them competitive 
with missiles. The transition to mis· 
siles is just beginning and will con-

/\ Program 

tinue in a slow, orderly manner a~ 
missiles prove their reliability. Con
sequently, organizations interested in 
serving the cause of military elec
tronics must keep one fool firmly 
planted in the technology already es
tablished, but be prepared with the 
other to step into the imaginative 
and challenging missile electronics 
field. 

Although most crysta l balls are 
cloudy at best, it appears that the 
best advice for those interested in 
staying in or entering the military 
electronics field is sound planning 
and diversification. A policy of ex
ploiting present techniques, hut ex
ploring advanced and new funda
mental approaches. seems necessary. 
Sound judgment and good manage
ment are more essential than e\<·er be
fore. The low cost producer of qual· 
ity goods will get plenty of business. 

From the Air Force standpoint. 
more, rather than less, thought must 
he given to weapons systems before 
they are begun. The studies must ht> 
done in an extremely careful and 
competent manner. Systems engineer• 
ing has become increasingly impor
tant. So from industry's standpoint. 
each organization participating in a 
military program must have people 
capable of understanding and match
ing the interface with other partici
pants. Someone must review the en· 
tire result and see that it fit~ togeth
er. The fundamental results of re· 
search groups must be extracted and 
{ed into the systems engineers to 
avoid entry into costly blind alleys. 

The work of the fundamental re· 
search groups themselves, or more 
precisely, their efforts which are sup
ported by military funds, must be 
planned more carefully, with less 
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duplication. I do not wi!'h to imply 
that investigations of a general sci
entific nature should be curtailed, but 
that i;uch work will probably be sup
port~d to a larger degree by organi
zations with a specific charter for 
such work. 

Perhaps some of you might be in
terested in a few of the specific areas 
in electronics which some of my stafi 
believe are particuarly worthy of at
tention for future Air Force appli
cations. I might mention continued 
cm1phasis on solid-state devices, par
ticularly with regard to quality con· 
trol in manufacture and to reliability 
in application. Improved and more 
accurate instrumentation for missile 
Rights, improved packaging for high 
static and vibration environment, and 
light weight electronics associated 
with grros and inertial systems are 
needed also. Further work on data 
extraction devices, and the work of 
those whose purpose is to convert in
formation from analog to digital 
form, would be worth"•hile. Since 
the interest in mouse traps has begun 
to wane, the world would probably 
beat a path to the door of someone 
who built a really outstanding ac
celerometer-most particularly if he 
could do it for a reasonable price. 

Now, I would like to say a little 
about the Air Force Ballistic Missile 
Program. 
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The long· range ballistic missil~ 
program of the United States Air 
Force represents the largest integrat
ed technical development program 
ever attempted by this country. 1t 
involves a simultaneous extension in 
practically every phase of the guided 
missile art. Compared with previous 
developments, it includes hi gher 
thrusts, higher weight· to· structure 
ratios, higher speeds, higher accur
acy and greater versatility in gui
dance and control, higher rates of 
burning of propellants, higher tem
peratures, and greater expansion of 
facilities and industry capability i11 
a short period of time. 

Manat«>ment and 
Ortanisation 

There are two somewhat separable 
aspects of our ballistic missile pro
gram in which the relationship with 
previous projects appears worth men
tioning. One aspect has to do with 
management and organization. The 
other concerns general technical as
pects and testing. 

First, let me di8Cuss organization 
and management. From the begin· 
ning of the accelerated program, it 
wa.s evident that questions of man
agerial, philosophical and organiza
tional approach would need sped al at
tention. Why was this? Well, first, it 
was obvious that the total effort, if 
carried out successfully in a relative
ly short time, would involve a con
siderable fraction of the nation's sci
entific and material resources. Sec
ond, the simultaneous advances re
quired for the present program in 
all aspects of guided missile srstem 
art made clear that large facility, 
hardware, and reliability testing pro
grams would be needed. Third, it 
was obvious that the entire progr~m 
would have to be widepread geo
graphically and would have to in· 
elude contributfons by large number!! 
of organizations. Therefore, the en
tire effort would have to be unusu
ally well organized and highly sup· 
ported on a good management and 
good scientific base. These operations 
could not be left to trial and error 
and hit-or-miss experimentation. 

Top military and technical people 
have joined to create and maintain 
a research and development plan, a 
production plan and an operational 
plan with the least doubts as to the 
fundamental soundness and proper 
timing for each step. Of course, any 
program comprising a vast number 
of interrelated steps cannot be pre
cisely laid out ahead of time. More
over, some steps must depend upon 
progress or data obtained in earlier 

ones. But the objective has been t 

plan a program that will have a mi 
imum chance of binging upon an 
greatly speculative technical · · 
and, equally important, upon 
questionable evaluation as lo 
ability to perform the df!\'dop 
and production as required. or t 
train the people and estahlisli 
operational bll!leS on time. 

A web of communications ha! 
set up, converging into one 
source competent to evaluate t.bt · 
formation and to provide ptojl'r 
rection to all the team memhm. [1 
the initial relationship between :n' 
tary requirements and the perlo · 
ance specifications requirt.S fr!!U 
reviews, and modifications to at 
an earlier result always have to 
weighed against a competithe 
od gaining a later but superior r~ 
Planning, monitoring and optim 
assignment of facilities is a mzjor 
effort for the central managemCT1t or
ganization. Morevover, in vie11· of thr 
plan to parallel the research and &. 
velopment with production planni~~ 
and complete operational iinpltl!lCl
tation, a large amount of the cen111! 

management's internal activiti~ bur 
to do with interactions amoag tht 
technical, operational and prorurt
ment aspects. 

Tec-hnical A..pedl 

Now leaving management, kt rx 
say a few words about the ~}mical 
aspects of our program-fint. 1Ctt!i 
regard to previous Air Force iki·tl
opment programs. Roughly ~.ik· 
ing, the counterpart, in the se~ ~r 
a previous technical step, c.411 gt'll· 
erally be found spread over thf tr.· 
tire guided missile, aircraft and rll'I'· 
tronics art. Thus, a ground rad.u 
that had nothing to do with gui~td 
missiles in the patol has fumi~lwll a 
basis for an extension for soIDC i•f 
the ICBM system. Something ~imi!Jr 
can be said with regard to tht' p ound 
computers. Some of the rechniq~ 
and components came out of airrnft. 
others out of short. range baUi~ic 
missiles, and still others from ;~r
face-to-ai r and even air-to-air m1'" 

siles. 
In making the major techniral dr 

cisions, a notable effort ~·a:; madt t~ 
bring in the experience of all ul iht 

leaders of the guided missile and 1;

sociated art. As an example, for tbt 
testing plan, experts from earlier pr-1-
grams either joined the p~n~ Hit 

or were brought into the ke1• d1«"u;
sions. Some believed that the ~ 
way to move rapidly ~ to anal.Ill' 
every test completed and to u.ct ill 
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·esults to make improvements be
attempting a next test. Others 

ed that without a set of tests that 
.d provide statistical and con· 
ing evidence of faults, no solid 
ress could be made. Many had 
rienced their worst problems in 
past when they tried to repro-

results and wanted special em· 
is on catering to the fabrication 
assembly problems from the out· 
Others felt substantial redesign 

d be tolerated. Judgment as to 
nical risk in skipping steps to 

time varied, of course, but we 
the assistance of most of the ex· 
s and the facts of the past. All 
.h~e past experiences naturally 
to be interpreted in the light of 
own specific problems. We final· 
ecided on a test philosophy which 
,fully considered the transition 
>roduction and the attainment of 
1bility. 
. single or a few shots of a mis-

built breadboard fashion by its 
!ntors in a c 1ose1 y supervised 
le\ shop, may be a satisfactory 
roach to illustrate a principle. 
Never, in our guided missile de
lpment, the step being taken from 
technical standpoint is essentially 
ond question as to its scientific 
is. The key problem is to so or· 
1ue the program as to assure the 
~ient working out of all of the en· 
eering details (some by theory and 
oe by experiment), the attainment 
reliability through a great deal of 
fog, and an industrial capability to 
•roduce the results in the quanti· 
1 required for a militar}' force. 
llierefore, we have held upper
st in our planning that produc
n and operational capability Are 
' real end goals of the develop· 
nt. 

Rellabilily 

~ow a word about reliability. In 
~ past, reliability considerations 
ve not been in the foreground 
~n enough. Clearly, a complete 
1ded _missile system cannot be very 
!~ul in a national emergency if it 
likely to fail in some important re
ect more than a small fraction of 
! ~ime. But the complete system 
nsis~ of many major subsystems, 
dud10g of course much more than 
e Aying vehicle itself. Suppose we 
k for a modest 50 per cent chance 
at the complete system trial will 
-c_ur without a malfunction of some 
&Jot subsystem such as the power 
.ah~ the structure, the guidance sub
stei:i or the ground equipment. 
or snnplicity, suppose there are five 
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or six of these main subsystem ele· 
ments. Then, to have a 50 per cent 
chance for a completely successful 
Right, each of these subsystems must 
be counted on for roughly a 90 i;er 
cent chance of operating perfectly. 
But each of these subsystems itself 
consists of hundreds of critical com· 
ponents, which must then have an 
average reliability during Right ira 
the 99.9 per cent region, with a fail
ure of only one in a thousand. Even 
if each of these components is labora· 
tory tested, improved and retested 
innumerable times, this must be fol
lowed by systems testing to determine 
the interactions of one component on 
another when working together. And 
then, finally. a Right test will expose 
the possible reduced reUability owing 
to the environment and unknowns in 
the actual Hight that no prior simu· 
lation or analysis can dependably 
reveal. 

Typically, flights of guided qiissiles 
are measured in minutes. A Hight 
test program, especially in its earlier 
stages, reveals only fragments of data 
for various parts of the complete tra
jectory. Hundreds of Bights may be 
needed to accumulate a single hour of 
operating experience. lt is apparent 
that the attainment and the proof of 
reliability cannot rely alone on flight 
test, because of the enormous ex
pense and the relatively small amount 
of data obtained. Wherever possible, 
all subsystems must be brought to a 
high reliability by testing on the 
ground. 

This does not mean that the first 
flight test should be delayed until 
testing on the ground bas caused all 
elements to reach a stage of reli
ability where nothing remains but the 
final interactions in the operating en· 
vironment. Flight testing in its initial 
stages obviously is carried out, not for 
the purpose of exhibitions, but to 
uncover interaction and fUght en· 
vironmental problems as early as pos
sible, even with the virtual certainty 
that the first flight tests will be handi· 
capped by unreliability of compo
nents. Thus, the final "ground" de
velopment of all subsystems and com· 
ponents for the goal of a successful 
operational flight depends partially 
on the results of earlier imperfect 
flights. Complete systems tests, in· 
eluding missile launchings, constitute 
the only way ultimately to completely 
confirm the soundness of the system 
design. 

Apother factor in achievh1g re
liability is hardware requirements. 
Programs of the past have gener
a lly lacked sufficient hardware to 
make posaible any satisfactory ap· 

proach toward reliability testing. 
Planning the amount of hardware 
for each stage of the program, from 
the begining of component develop
ment and reliability check-out 
through to final systems testing and 
initial operational capability fo r mil
itary use, is a major factor in set
ting up a good missile development 
program. We think we have this in 
hand. 

Another vital ingredient is facili
ties. There is probably no character
istic of major weapon systems pro
grams that has so often in the past 
been the determining factor in the 
speed and efficiency of development 
than the facilities program. The ten· 
dency all too often is to fail to in· 
elude the needed facilities, or to un· 
derestimate the lead time required 
and the technical difficulties of such 
facilities programs. Major facilities 
acquisition also involves difficult ar
rangement-making problems between 
various government agencies and be
tween such agencies and industrial 
contractors. Recognition of the size. 
scope, and complexity of facilities 
problems is a prime requirement for 
the successful execution of a major 
weapon systems program. 

Summarisation 
In summary, I wish to emphasize 

the key elements of thought con· 
tained in my previous statements. 
These concern the general orienta
tion of policy and planning which 
I recommend to firms or groups in· 
terested in contributing to that por
tion of national defense connected 
with modern weapons such as bal
listic missiles and supersonic aircraft. 
These contribute to careful planning 
with emphasis upon over-all weapon 
systems rather than upon specialized 
functions of the "ivory tower" type. 
The elements themselves are: care
fully directed fundamental research ; 
teamwork as expressed by ability to 
see over boundaries and comprehend 
problems in other areas such as aero· 
dynamics, propulsion, etc.; sou 11 d 
management and economics, plus 
imagination. 

A small but well informed anfl 
highly imaginative planning group 
in each case can assist in "crystal 
ball gazing" to tie together such 
seemingly diverse elements as eco· 
nomic, over-all military policy, tac· 
tical usage, training, production and 
maximum use of the most advanced 
technology the state of the art al
lows. I also hope that my few obser· 
vations on the ballistic missile pro· 
gram have been informative. 
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Progress, 1907 style, was built into our · 
product here at Teletype-the first ma 
tical telegraph printer. 

Today, Teletype equipment-handh 
text and punched tape-is sparking pre 
military communications all over the g 
working dependably in the toughest 
and roughest conditions imaginable. 

Take the Model 28 Printer, for inst: 
high speed operation-100 words per r 
helps keep military information f 
smoothly. Yet it requires little mainte 
the lubrication interval at 100 wpm 
hours of operation. The reliable servio 
Model 28 Printer is only one example 
Teletype aids our nation's military fo1 
peace as in war. 

If you would like a copy of our info 
booklet, "The ABC's Qf Teletype Equi1 
write to Teletype Corporation, Dept. SI 
Fullerton A venue, Chicago 39, Illinois. 
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8R££ YEM\S ACO, TKE National 
:au of Standard& ( N~S) opened 
w multi-million dollar radio re· 
:h center jn Boulder, Colorado, 
door to the University of Colo· 

•. Located at the foot of the 
ries, this western laboratory is in 
mcongested area ideal for radio 
1agation experiments. Here the 
ate allows year-round field work, 
the varied terrain makes it possi· 
to study the effects of many dif. 
nt land formations on the propa
on of radio waves. 

primary impetwi for establish
the new laboratory was the 

.ving need for accurate informa
on the characteristic:! of radio 

es over a wide range of frequen· 
and under many diven1e condi

s. The remarkable technological 
elopments of recent years have 
stly expanded the frequency spec· 
n available for communications, 
that equipments now function at 
1uencies up to 100,000 megacycles. 
the same time, the available radio 
ce has been increasingly utilized 
commerce, industry, science and 
Armed Services. Radio propaga· 

n data has thus become of vital 
!JOT1ance in such fields as global 
ation, all-weather shipping and 
rbor control, frequency allocations 
i world-wide communications. 
fhe NBS radio research center at 
ulder consjsts of two laboratories 
the Central Radio Propagation 
horatory (CRPL) and the Radio 
1ndards Laboratory (which pro
les standards for electric quantities 
radio and microwave frequencies ) . 
CRPL originated in the lnterservice 
dio Propagation Laboratory, which 
? Combined Chiefs of Staff ( U. S. 
med forces) established at NBS 
the spring of 1942. During World 
ar ll, this Laboratory provided the 
·med Services with valuable infor. 
Jtion on radio propagation condi
lhs. Now CRPL bas primary re
Oll!ibility within the nation for col
:ting, analyzing and disseminating 
1~ and information on radio propa· 
·~ion. To carry out this responsi· 
hty, the laboratory at Boulder con
lcts research on the fundamental 
lture of radio waves, the basic 
eories of radio-wave propagation 
id the characteristics of radio ener· 
; under widely varying conditions. 
operates a network of field stations 

·om the arctic to the tropics, and 
1changea data with other radio re
~arch laboratories throughout the 
orld. Within the Central Radio 
.r?pagation Laboratory are two di
l81ons-Radio Propagation Physics 
nd Radio Propagation Engineering. 
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laboratory 

by Dr. Frederick H. Brown, Director, Boulder Labs. 

The Radio Propagation Physics 
program involves studies of radio. 
wave propagation over long distances 
via the ionized regions of the earth's 
outer atmosphere, which are known 
collectively as the ionosphere. The 
program includes: (l) basic research 
on upper atmosphere physics, on the 
formation and disturbances of the 
ionosphere and on the interaction of 
radio waves with the ionization; (2) 
study of the characteristics of spe
cific propagation mechanisms such 
as ionospheric reflection, ionospheric 
scattering and guided mode propaga· 
tion, and (31 regular service as in 
the prediction of long-term changes 
in useful frequencies for communi
cation, in the warning of short-term 
disturbances to communication and 
in the collection and distribution of 
ionospheric and solar data on a na
tional and international basis. 

One phenomenon of the upper at
mosphere being studied in the radio 
physics division is airglow, a faint 
illumination normally not visible to 
the naked eye but always present at 
a height of about 60 miles. It is 
caused by radiation from atoms and 

molecules excited by solar energy. 
To measure airglow, the Bureau 

developed a telescopic photometer 
which has improved spectral resolu
tion and gives a more rapid sky cov· 
erage than was hitherto available. It 
is arranged to scan the sky repeated
ly and automatically and to record 
the observed intensity within narrow 
spectral bands. filters exclude back· 
ground radiation from space and al
low only the airglow colors to be 
recorded- red and green emitted by 
oxygen atoms, yellow emitted by 
sodium atoms and infra-red emitted 
by OH radicals. The incoming radia
tion is translated into an electric 
current by a photoelectric cell. The 
current is amplified and then re
corded through an inked pen attached 
to a recording galvanometer. Analy· 
sis of the records has been accelerated 
by the use of punched-card and elec
tronic-computer techniques. 

By correlating airglow data gath· 
ered from a network of field stations 
with other kinds of upper atmosphere 
studies, CRPL hopes to gain more 
definite information about the com· 
position, temperature and behavior 
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of the ionosphere. Some of the other 
studies include theoretical investiga
tions and instrumental observations 
of the complex motions which the 
ionosphere undergoes as a result of 
solar heating and lunar and solar 
gravitational tidal forces. 

At many radio sounding stations 
throughout the world, detailed obser
vations of the ionosphere are made 
with specially designed instruments. 
At the present time, 22 of these sta· 
tions are being operated either by 
the Boulder Laboratories or by other 
Federal agencies, foreign govern
ments and universities working in 
cooperation with the Boulder Labora· 
tories. Several of these stations have 
been estahlished to participate in the 
International Geophysical Year. 

Much information is befog gath
ered on the height and density of the 
layers of the ionosphere through 
vertical incidence methods. With an 
ionosonde, radio pulses of various 
frequencies are beamed at the ionized 
layers and the time interval between 
the emitted signal and its echo is 
measured. 

Predictions of maximum usable 
frequency are usually based on iono· 
sonde data. However, it bas been 
discovered that communication often 
takes place at frequencies somewhat 
higher than indicated by existing 
theory based on vertical incidence 
studies. This type of communica
tion apparently occurs when some of 
the higher frequency radio waves 
strike the ionosphere and reflect 
obliquely over long distances. So, 
oblique incidence is now being stud
ied in relation to the vertical inci
dence. 

In the Arctic, the Boulder Labora
tories are investigating the intensity 
of radio waves propagated via the 
ionosphere in the region near the 
visual auroral zone, where radio 
waves tend to be absorbed instead of 
reflected. Information on this phe
nomenon is essential if reliable radio 
communication paths are to be main
tained from points in the United 
States to Europe and Asia. 

lono• pheric Scattering 
By means of a very long antenna 

suspended across a nearby canyon, 
NBS scientists are transmitting low 
frequency signals directly upward to 
the ionosphere and studying the dif. 
ferent modes of reflection present 
uniquely at low frequencies. 

Since 1951, the Bureau has pio
neered in the study and use of a 
mechanism of radio propagation via 
the ionosphere called "regular iono
spheric scattering." Ry this mecha-
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nism, radio energy is scattered when 
it strikes irregularities in the iono· 
sphere. These signals are remarkably 
dependable, actually tending to be en
hanced at times when ionospheric 
disturbances completely disrupt regu. 
lar radio communications. 

The study of ionospheric scatter
ing requires specialized receiving 
equipment, a powerful transmitter 
and large antennas. Experimental in· 
stallations have been set up over 
paths within the United States and in 
Alaska, between Newfoundland and 
the Azores, and elsewhere in the 
Northern Hemisphere. From experi
ments conducted at these locations, 
NBS has found that scatter effects 
vary with latitude. For instance, the 
median power transmitted over a 
standard path in arctic and sub-arctic 
latitudes is about ten times stronger 
than that propagated over a similar 
path at temperate latitudes. The sig· 
nal also varies with time of day and 
year. 

The Boulder Laboratories now 
is extending its research program to 
study ionospheric scatter in a geo
graphical area where the mid-point 
of the path will be nearly at the geo· 
magnetic equator. As part of this 
research, seven stations have been set 
up in South America in conjunction 
with the International Geophysical 
Year program. 

Research in this field is expected 
to provide information on heights at 
which scattering occurs, dependence 
of signal-strength on the transmission 
frequency and the scattering angle, 
relative contributions to the scatter 
signal from meteoric ionization and 
atmospheric ionization due to solar 
radiation, and effect of the earth's 
magnetic field on scattering. 

Investigation of ionospheric scat
ter has led to an increased emphasis 
on antenna research which has now 
become an important part of the NBS 
program. The work on very-high· 
gain antennas has become particular
ly important in connection with 
ionospheric scatter communication. 

A challenging study is also being 
made of Sporadic-£. Sporadic-E re
flections are apparently the result of 
electron or ion clouds in the E layer 
of the ionosphere. These clouds a re 
of varying sizes and drift through 
space so that the phenomenon seems 
to come and go. In certain latitudes, 
it seems to be related to scattering 
and in others its seems to result from 
a combination of factors including 
reflection. Sporadic-E is responsihle, 
for instance, for low-hand television 
signals being spo radically transmitted 
over amazingly long distances. In 

particular, scientists wish to lmoY 
the frequency dependence, the ~ 
ciation of vertical-incidence Sporadk
E with that seen on the oblique i.o· 
cidence paths, and the association of 
Sporadic-£ with regular ionO!!pheric 
scatter. 

In the field of radio astronomr. 
much is learned about the earth\ 
ionosphere by observing how it af
fects radio-star energy which passes 
through it. Also, by studying radio 
emissions from the planet Jupiter. 
information is gathered oo th~ 
planet's ionosphere which by com
parison can lead to a more pra-i~ 
knowledge about the earth's ionize.i 
upper atmosphere. 

Action of solar· and cosmic-radio 
waves is observed daily ~;th radio 
telescopes, and from an analv5is of 
automatically recorded data' com~ 
information of benefit to the radio 
prediction services as well as to th!: 
basic study of the sun. 

Also under study are the lremt'n· 
dously long paths traced by 11•hi&· 
lers - radio energy that originatr-; 
from lightning discharges penetrate; 
the lower ionized layers and follow; 
the earth's magnetic lines of for-re al 

heights up to 25,000 miles to arri\t 
in the opposite hemisphere, 

When better understood. whistler'!' 
may provide means of -gatbe-rin~ 
some kinds of information on spact 
nearly 100 times farther away from 
earth than the ICY satellite will tnn· 
el. l t is conceivable that tlu! 1clais1kr 
path may some day be u.sed /or di
rect commu11ication between tir·n 
points in opposite lu!m i3phereJ. 

Prediction Sf'!l"f)We. 

During the years since it wai; e;. 
tablished, the NBS service of issui~ 
radio propagation predictions thrtt 
months in advance has proved inuJ. 
uable to radio equipment manufac
turers and to communication ageu
cies for frequency allocation and tf. 
ficient frequency usage. 

Of great benefits also have been 
the short-term forecasts of p<mihle 
disturbances in the ionosphere 11·birb 
might affect communication. To gath
er this information, the Bureau <»
operates closely with solar ob~rva
tories throughout the world. 

The Radio Propagation En~iDt"eI· 
ing Laboratory is largely conet'mai 
with studying the characteristi~ of 
radio waves propagated throul!h thr 
troposphere and with the meteor11· 
logical and other conditions that af. 
feel such propagation. It also roD· 
ducts applied research on radio-·nvi-

(Condnued on po~t 12i 
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Detailed information and technical data on the 
tropospheric scatter radio equipment for four major 
projects has recently been published by REL 

Entitled Top 11aHte in trope scatter, this manual 
describes the radio apparatus developed and 
manufactured by REL for the first major project. 
Polevault; for the largest. White Alice; for 
AN/FRC-39; and for the Texas Towers. 
AN/FRC-S6. 

If you have a specialized interest in this field . a free 
copy is yours for the asking from REL. world leader 
in tropo scatter equipment. 

Creativt caretrs at REL await a (tw exctptloHal eHg#HttTS. 
Address rtsuH1es 10 ]a1Hts W. Ktlly, PersoHHtl Director. 

Google 
11 



propagation as it affects the design 
of radio systems, and places much 
emphasis on propagation character
istics that limit radio's effective dis
tance range, the rate of radio trans
mission of intelligence, and accur
acy of direction-finding and naviga. 
tion systems. Recent research has 
shown that VHF and UHF signals 
often travel beyond the line-of-sight 
radio horizon. This is due to a phe· 
nomenon known as a tropospheric 
forward scatter. Theories now being 
developed indicate that, in this style 
of scatter, the radio energy is reflected 
over long distances by small irrego. 
larities in the atmosphere caused by 
turbulence. 

Detailed studies are under way on 
long-distance tropospheric propaga
tion and ultra-high-frequency com
munication to leam how they are af
fected by weather, terrain, antenna 
gain, space and frequency diversity, 
signal fading and the variation of 
polarization and phase due to propa
gation conditions. Jn addition, ex
perimental studies of variations in 
propagation velocity over the line-of. 
sight transmission paths use tech
niques developed to measure these 
variations at 1,000 to 10,000 Mc with 
an accuracy, during five-minute sam. 
piing periods, of a few parts per bil· 
lion. 

Aamo•pheric Turbulence 
Since atmospheric turhulence is 

associated with meteorological condi
tions, radio measurements were made 
over ten-mile lengths of atmosphere 
under various conditions of cloud 
formation , barometric pressure, air 
temperature, relative humidity, wind 
velocity and solar radiations. From 
an analysis of the data, information 
can be derived about the physical na
ture of atmospheric turbulence that 
is valuable to designers of direction
finding equipment. Results of these 
studies have led to an estimated im
mediate saving of approximately 
850,000,000 to the United States Gov
ernment in application to radio sys· 
terns. 

lo another approach to the prob
lem of atmospheric turbulence, de· 
tailed measurements have been made 
of variations in velocity of radio 
waves propagated through very small 
samples of the atmosphere - over 
patl&J no lcnger than an inch. 

Both military and commercial 
users of radio need predjctions of the 
external noise level arising from man· 
made, atmospheric and galactic radio 
noise. They also need to know the 
character of the noise to evaluate its 
effect on any given system. An at· 
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mospheric radio noise recorder, de
veloped by the Bureau and accepted 
internationally for use in a world
wide measurement program, provides 
continuous recordings of the average 
noise power received on a standard 
antenna at eight discrete frequencies 
in a range from 15 kc per second to 
20 Mc per second. Some of these re
corders have been modified to record 
al.so the average noise voltage and 
the average of the logarithm of the 
noise voltage. 1t has been shown that 
these three statistical characteristics 
of the noise provide a reasonably 
comprehensive picture of the physi
cal nature of its amplitude distribu
tion. 

Theoretical lnt1e1tigation 

Several theoretical investigations 
are being carried out on very low 
frequency propagation. To interpret 
electromagnetic radiation from light
ning discharges and other high in
tensity transient sources, for instance, 
calculations have been made that in
dicate that the waveform of the radi. 
ation field is modified hy diffraction 
and )oSJ! in the finitely conducting 
ground. Also investigated has been 
the theory of the propagation of very 
low frequencies over moderate and 
great distances via the ionosphere. 

Aiming at more reliable world
wide communication, the Bureau is 
seeking to improve the efficiency of 
very-low-frequency ( VLF l communi
cations circuits from 10 to 15 kc. 
Since antennas for radiating VLF en
ergy are usually very large and in
efficient, a basic study of design limi
tations of such antennas is now in 
progress. 

Use of flush -mounted antennas is 
now common in jet aircraft and guid
ed missiles. An anaysis has been 
made, therefore, of the effect of cov· 
ering the slot with a layer of fabric 
or other dielectric. In the case of the 
slotted cylinder antenna, this dielec
tric coating can improve the omni-di· 
rectional characteristics which are 
desirable for beacon applications. 

To make optimum use of the radio 
spectrum, it is necessary to have not 
only informatjon on noise and inter. 
ference charactertjstics but also on 
those characteristics of the carrier 
wave that can be modulated to trans
mit a message, and on characteristics 
of systems that modulate or demodu
late carrier waves. 

The Bureau has designed and con· 
structed equipment to measure car· 
rier characteristics under a wide var. 
iety of conditions. Initial tests are 
now being made on HF ionospheric 
fading !Ind forward scatter tropos-

pheric fadfog carriers. Resuh!' 
these and other investigations will 
used by Bureau engineers lo inct 
the accuracy of predicting radio ~ 
terns performance under numeit01.1• 
typically encountered conditiom. 

For several years now, the Bu 
has been investigating precision
igatioo systems that use low r 
frequencies. Long-range sky ware 
flection of signals from expen·menlll• 
navigation-type transmitters w 
transmitted from eastern t:n· 
States to Central and South 
The signals were found to have a T 

high phase stability, indicating 
feasibility of a navigation s~-~ 
utilizing long-range skywaves. 

The Bureau has beeo inv~a · 
special theories pertinent to the phi! 
computation of the low fTequenq: 
ground waves and appJ);ng the 
suits to radio navigation systems op
erating in the range 10 kc to 1 Mc: 
for earth conductivities ranging from. 
zero to infinity. The vertical-la~ ef
fect on the refractivity of the earth' 
atmosphere has also been evaluattd 
for various meteorologicaJ conditiocs 
and for the altitudinal effect of the 
above-ground receiver. Although thi1-
work is applied djrectly to na\•iptio11 
systems, it is primarily basic re-
search in radio propagation. 

Although the phase and amplitude 
of ground waves over complex propa
gation paths cannot be treated dJeo.. 
rectically, instrumentation for the ex· 
act measurement of these quantitit"S 
over any propagation path up to ap
proximately 100 miles has been de
veloped. This involved a measurira 
system with advance-type cireuiU 
and automation of all data recordin~. 
Such a measurement system is ess<"n· 
tial in confirming new propagation 
theory. It is specifically useful in 
practical· system calibration and in 
exploration of complex propagation 
paths. 

To evaluate the effects that bills. 
trees, mountains, etc., l1ave on re
ceived field strengths at television 
frequencies, the Bureau is conductin,! 
a field-measurement program to ck
termine the v11riahility of the fields 
received and to establish the numhfr 
of measurements that need to hr 
made, both in the service area and in 
the fringe area of a television station. 
Results are being incorporated in a 
proposed method for estimating ¥•h11 
the service area of each televi~ion 
broadcast station will be. 

During the past several yeal'$. a 
large quantity of tropospheric propa· 
gation data has been obtainf'd in 
the frequencr range of approxirnat~ 
50 through 1,000 Mc, but onl~ a 
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amount oi data exis\s at higher 
encies. Consequently , the Bu. 
is now designing a complete 

• .field strength recording system 
:>erate in the 9 to 10 kmc fre
cy band. It will be used to study 
1spheric radio propagation me. 
isms both within and beyond 
·adio horizon. 
so being studied are the modu
n capabilities of long-distance 
ard scatter transmissions with 
ly directional beam antennas. 
!Cently, the Bureau evaluated the 
•agation conditions which deter
! the coverage of the Tacan sys. 
of air navig ation and made rec· 
lendations for use in the common 
!m of air navigation. Results 
,. expected service under a large 
ety of conditions of channel and 
1cent interference. 
hese studies also provide a basis 
determining the number of chan-

required for nation-wide Tacan 
·ice, an impo rtant consideration in 
?rmining th e feasib ility of using 
·an in the common system. 
'or many years, the Bureau has 
ducted both basic and applied re
rch into the uses and limitations of 
io propagation techniques in dis
ce measuring and direction find· 
systems. To date, this work has 

:n largely concerned with measure
nts required in commercial navi
ion. Recently, however, new ap
::ations, such as missile "naviga
n" or gu idance, have arisen re
iring a much more precise evalua
n of the ·basic physical problems 
•olved. More refined instruments 
d techniques are expected to shed 
w light on these problems. 
During the International Geophysi· 
I Year, which began July l, CRPL 
II extend its program of research 
d will set up many more field in-
1Uations on a global basis. The 
1ulder Laboratories will be the U. 
Center fo r IGY research on the 

nosphere, airglow and noise levels. 
:re will be located one of the three 
>rid.data centers for collecting and 
1alyzing data on the ionosphere. At 
~rt Belvoir, Va., there is an IGY 
orld Warning Center which will 
ert observers around the world for 
:pected increases in geophysical dis
irbances so that observations can be 
1tensified. 
Results of the IGY work, when cor
:lated with the everyday projects at 
ie Boulder Laboratories, are expect
l lo yield a wealth of information 
r direct benefit to both the basic 
:ientific and the engineering prob
~ms of radio propagation. 
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In our modern 3~0,000 sq. ft. 
plant we Cln produce min iature 
assemblies as well as lar~e con
sole requirements on a p roduc
tion-line basis. Our supporting 
engineers enable us to do the com
plete job from design through fi n
ished product. 

l et Daystrom Inst rument assist 
you in meeting your electronic 
product needs. O ne o( our sales 
engineers is ready to discuss our 
qualifications with you. Write us, 
and he will call at your conven· 
ience. 
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CRYSTAL FILTERS 

by Malcolm M, Hubbard President, Hycon Easte11, lac. 

Recendy, Hycon Ea.stem revealed design details and characteristics of a high frequency crystal lilte 
which will be covered in detail in the following artide. This revolutionary electronic device will enabl 
designers of high frequency radio systems to put more radio transmitters on the air within the availabL 
frequency $pectrum, in addition to a myriad of uses as yet unforeseen. 

RADIO RECEI VERS OPERATE on the 
principle of selecting from a wide 
range of available energy some spe
cific hit of energy containing desired 
information. To accomplish this feat, 
designers of radio communication 
systems use a scheme of filtering. 
For years, filters have been used to 
cut out, o r do away with, unwanted 
radio energy so that desired energy 
can h e used effectively. This is why 
home radios and television receivers 
have several filters built into them. 
Military radios, in general, have even 
more filters. 

Therefore, a filter may he defined 
as an electronic network of compo
nents which will allow only certain 
signals lo pass through it. 'Most fil
ten~ are individually designed foi the 
specific job they have to do. H ow
ever, there are certain places in ra· 
dio, radar and television circuits 
where the same type of filter often 
turns out to he necessary. This is 
whr man ufacturers of radio and elec
tro~ic devices have standarized cer
tain fill er types. lip to now. most o f 
the<e !'landard filter!' have been made 
of coils and condensers. 

!\atu re has arran~ed things in such 
a way that it is easier to tu rn a sharp 
corner when there is le!'s resistance 
to turning. In the <'ase o f filters. 
!'harp corners are the de• ired end 
prorlud. Abrupt C'hanf(<'I' in re;:p•»nl't' 
to si~nal!:i 11( difTt!rent fre11uende!' i~ 
what desiµ;ners Irv tu achieve in a 
filter. The h·ss res.i;;;tan<'e an E>lemcnt 
has. the ea ... ier it is tu h ri111t ahnut 
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abrupt changes in response. Quartz, 
which is an extremely stable crystal 
substance, has the fortunate charac· 
teristic of possessing very little resis
tance to vibration at certain discrete 
frequencies. The frequency at which 
any particular piece of quartz crystal 
will vibrate without much resistance 
is dependent upon the dimensions of 
the crystal and mounting techniques. 
In general, a given piece o{ quartz 
cr ystal will vibrate easily at one spe
cific frequency. but will not tend to 
vibrate al all at any other frequency. 
This fact is the key to filters made 
of quartz crystals. 

Crystal filters do the same basic 
job as long- standing conventional 
filters, but they do the job much bet
ter, especially at high frequencies. 
In addition, crystal filters make pos
sible the design of new types of 
equipment never before possible. 

Single sideband radio equipment 
make:> particularly good use of crys
tal filters. In single sideband trans
mission, effect ivelv. half of each radio 
s ignal is filtered ~ut at the transmit
ter and then later reinserted at the 
receiver b)' e lectronic means. The 
very nature of a s in1de sideband sys
tem makes a good filter the heart of 
the sv~tem. 

Cr\·stal filters are desirable for 
high . frequencJ s ingle sideband sys
lt>111s h(•t ause a crvstal filt er has an 
inhercnll~ sharper. rejection ability 
than other l\'pe!' o f filters. Use of 
r rw tal filtl'r,; in a radio rec·ei\'er. e;:
pe"c·ialh al fr l·que1wie.- ahon• conven-

ticmal home radio bands, make; ~ 
sible the design of a simpler rJdi1 
set than is feasible with conventiooa 
filters made of coils and condrniof11 

For any communication or na'i 
gation system where jt i:s n~;ar: 
or desirable to lransrrut and Tt"l'1'i1° 

a narrow band of information. th 
j ob can be done better using a rr•s 
tal filter than any other type of 1.,·,m 
mercially available filter. Jn 111sn) 
instances the use of such a filter rep 
resents the only way to do a ~i1 t'f 
job using standard. commmialh 
available parts. 

There are. in general, three l~pe 
of f i I te r s commerciallv availahlr 
These are: ( l) LC Filte~; 121 ~1e
chanical Filters and now l~I Cn:-l~· 
Filters. . 

LC filters are networks made Uf• 

of coils and condensers; the~ reJ'll'' 
~ent the most conventional appr"J1·h 
to making filt ers which electronir:- dc<
s igners have used in the pa~!. \It-. 
chanical filters make use of Yihrnl· 
ing metal s tructures t o filter 1)UI un· 
desirable s ignals which ha1·e f.t,.n 
transformed to vibrations. Tht> nP~ 
est and best tn.1e of filter. the m;t.11 
filter, makes u~e of networh tif tirt' 
ri ua rtz crystals. 

High frequency quartz rr1~11l tit 
ters are smaller. more reliablr. dn :i 
helter job o f filtering and arr ; h11· 
pier lhan th eir countNpart~ madt· ,,I 
coil and condensers or mn:h3ni .. 11 

structu res. 

I f:on1in1ml i>n f J<J/( 16) 
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Nl9ht mobility o nd combot power oro provided for both mon ond tonks by infrorod dovlcea dovolopod by EllOl. 

ENGINEER RESEARCH AND DEVELOPMENT LABORATORIES 
AT FORT BELVOIR FURTHER SCIENCE OF MOBILITY 

\lobility is a byword at the Engineer Research and 
Development Laborntories, the principal military 
R & D center of the Corps of Engineers, U. S. Army. 
Work in seventeen fields of endeavor is aimed at fur
thering the mobility of our forces, and impeding the 
movement of the enemy. These fields are: bridging 
and stream crossing, cover nnd concealment, con
struction and maintenance equipment, infrared, liquid 
fuels distribution, mapping and geodesy, materials, 
mine warfare and demolitions, buildings, processing 
and packaging, water supply and sanitation, special 
weapons and general engineering. 

About 1,500 civilians, 50 officers and 200 enlisted 
men work at the Laboratories. An 800-acre proving 
ground provides facilities for testing earthmoving, 
firefighting and illumination eqwpment, obstacles and 
demolitions, and mine warfare items. Environmental 
testing under arctic, desert, and tropical conditions is 
accomplished by detachments of Fort Churchill, Can-

ada; Yuma, Arizona; and in Panama, respectively. 
Facilities in Greenland are employed for operational 
testing of construction and navigation equipment for 
ice cap requirements. At Prince, West Virginia, there 
are facilities for bridge testing. A branch at Wright
Patterson Field, Ohio, coordinates ERDL and Air 
Force aerial photographic activities. 

Typical of ERDL's work are target location systems 
and equipment being created by its Topographic 
Engineering Department-where means of accurately 
locating the enemy by use of drones and many other 
techniques are under constant development. In other 
departments, vehicular navigational systems, con
struction equipment capable of being air-dropped, 
and mobile assault bridges are being developed, and 
the effects of atomic weapons are being determined. 
Many hundreds of other projects are under way at 
ERDL, helping to keep the Army of the United States 
second to none. 

I; ' . j I,,.,.' 111 •. 1 ...... , 1l1• I·':. ii I 

I ti . I 1\. I>· i'Lllr11• I 1 • t J) j, .,, 

FORD INSTRUMENT CO. 
DIVISION OF SPERRY RAND CORPORATION 

31-10 Tllom1on Avenue, long Island City 1, Now York 
loverly Hilla, Cal. Dayton, Ohio Tochnlclan1 at ford ln1trument ouem

btlng components for vehicular novl. 
gotlonat computers being dovolapod 
under on EllOl contract. 
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Cn·stal filters make use of se\·eral 
wafe~s of quartz, usualh· e:l. '.Ci' h\O. 
four or eight. The wafer~, or indi
vidual crystals, are arranged in a lat· 
tice or bridge network configuration 
so that the entire network has cer· 
tain desired charactedstic.s. The char· 
acteristics desired and achieved in 
the filters are as follows. 

Consider an antenna normally con· 
nected to a radio receiver. This an· 
tenna is susceptible to a considerable 
portion of the radio energy pas.sing 
by it. However, the radio receiver is 
only useful to the listener if some in· 
teJligible information emanates from 
it. If all the information contained 
in all the radio frequenci~ (to which 
the antenna is sensitive I were si· 
multaneously presented to the listener, 
the result would be a garbled hodge
podge of noise, with essentially no 
intelligible info rmation resulting. So, 
the receiver is "tuned" to a narrow 
range of frequencies which contain 
only the information desired at one 
particular time. 

Unfortunately, speech cannot be 
transmiued via radio on one single 
frequency. So, it is general practice 
to tune a receiver to a specific fre
quency (the one read on the dial) 
and which allows the receiver to pick 
up signals close to the dial frequency. 
Normally, the signals picked up, or 
detected, are equally spaced on both 
sides of the dial frequency. The re· 
sulting information which comes out 
of the loudspeaker is therefore a 
summation of information contained 
in a band of frequencies. The center 
of the band is the frequency to which 
the radio receiver is tuned. This fre· 
quency is normally referred to as 
the center frequency of a station. 
The band of frequencies over which 
intelligible information is transmitted 
is called just that, a frequency band. 
I Jn the case of home radio receivers, 
this band is a few thousand cycles 
in width.) 

Frequency ReceitJing 

An essential part of a radio receiv· 
er, therefore, is a filter which will 
discriminate against all other fre· 
quencies, e.xclusive of the frequency 
band of the station being received. 
Crystal filters are designed to make 
the receiver extremely receptive to 
the frequency band desired, and at 
the same time extremely non-recep· 
tive to unwanted frequencies outside 
the band. 

Communication systems more so
phisticated than home radios var y 
the basic theme somewhat. Since th~ 
range of frequenciee 11vailable in na· 
ture is necessarily limited and since 
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more and more people continual!~ 
want to get on the air with informs· 
tion, many schemes have been ad
vanced to make better use of a given 
finjte band width of frequencies. One 
of the better schemes is single side· 
band transmission .in which half the 
frequencies are arbitrarily filtered 
out and thrown away. This leaves the 
omitted frequency band available for 
other people to use. In order to 
achieve such clever manipulation of 
frequencies, however, extremely good 
filters are required. The filters must 
be able to allow desired frequencies 
through a system virtually untouched, 
but at the same time mu~t suppress 
immediately adjacent frequencies-
hence, the sharp corner. The sharp
er the corner the filter can turn, the 
higher is its "selectivity "-that is, 
the more nearly can the filter ap· 
proach the ideal situation of allow· 
ing one frequency to pa88 through, 
but completely blocking the next ad
jacent frequency along the line. Here 
again, crystal filters approximate this 
l"topian situation much more closely 
than other existing types of filter~. 

The ability of a filter to have high 
''selectivity" is primarily detem1ined 
by the "Q" of the elements used in 
the filter .. Q, or "quality factor," is an 
arbitrary symbol which permits the 
engineer to determine how much en· 
ergy is di!!Sipated or wasted by the 
fi lter element. The higher the Q, the 
less the wasted energy, and there· 
fore, the better the filter. In addition, 
the same filter, produced at a higher 
frequency, will require a higher Q 
for the same performance or selec
tivity. Conventional coils used In L 
C 6.lters have Q's in the order of 200, 
while the elements employed in me
chanical filters have Q's of about 
2000. On the other hand, ordinary 
quartz crystals have Q's which range 
from 20,000 to 200,000. In other 
words, the crystal filter can be made 
a great deal better than the LC or 
mechanical filter at low frequencies. 
and furthermore, can be produced 
at high frequencies where the other 
filters will not perform. 

Quartz crystals have been used for 
years to control the frequency of os· 
cillation of oscillators. lt has been 
only within the past two years, how· 
ever, that any serious work has been 
undertaken to make commerciallv 
available the filters containing a net· 
work of quartz crystals which will al
low a band of frequencies to pass. Lat · 
tice filters made up of quartz crystals 
were first proposed (about twent~· 
rears ago) by a scientist named 
Warren Mason of Bell Telephone 
Laboratories. However, the mathe· 

matical calculations necessan le. . 
sign these networks and the difficulty 
of producing the neces64~· cry_ 
at high frequencie5 camed manuf. 
turers to shy away from cry·sta.I lil · 
ters. It was Dr. David Koso111sk' o 
M.l.T., and now at H}oon ~ 
Inc., Cambridge, Mll.M., • ·ho ~·d
oped a highly simplified ma.theuwj:. 
cal technique for designing Cf} ;..tal 
filters and devised new meth~ for 
producing and testing the requittd 
quartz crystals. Dr. KosoW"sky •mt 
further on and designed shop p~. 
duction equipment which malt~ the 
manufacture of crystal filters alm<r.t 
routine. It was this latter gep wbidi 
enabled Hycon Eastern to bring the 
price to a figure which is comve-ti· 
tive with LC and mechanical filltn.. 

At frequencies above a fe"'· m~a
cycles, crystal filte.rs are ,-irtu.ally un
challenged by their sisters, LC 611~ 
and mechanical filters. The older ~pe 
filters just won •t do the job al high 
frequencies. At lower frequenc~ 
where long established techniques 
have brought LC and mechanical 61-
ters' prices down to low figures, n1·~ 
tal filters excel only in perform~ 
At lower frequencies, c~·staJ filttr 
prices and mechanical filter prict:! 
are roughly the same. A typic.-1 c~;.. 
tal filter currently sells for fort,· do~ 
Jars when bought in small q~anti
ties, or twenty to twenty·fi\'e dollar:< 
when purchased in larger lots. .\• 
with transistors, which sold for ab(•U! 

two hundred dollars when origin~ 
developed but which now sell for b~ 
than two dollars, crystal 61te~ 111 ill 
also come down in price when thi-1 
are in high production. 

De•ign Opportuniue• 

Athough the low frequen~' cry!i!al 
filter will play a significant role in 
single sideband and telephone com· 
munication system~, the high . fl'f
quency Cl')'StaJ filter may we0 Te\"Cl· 

lutionize the design of other rom· 
munication and navigation sy~tem!-. 
In addition to performance ..-hirh 
cannot normally be obtained even at 
lower frequencies with com·enlional 
filters, the high-frequency crystal 61. 
ter may be made extremely !>mall in 
l!ize. Models have already been pro
duced which are about half the siu 
of a small match box. Th~ minia· 
ture crystal filters, in conjunction 
with miniature vacuum tuht' and tran· 
sistor circuitry, are currently bein~ 
employed in the design of se\'eral of 
the most compact communi<'ation~ 
equipment ever produced. 

Biggest potential ui;e in thr nt>xl 
few years of crystal filter11 will prob· 
ably be in mobile connnunkatioM. 
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'~fob \be r edeta\ Communications 
Commiss\<m constantly forcing all 
radio systems to operate in continu· 
ously narrower frequency bands be
cause of crowded conditions at high 
frequencies, narrow band pass filters 
are becoming more and more signifi
cant. At the present state of the com
munications art, LC and mechanical 
filters are being used to their ultj. 
mate capabilities. The advent of crys· 
tal filters now enables equipment 
manufacturers to surge ahead with 
radio and radar systems using nar
rower freq uency bands than were be
fore possi ble. 

An extremely important significance 
of the arrival of crystal filters on 
the communications scene is the pos· 
sibility now of eliminating multiple 
conversion high.frequency receivers. 
Be<:ause it has been hard to filter sig· 
nals at high frequencies, electronic 
manufacturers have utilized steps of 
frequency conversion to get the fre
quency d own to a useable range. In 
other words, signals at high !re· 
quencies could not be easily filtered 
using LC or mechanical filters, so 
the signals have been converted to 
frequencies where filters will work. 
Often, multiple conversion receivers 
have three mixing stages where fre
quency conversion is accomplished. 
Each of the mixing stages requires 
an oscillator. In addition to the high
f'r cost, each oscillator added to a 
receiver causes unwanted noise pos· 
sibilities. ln short, the manufacture 
and alignment of multiple conversion 
receivers is more complicated than 
for single conversion receivers. Cr ys· 
tal filters make possible the design 
and manufacture of single conver
sion receivers at high frequencies 
where this has not been feasible up 
to now. 

Military and industrial users alike 
welcome the reliability characteristics 
of crystal filters. Unlike many LC 
filters, crystal filters need no align· 
ment after manufacture. The quartz 
element is extremely stable with re
spect to temperature, shock and vi
bration. In general, crystal filters 
will meet guided missile specifications 
for environmental conditions, where
as LC and mechanical filters have 
great difficulty performing under the 
missile conditions. 

High selectivity at high frequen
cies, extreme stability, competitive 
pr ice and versatility are the outstand· 
ing characteristics of crystal filters. 
fn the worst case, a typical crystal 
fi lter may change its parameters one 
part in one million over the period 
of a year. 
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Guiding a miaaile, or speeding ftight and flight environmeatal 
data back to control and tracking centers, is too much of a jab 
for conventional communication 11y11tems. Supersonic apeeda 
call for lightning fast data communications, coupled with tlie 
utmost reliability. 

Capitalizing on the ease of converting meaaages into digital 
form, Motorola scientists and engineers have developed a nam-
ber of Data Link Communications Systems suitable for piloted 
aircraft, aa well a11 missiles. 

NERVE CENTER FOR DATA LINK SYSTEMS 

tl - ~ -,.. 
Cc.'""'•'" t.11•6"• C.o n..,0111• 1'11 N•v•e•t•,..,.•1 t!<•C.HOft1C-

&!I••••"' ....... -. c.,,,utt'"'"'••• ... ,. •• 

With Data Link Systems, messages that have been translated 
into on-off pulses can be transmitted by any of the COmnMlll 

modulntion schemes with a swtable carrier. The transmitter ca.., 
be ail'-borne, shi11-borne, or land-based. Received messages are 
amplified, decoded, and transformed into a form suitable foe 
display, or stored for some future timt, or used for dlrect control 
through auw pilots, for example. 

One of the Data Link Systems designed at Motorola utilis.a u. 
all-transistor converter-coupler, packaged in modular form. 
The total system consists of eight modules, each approx.imatelr 
4" x 8" x 1 ~".The fully transistorized ci.rcuitt·y is of the hia:hlJ 
reliable diode-matrix type logical circuitry used ID many digiU!.1 
computers. The switch type transistors employed are a produrl 
of the )lotorola Semi-Conductor Division. Indic&ti\'e of the 
stringent testing ptogi"am to which the transistors are u'bjed.rd 
i!I 8 1000-hour life test at ss• C'. 

For another 011.ta Link program, Mototola has desigoed a 
1>ystem featuring resolvt'l"·lype outputs. A ~ingle time-sh&n!IJ 
scn•n amplifier positions anyone o! the five nsolvers in :'IC'Ol>rd· 

ont•c with commands from thl.! ground transmitter. 

These two Motorola Data t.ink Systems aimed at solving one of 
the important communication pi·oblems of the missile age are 
examplr:s of the complex programs conducted by Motorola !or 
varied military needs. 

Chicago Area Center • 2710 N. Clybourn Ave. • Chlc•go, I· 

Western Area Center • 8201 McDowell Road • Phoal\IX, A,.lzona 

Positions open to qualified Engineers and Physie1~ts 
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I PROPOSE TO SE'T FORTH IN THIS 

~rticle the broad objectives and goab 
of the U.S. Army Signal Corps in 
our defense program. This is appro· 
priate when we consider that our 
Government today is spending just 
about Sl 100 a second, or approxi
mately $100 million a day on mili· 
tary expenditures of all sorts. These 
expenditures are reflected in the 
present reorganizatfon of the Army. 

But, even without a reorganization 
of the major combat forces, the Army 
would have been required to re-equip 
itself with new communications-elec
tronics gear in order to keep pace 
with the many technological advances 
being made in these fields. In look
ing toward the future, we find that 
as the Army gears itself to today's 
Atomic-Electronics Age, the role of the 
Signal Corps becomes increasingly 
more important. 

Almost every organizational change 
and every new weapon adopted by 
the Army increases the need for new 
electronic devices and systems. The 
reorganization which is now in proc
ess to form the new pentomic divi· 
sions gives greater fl exibility and 
fire power. It reduces the over-all 
man power requirements markedly. It 
also introduces a brand new require
ment, for 600 Signal Corps officers, 
which did not exist before. 

The accelerated tempo at which 
the Pentomic Army is being de\lel· 
oped places a tremendous challenge 
upon eve r y element of the Signal 
Corps. Considering material, we are 
faced with the la rgest undertaking 
since the beginning of World War II. 
Our energies and resources in other 
areas of endeavor are also being 
heavily taxed. 

So, today, the Signal Corps is em
barked on an aggressive program to 
bring, through development and into 
production, a large variety of new 
electronic and communication de
vices never before employed by the 
Army. Our broad objectives in this 
area are to develop and produce the 
concepts and the elect ronic tools and 
to recommend systems and organiza
tion and doctrine to the Continental 
Army Command (CONARC) which 
will provide the commander with the 

The author, AFCEA contributor 
and supporter, prepared this article 
when he ser.,,ed as Chief of Combat 
De.,,elopment & Operations Di.,,ision, 
OCSigO. He recently assumed the 
post of Deputy Commandant of the 
Industrial College of the Armed 
Forces, Ft. McNair, Wash., D. C. 
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essential elements for command co11-
trol. 

The provision of command control 
is the principal task of the Signal 
Corps and it will remain so in the 
Army of the future. 

Just what is meant by the term 
"command control?" An accepted 
d efinition of the term is: ' 'The sys· 
tematic employment of devices and 
techniques designed to acquire data 
and transmit information essent ia l 
to the control of friendly military 
forces, and, to counter the enemy's 
command control system." 

If )'OU analyze that definition for 
just a moment you will find that it 
has three basic elements : (1) signal 
communications, (2) combat sur
veillance and (3) electronic warfare. 

The Signal Corps is developing 
basic systems for each of these 3 ele· 
ments along with interworking sys. 
terns for each level of employment, 
i.e., division, corps, army and thea
ter. Each, of course, will supplement 
the others. The practice of piecemeal 
introduction of new equipment has 
been abandoned in favor of complete 
systems which will include provisions 
for equipment, pel'!lonnel, organiza
tion and maintenance support. 

In the approved concepts of the 
new Army in the field, command con
trol has 'taken its place along with 
firepower and mobility as one of the 
3 basic determinants of victory. This 
places it squarely up to the Signal 
Corps to prove that it has the tech· 
nical competence to provide the 
Army with this capability. 

THE pattern has been pretty well 
set for the composition of the basic 
team in the new mechanized divi
sions. As I visualize it, this team will 
be comprised of battalion-sized com
posite units of infantry, armor, artil
lery, engineer and s ig n a I troops. 
These units will be armed with bal
listic rockets and guide missiles, us
ing conventional or atomic warheads. 
The units will be highly mechanized, 
will have substantial organic aviation 
and will be capable of operating at 
distances of 50 miles or more from 
adjacent units or higher headquar
ters. This mobility, atomic firepower 
and dispersion could represent confu
sion and even self-destruction with
out adequate command control capa· 
hilities. 

The kind of communications we 
envisage for 1960-1970 involves new 
techniques of radio havin g long 
range, greater capacity and design to 
offset the enemy's jamming efforts. 
In the use of radio relay, for exam· 
pie, our objective is to double its use· 

----

looking 

to the 

FUTURE 

fulness and, at the same time, reduce 
the number of technicians required 
fo r operation and maintenance. 

Another objective in the communi
cations area is to develop new types 
of wire which can be laid by heli
copter, drone or missile. and which 
can successfully transmit its message
even though it may he hroken in a 
half-dozen places. 

Perhaps the most widely known 
t•hange in the field of Army commu, 
nications is the " Area Conununica-

k: 
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uon System" concept. This syt1tem 
has been designed to int1ure that the 
new type combat groups will, at all 
limes, be tied into a .flexible com
munication system which can he de
ployed throughout the combat zone, 
so that no matter how it moves or 
how it is displaced, it can talk to 
communications central which can 
rapidly link the unit commander with 
adjacent troops. 

Requirement• 
In the face of enf!my atomic war· 

fare capability and the accompany· 
ing supersonic delivery systems, a 
strong requirement is generated for 
a comunications system capable of 
absorbing the impact of atomic at· 
tack and capable of quick reaction 
to meet changes in operational plans 
and in task organization. The in· 
creased emphasis of direct opera· 
tional and administrative communi· 
cations also dictates a departure from 
the present echelon-to-echelon con· 
cepL 

This new system must be capable 
of supporting the requirements of the 
combat surveillance system, the elec· 
tronic warfare system, the air navi· 
gation and traffic control system and 
the various weapons systems which 
evolve from technological improve
ments in methods of target acquisi· 
tion and delivery of missiles. To meet 
these requirements, this new com
munications system is being perfect
ed to meet the following character
istics: 
a. It must be designed to provide 

communications to widely dis
persed units and installations. 
It must minimize the need for 
support units to concentrate 
around one or two major com
munications centers located along 
a single axis of communication. 

h. It must be a flexible system 
which can readily accommodate 
itself to changes in organization· 
al structure and to re-locations or 
concentrations of units, com
mand posts and installations. Its 
structure and patch-through fa· 
cilities must permit electrical re
routing and physical re-locating 
of circuits with a minimum of 
changes in the system. Systems' 
components must be made up of 
building .block type units so that 
rapidly changing requirements 
can be met by adding or remov· 
ing unit elements to meet specific 
conditions. 

c. It must be a reliable system, de· 
signed to provide continuity of 
communications in the face of 
enemy action. Destruction of a 
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portion of the system by an 
atomic weapon, for example, 
must not disrupt the entire sys· 
tem. 

d. It must be a common user system, 
designed to provide communica· 
tion (particularly trunk-line serv· 
ice ) for installations and units 
which would otherwise use or· 
genie facilities. Its other features 
must make it adaptable to pro
visions of special purpose cir
cuits required to coordinate the 
employment of new weapons sys
tems and for other special oper· 
at ions. 

e. It must have a high capacity po· 
tentiaJ designed to meet the ex
tensive demands placed on it. 

f. It must be a high quality system 
designed lo reduce the degrada
tion of service which would oth
erwise result from the di11tances 
involved under the new concepts. 

g. It must contain sufficient mobile 
elements to keep pace with move
ments of the Field Army. To 
create the degree of systems flex· 
ibility required, these facilities 
must be mounted in vehicles, 
vans or transportable shelters. 

The most significant features of the 
area communication system are: 

a. A lattice work of high quality, 
high capacity communication 
links, with signal centers at each 
link intersection. 

b. An increase in the use of multi
channel radio relay and field ca
ble systems, with a major de· 
crease in the use of pole line type 
of construction and single circuit 
systems. 

c. Development of the communica
tion means, which serves the sev
eral command echelons, into com· 
ponents of an over-all integrated 
system rather than a group of in· 
dependent facilities. 

d. An increase in the capacity and 
operational quality of equip· 
ments, and in the mobility and 
flexibility of employment. 

Also, there will be provided great· 
er flexibility in tactical conununica· 
tions. Under this system, there will 
be almost instantaneous switching of 
voice circuits to any combat group 
or unit within the combat area. This 
concept will, of course, virtualJy elim
inate the use of wire in its area. 

Combat surveillance is a new name 
which has been applied to one of 
the most difficult facets of ground 
combat- i.e., obtaining information 
of the enemy and keeping abreast of 
both friendly and enemy activities 
on the field of battle. 

Combat surveillance is a continu· 

ous, all-weather, day and night svs
tematic watch over the battle area lo 
provide timely information for tac
tical ground combat operation. Com
bat surveillance includes frien<Jh· ~ 
well as enemy information obtained 
by both technical and non-technical 
means. The Army's combat SUI\'eil· 
lance system is the aggregate of all 
means of collecting information of 
the enemy, weather and terrain. and 
the means required to process and 
display this information rapidly and 
effectively to the commander. 

Military leaders within the ll. S. 
Army have recognized the vital im. 
portance of maintaining our combat 
surveillance/target acquisition capa· 
bility, commensurate with the man· 
euver and tire capability of the Pen· 
tomic Field Army. 

The U.S. Armv Combat Surveil· 
laoce Agency (USACSA\, command· 
ed by Brigadier General William ~. 
Thames, was established in Januan 
1957 with offices in the Pen~o~. 
USACSA is directing the Chief Sig· 
nal Officers' effort toward improving 
the Army's combat surveillance/ tar· 
get acquisition capability in como
nance with the Pentomic and Pen
tana Army concepts. 

A combat surveillance equipment 
system consists of several subs)"stem8 
or main elements: 

a. The information-collecting de
vices, with their aeriaJ platfonm.. 
if appropriate. 

b. The data link or electrical com· 
munications means required to 
transmit the information gath· 
ered by the collecting devices to 
a central station. 

c. Processing, evaluation and col· 
lation of information to product 
intelligence. 

d. Display of the information and/ 
or intelligence to the commander 
and staff in a useful and effe.:· 
tive manner at appropriate eche
lons. 

Mearu and Det1ica 

For the collection subsystem, sev· 
eral means may be used. AU of the 
tried-and-true means of both World 
War II and the Korean conflict. such 
as photography, patrols, observers 
and interrogation of PW's, are still 
used, and added to that family art 
new or improved surventance mean~ 
such as infrared, radar, television, 
acoustic and seismic, U.S. Anny Si~· 
nal Corps equipments. These d~vi~ 
include the 100-inch camera, infra· 
red scanners, gr<,>und radars, side. 
looking airborne radar ( SLAR \ and 
many others. 

t Continutd on pa.st 321 
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DIGrTAL CO?tiPUTERS OF CONT.EM· 
porary vi ntage have made two major 
contributions in scientific and en
gineering applications which were 
hardly possible for computers of pre. 
electronic vintage. First, they have 
solved many problems which would 
be too large for even a lifetime of 
horse and buggy methods of calcula
tion. Second, by assuming the bur
den of repetitious computations, they 
have provided engineers with more 
time for creative thought. 

So valuable are these contributions 
to industrial technology that they 
have stimulated a remarkable devel· 
opment in the size and speed of com· 
puters. The giant brains are provid
ing engineers with answers of pre· 
cise accuracy in cases where educat· 
ed guesses were previously the rule. 
The wide margin of safety provided 
with the educated guess resulted in 
the design of inefficient equipment 
creating continuously high costs of 
operation. In other cases, cut and try 
methods involving the building and 
testing of prototypes of trial design 
were used. Now the testing of many 
lrial designs can be simulated at 
electronic speeds to eliminate the ex
pense of building and testing actual 
prototypes. Recognizing the impor· 
lance of such developments, the en· 
gineer is quickly accepting the giant 
brains available to him. 

However, the use of giant brains 
i$ not without if.ll price. While com
puters have grown to be very large 
and very fast, they have also grown 
to be very expensive and very com
plex. The expense requires critical 
scheduling for efficient use and the 
complexity makes scheduling difficult. 
In addition, efficient computer oper-
11tion requires highly trained person
nel who are difficult to find. Further· 
more, the large computing installa
tion is not flexible enough to keep 
up with the fast· changing demands 
of the engineering gTOup. Hence, aft. 
er the engineer learns lo rely upon 
the giant brain and use it regularly, 
it becomes the source of several ma
jor obstacles. 

The first obstacle an engineer faces 
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and Decentralized Computing Facilities 

in getting a problem solved on a 
giant computer is having the prob· 
lem programmed, that is, put into 
machine language. I had personal 
contact with this problem during my 
employment in a large computing fo. 
stallation of an aircraft company. 
The last problem which I pro
grammed had waited to be pro
grammed for over six months. The 
engineers finally had to make a de· 
cision on the metal to be used in an 
air frame before they received the 
results of our heat calculations. Our 
calculations showed that th.e temper· 
atures involved would s~ay slightly 
below the melting point of the metal 
selected by the engineers. If they had 
guessed wrong, thousands of dollars 
and a great deal of time would have 
been lost. This was a very important 
problem and the engineers were very 
unhappy with this computing service. 
Many groups waited even longer for 
their answers. 

The second obstacle an engineer 
encounters in having a problem 
solved on a giant computer is the 
dual problem of communication and 
scheduling after the programming is 
completed. The data must be sent to 
the central installation each time a 
run is made. The large companies 
which have the large computers fre· 
quently are widely dispersed so that 
inter-office mail may require a half 
day for delivery. After the data ar. 
rives, it must be logged in, assigned 
a 'priority, punched in cards or tape 
for entry into the computer and held 
until the machine becomes available. 
Only then are the answers returned 
to the engineer. 

In some situations, the obstacle to 
communication created by the large 
computer installation is even more 
crilical. For many engineering 
groups, one day or even one week's 
service from the computing group 
is quite adequate; nevertheless, many 
engineers want their answers within 
a few minutes. One good example of 
this demand for quick results is in 
aerodynamic wind tunnel applica· 
tions. In many cases when a wind 
tunnel test is completed, the engi-

neers want to see the results of that 
test before they set up the next test; 
this requires !hat the pressures, tern· 
peratures and other measurements 
which were taken during the test be 
reduced to physical quantities which 
are meaningful to the engineer. Such 
a situation provides an ideal appli· 
cation for a computer. However, if 
the engineer must wait a <lay for 
these results, not only is his work 
less effective but also expensive wind 
tunnel equipment is inefficiently used. 
Therefore, such a delay represents a 
considerable fin an c i a I loss to the 
company. 

There are many other cases where 
immediate results are desirable. For 
instance, in research problems, the 
engineer may first try a given set of 
values and then when he sees the re
sults he may want to change one 
number slightly to observe the effect 
on the answers. If he must wait a 
day or two for his answers, he is less 
inclined to try a new value. When 
he gets an answer which is close 
enough, he is inclined to draw his 
copclusions without trying for a more 
accurate answer. Hence, it appears 
that the barrier to communication 
with giant brains stultifies the exµeri · 
mental spirit. 

In spite of this discouraging pie· 
ture, a great deal of progress has 
been made toward improving the sys· 
tern of communication with the cen· 
tral computing installation. One 
method of improving communications 
is to feed data directly to the compu· 
ter and receive answers immediately . 
Such a system in its ultimate form 
would be very complex indeed, and, 
with current techniques, is still im
practical. The a lternative method is to 
locate a computer at each source of 
dala. The introduction of the small 
computer has made such decentraliza
tion possible. Hence, many large or
ganizations have become interested in 
a decenlralized operation as a method 
of increasing the efficient use of their 
personnel and of breaking up the bot
tleneck created by giant brains. 

Some electronic engineering com· 
panies have responded to this inter· 
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est by developing very versatile small 
compulers. Many of the building 
blocks for these computers were de
veloped for use by military aircraft 
and ships where limitation of compo
nent size is important. The General 
Precision Equipment Corporation is 
using such building blocks in devel
oping small electronic computers. 
The Royal McBee Corporation, which 
has developed an international sales 
-and service organization for its type
writers, office equipment and busi
ness systems, is marketing these com· 
puters. These two organizations have 
combined their facilities to produce 
and market the Royal Precision line 
of data processing equipment. One 
of these products is the LGP-30 com· 
puter. a small electronic computer 
designed primarily for scientific ap
plications. 

What comparisons can be made of 
the small computer with the large 
computer? First of all, recent de
velopments with magnetic drum and 
disc memory systems have made it 
possible to produce a large memory 
in small compute~ at a relatively 
modest cost. Furthermore, a small 
ratio of physical size to effective cir
cuitry can be maintaintld by the use 
of time-sharing of components. As a 
result, it has been possible to develop 
a truly general purpose computer 
of small size. Hence, the modern 
small computer can solve any prob
lem which can be solved on the large 
computer; the only real difference 
lies in the time required for problem 
solution and the amount of human 
supervision required. Modern design 
techniques, then, have made it pos· 
sible to put a very powerful compu. 
ter in a very little 11pace. 

A second point in favor of the 
small computer is the ease of instal
lation. Computers have been devel
operl with remarkable capacity which 
occupy less space than a normal office 
desk, which operate from a standard 
wall outlet and which require no 
more power than an ordinary borne 
iron. For such computers, no air 
conditioning i~ required and hence 
no major overhaul of buildings to 
house them as required for large 
computer installations. The cost of 
installation of such a computer is 
practically zero. 

Principal Uaes 

There are three principal ways in 
which small computers are being used 
today. One way is the use of several 
small computers as satellites t~• a 
large computer in order to reduce the 
difficulties attending the use of the 

large computer. Another is the use 
of a group of small computers to 
replace a large computer. A third 
way is the use of the small computer, 
by itself, as the principal computing 
device for a company, division or 
department, The expense of the large 
computer makes its use in this third 
case prohibitive. There are several 
interesting examples of such uses of 
small computers. Here is one. 

The head of the computing depart
ment of a large aircraft company, 
after a six-month feasibility study, 
recommended to management that 
they open the bottleneck of the cen
tral computing installation by pur
chasing a group of small computers 
to be located in various engineering 
departments. Their central computing 
installation operates on an "open 
shop" basis where the engineer does 
most of his own programming. This 
programming is simplified by an 
algebraic interpretive routine which 
translates algebraic expressions into 
computer language. 

The programming procedure was 
to remai n unchanged with the instal
lation of the small computers. The 
engineers would continue to program 
their problems in algebraic form 
using the interpretive routine to 
translate this algebra into machine 
instructions. The engineer who had 
a small computer in his own depart· 
ment would use an interpretive rou
tine which would produce a program 
for the small computer rather than 
the large computer. The engineer 
then would return to his small com· 
puter where his problems could be 
solved without the delay of sending 
the data to the central installation 
and waiting for it to be returned a 
day or perhaps a week later. With 
this system, the engineer would make 
only one trip to the central installa
tion or send information to the cen· 
tral installation only one time. Then 
he could continue to use his program, 
independent of the central computing 
installation, until he chose to solve 
another problem on the computer or 
make a major modification of the 
existing program. 

The LGP-30 computer was recom
mended for this application because 
its order structure is compatible both 
with the large rBM computer and 
the Univac computer which this air
craft company is using. They planned 
to punch the program on IBM cards 
and use a card ·to·tape converter or, 
if the Univac computer was used, they 
would punch the program tape di
rectly from the computer. The engi
neer would return to his department 
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Exciting new things 
are happening at 
HOFFMAN ELECTRONICS 
Out of advanced electronics 
research and development at 
Hoffman comes an entirely oew 
concept in ground radar. Still 
under wraps by the Military. this 
unusual and practical Hoffman 
development applies revolutionary 
techniques to solving complex 
weapons systems probleD\$. 

Hoffman's extensive experieoce in 
designing, developing and 
producing radar for airborne and 
shipboard installations laid the 
groundwork for this exciting new 
electronics development. In radar. 
as in other vital military and com
mercial fields-countermeasures. 
navigation, weapons and com
munications systems- Hoffman 
continues to produce the pattern 
for progress m electronics. 

In a dynamic industry where CJab'. 
change is permanent, excitma· .· ... : 
things continue to happen 
at Hoffman. . .. ~ .. ~·· 

PMYSICISTS • [lECTIOllCS .. r1& 
[lfCTltO·•fCllAllCll [lltllEal, I .:I'. 
Significant new developments d "·· · 
Hoffman in the fields of navi ...... 
VLF, HF, VHF, UHF. radar,.BCV, 
weapons systems and semi~s 
have created important positiam far 
scientists and cngineen of Walt 
calibre. Please address inquiries to 
Chief Engineer. ___________ ..,. ___ _ 

Hoffman 
Bectronics 

HOFFMAN LABORATORIES. • 
3761 South Hill Street 
Los Angeles 7, C.uifomia 
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radar's caught infiltration on hill four zero ... " 
As at sea and in-~he air, Hoffman:developed radar 

now gives our Armed Forces 
greatly extended capabilities for surveillance on the 

)attlefield. It's another outstanding example of ... . 



~UIWIE 
lozAMPLifffR 
"MOVES A MOUNTAIN OF METAL 

Ill IOMIER FLIGHT COllTIOL" 
Small, yes, but built to exact
ing specifications for dependable 
performance under tough oper
ating conditions. This ie precision 
manufacturing at its finest by 
one of the world's leaders in 
pioneering and developing elec
tronics. DuKane can produce 
amplifien1 in any size, quantity 
and capacity to meet your re
quirement.. Send the coupon 
today for the interesting fact&! 

tY CONTRAST ARE THE DUKANE 
AMPllFYt NG SYSTEMS 

WEIGHING WEU OVER A TON I 

Oul<11ne'a det>tndable commercial 11/rc
tronlc products artt ••rvfng Industry, 
school$, hospl/.lls 11nd offktts acros.s the 
nation I Oelllls up0n reque.stl 

- ~--;C ~ llealfo• a..i kll••I 
lt•rMt· c:.11 Soulod awn.ms 

• 4 
Ml'.,..matle •u• 
Pllmotrlp r .. J .. t•• 

~---------------~ I For Fact. on Oul<ane I 
I ampl/flers for d•f•nH, writ• I 
I DuK&n• Co'1'0ratfon, Dept. C-12 I 
I St. CllufH, llllnol• I 

I NAM 1' I ADDRESS I 
I CITY TATE__ I 
I FIR I 

with a program tape ready for entry 
into the small computer. 

The LGP-30 has been chosen to 
augment a large computer installa
tion in another way. The compati
bility of LGP-30 code with the codes 
of large computers has led to its use 
in program check-out. Anyone who 
has worked in a central computing 
installation realizes that an engineer 
rarely states his problem in the first 
writing exactly as he wants it; in
variably he wishes to make additions 
to the program or changes in the 
program almost immediately upon its 
completion . Debugging of new pro
grams and revision of programs con
sume a great deal of machine time 
and when the machine involved is a 
giant computer. time can he very 
expensive. In working through parts 
of a problem to 6nd the source of dif
ficulty, the greater speed of a large 
computer is of no advantage. An 
inexpensive man tends to become the 
slave of an expensive machine. 

Hence, some people have chosen 
to eliminate this expenditure of valu
able machine time by placing new 
problems on a small computer for 
solution until the details are formal
ized and a satisfactory program is 
developed. Then if the volume war
rants, the program is translated to the 
language of the large computer. In 
this type of operation, the small prob
lems and the "one-shot" problems 
never reach the large computer. This 
approach has another advantage be
sides the saving of money. Jt reduces 
the pressures which are exerted to
ward standardization of procedures. 
The engineer can feel free to try new 
approaches to his problem on the 
small computer while his old ap
proach is being employed on the 
large computer. 

Other Application• 

Some large companies are taking 
still another approach to the appli
cation of small computers. Manage
ment has chosen to let each large de· 
partment or division select a com· 
puter which will satisfy its own needs. 
The computing facility is on a com
pletely decentralized basis. By hav
ing the computer close at hand, the 
engineer is encouraged to make good 
use of it rather than waste h1s time 
on a desk calculator or content him. 
self with eciucated guesses or "ball 
park" answers. For this type of in
stallation, care should be taken in 
selecting a computer which is rela
tively simple to program and operate 
so that the engineer can spend more 
time concentrating on finding meth
ods leading to more accurate answers 

than on programming and operating 
the computer. 

Another interesting application of 
a smalJ-sized computer on a decen
tralized basis is its use as a special 
purpose computer. A major oil com
pany ie using an LGP-30 in one of 
its refineries. The computer has been 
set to assist in the one difficult ta.~ 
of finding a comhination of opera
tions that will produce the desired 
motor fuels on any particular d.ey 
from the crude that is presently anil
able. Jn this application, the u._~ 
of a central computing service is in
adequate because immediate answm 
are importanL Accurate solution of 
this problem can mean as m uch as 
S.01 per barrel diHerence in profit 
Since over 100,000 barrels per day 
are involved in this operation. com
putation can make as much as $1000 
difference in profit per day. 

Capacity Con•Uleratioru 

The small company which cannot 
afford the pr ice of a large computer 
or does not have enough work \•olume 
to warrant the use of a large com· 
puter1 may find use for an installa
tion similar to that in a department 
of a large company. Similar con
siderations should govern their choice 
of a computer. However, in addition 
to such things as ease of operation. 
they must also consider the capacit~· 
of the machine. In the small com
pany when a problem is encountered 
which is difficult to squeeze into tht"" 
small computer . there is no large 
computer standing by which may he 
used. Hence, it becomes even more 
important for the small companr to 
select a computer which has a capa
city adequate for the broadest range 
of problems they eXipect to encounter. 

In summary, the speed and capa
city of modern digital computers have 
greatly broadened the effectiveness of 
scientific and engineering eHorts. The 
recognition of computer usefuln~ 
has been the impetus for the develop
ment of the giant brain. HoweYer. 
useful though it is, the giant brain is 
attended with difficulties. These diffi
culties can be overcome in man\ 
cases by the use of several small com
puters, either to augment the largt> 
computer or, in some applications. to 
replace it. In addition, the small 
computer can be used in cases where 
computing volume and cost factors 
make the use of no other compute.r 
possible. We can expect that the 
recognition of its irreat potential will 
generate in the coming years a re
markable expansion in the use 9{ 
the small computer. 
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The Director of 

Naval Communications 

Looks at .... 

Value Engineering 
COMMUNICATIONS EQUIPMENT AND 

systems are fast becoming one of 
the more complex and expensive fac
tors in the military electronics field, 
which is reason enough why we are 
thoroughly sold on the Value Engi
neering Program of RAdm. A. G. 
Mumma, USN, Chief of the Bureau 
of Ships. 

As Director of Naval Communica· 
lions, I am reminded daily that mod· 
em warfare tactics are placing an 
ever-increasing demand on communi· 
cations, regarding both quantity and 
quality. In order to fulfill our com
munication objectives, it is becoming 
necessary for us to resort to uncon
ventional methods of modulation and 
propagation and to concentrate on 
optimized equipment and systems for 
specific applications. Communica
tions equipment and systems are fast 
becoming one of the more complex 
and expensive factors in the military 
electronics field . 

We are faced with the reduced pur
chasing power of the dollar, the·con
tinued rise in costs of materials, man 
power and services, as well as cur
tailed Department of Defense appro. 
priations. Therefore, it is mandatory 
that each of us does his utmost to re
duce costs wherever and whenever 
practicable, as long as such reductions 
do not jeopardize the essential per
formance characteristics necessary to 
meet our operational needs. 

Bv Navv definition, value engi· 
neering "i~cludes an intensive and 
critical review of the operational and 
maintenance requirements, specifics· 
lions, design, manufacturing proc
esses, materials, inspections and test· 

SIGNAL, DECEMBER, 1957 

ing by the contractor of the equip
ment lo determine the minimum func
tions and parts, and the least expen
sive materials, processes and proce
dures necessary to produce a func
tional, maintainable and reliable 
equipment," with a view toward re
ducing the total costs of the equip· 
ment without "adversely affecting the 
essential characteristics." 

The Procedure 
The intensive and critical review of 

operational requirements brings the 
operators into the value engineering 
fraternity. They, the users of the 
equipment, must apply the value en· 
gineering concept when stating their 
operational requirements. This is 
the first step to insure that the re· 
quiremenls reflect the minimum ac· 
ceptable functions and reliability 
which the operational people consider 
they can tolerate. Following this, the 
line of communication must be kept 
open between the operational people 
and the technical people who translate 
these requirements into design, de· 
velopment and eventually, hardware. 
If, at any level, a stated operational 
requirement appears unrealistic of 
accomplishment at reasonable cost, 
this fact should be brought to the at· 
tention of the operators, as repre
sented by the Chief of Naval Opera· 
tions, for reconsideration. 

In this connection, the following is 
an extract from the Chief of Naval 
Operation's directive on Navy Re· 
search and Development Planning 
and Management Procedures, which 
is required to be included in the 
operational requirement document: 

"In all material developments, the 

Chief of Naval Operations considers 
timely availability and suitability of 
first importance. Considerations of 
cost, critical materials, and man power 
are of almost equal importance. The 
performance figures given in this re· 
quirement are goals, except where 
specifically noted as minimums. Dur
ing the course of planning for this 
development, it may be found that 
in meeting these goals a large and 
complex or costly article will result; 
whereas it may be found possible to 
develop a much simpler and therefore 
more readily available, reliable and 
suitable equipment short of the ulti
mate specified, ·but which, neverthe. 
less, will constitute a considerable 
advance over presently available 
equipment. Determination of such 
alternatives should be considered an 
essential part of the preparation of 
the Technical Development Plan. 111 
the submission of the Technical De
velopment Plan, the developing agen· 
cy shall inform the Chief of Naval 
Operations, or the Commandant of 
the Marine Corps, as appropriate, of 
the results, with respect to the factors 
enumerated above, in order that con· 
sideration may be given lo making 
an appropriate modification oI this 

(Continued on page Z7) 
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PROVEN· on the assembly line! 

"PIG-TAILOR",* .. 
For PREPARATION of axial lead components 

"PIG-T Al LORING" 
• • • • • rtrolttlo11rr ••• md11lc•I ,,o<ess for •i1•er 
proltdlOI .r lowtr etsfl. l•stest NIPAUTIOI •H ASSIMllf 
of leslsfon, C•,.clton, Diofles •' .n ,,.., Hl•I IHd 
co•po111fs for TflMllAl IOAIDS, PllllTfD CllCUm •"' 
MllllAWllZED ASSIMIUES. 

The "PIG-TAILOR" plus "SPIN-PIN"-accurately 

MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 

and shapes-3 minute set-up--No accessories-

Foot operated-1 hour training time. 

PIG-TAILOR ING provides: 

1 . Uniform component position. 
2. Uniform marking ellposure. 
3. Minia turization spacing control. 
4 . .. S .. leads for terminals. 
.S. " U" leads for printed circuits. 
6. Individual cut and bend lengths. 
7. letter time.' rate a nalysis. 
8 . Ooser cost control. 

PIG-T Al LORING eliminates: 

1. Oiogonol cutters! 
2. long-nose plie rs! 
3. Operotor judgment! 
4 . 90~. operotor tra ining time! 
5. Broken components! 
6 . Broken lea ds! 
7. Short circuits from clippings! 

FOR 
ASSEMBLY 

8. 65 % chossis handling! 
9. b cessive lead tautness! 

10. Hapha zard a ssembly methods! 
9. lnV'Clluable labor saving. 

10 . Immediate cost recovery. 
11SPIN PIN''* Close·up views of "SPIN.fl~ 

• uc. illustrate fast asse~~ v• 

• PATIHT 
P!NDINO 
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tailored-lead wire to terminal. 

Write /or illwtrated, descriptive text on ~'PIG-TA.I LORING" to Dept. S-12 

BRUNO·NEW YORK INDUSTRIES CORPORATION ' 
O E~iCNE•S olNO \lANUFACTUREllS O F f1fC1 R O N IC r Q1J1,,\4lNT ~~ 
460 WEST J4th STREET • NEW YORK 1 , N . Y . ~. 
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operational requirement.'' 
Establishment of the formal opera

tional requirement document is one 
of several procedural steps which is 
required in the control of material 
procurement for the operating forces 
of the Navy. In response to the 
operational requirement, the cogni
zant technical bureau of the Navy, 
~uch as the Bureau of Ships. prepares 
a recommended Technical Develop. 
ruent PJan and includes proposed de
\'elopment characteristics for equip· 
ment and systems which will meet the 
requirement. If approved by the 
Chief of Na\'al Operations, the Tech· 
nical Development Plan and develop· 
ment characteristics are promulgated 
lo the cognizant technical bureau for 
implerne.ntation. 

The development cycle leads to the 
development of prototype material 
and equipment, which is accom
plished under the direction o.f the 
technical bureau. Throughout the 
development phase, effective coordi· 
nation between the Chief of Naval 
Operations and the bureau involved 
is necessary to insure close adherence 
lo the desired objective. 

E "aluation• 

The prototype material and equip· 
ment is then manufactured in suffi· 
cient quantity only to provide for 
e\'aluation. The evaluation usually 
is in, two phases, namely, technical 
evaluation and operational evaluation, 
and they should be accomplished in 
that order. 

The purpose of the technical evalu· 
ation is to determine by engineering 
tests the ability of the prototype to 
meet the technical requirements, and 
lo determine the suitabilitv of me· 
chanical, electrical and ma,intenance 
engineering from the standpoint of 
design and .selection of components. 
This technicaJ evaluation is accom· 
plished by the developing agency, 
that isi the cognizant technical bu. 
reau, assisted by the operating forces 
as necessary1 and is the means for 
determining whether the prototype 
meets the specifications and is suit
able for the next step: an operation· 
al evaluation by the potential custo
mer, the operating forces. 

An operational evaluation is the 
test of an equipment or system un
der service operat ing conditions, to 
determine the ability of the equip· 
!\lent or system to meet its specified 
operational performance require
ments, and to determine its over-all 
suitability for service use. The opera· 
tional evaluation is accomplished by 
an operational unit; in the case of 
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equipment or systems designed for 
shipboard use, by a unit of the forces 
afloat; in the case of material for use 
by supporting activities ashore, by 
one of those units ashore. Most of 
the forces afloat type of operational 
evaluations are performed by the 
Operational Devefopment Force, U.S. 
Atlantic Fleet. 

After a review of the results of the 
operational evaluation, a final de
cision as to the suitability of an 
equipment or system is made by the 
Chief of ~aval Operations. This 
final approval as to suitability for 
service use is a prerequisite to the 
release of newly developed equip
ment and s;. stems for production. The 
production phase of material pro· 
curement is then undertaken by the 
technical bureau, and delivery is 
scheduled in the quantities required 
to meet the needs of the operating 
forces. 

I have outlined the major procedur· 
al steps that must generally be taken 
in the management of material pro
curement for the Navy's operating 
forces with the purpose in mind of 
showing, first, how the Chief of 
Naval Operations fits into this pic
ture, and second, his interest in ob
taining the highest degree of readi
ness in the Aeel. This is because the 
Chief of Naval Operations has para· 
mount responsibility for all matten 
which affect the mi.litarv effectiveness 
of the operating forces ' of our Navy. 

Program Requirement• 

Now, from the standpoint of the 
Chief of Naval Operations, how is all 
this related to value engineer ing"? 

First-Equipment and systems de
veloped by the technical bureau and 
contractor team must perform the 
functions that are necessary to meet 
the requirements of the Navy. 1£ 
those requirements are not in fact 
met, the equipment can be considered 
a failure and any money spent on its 
procurement would not be wisely 
spent. This does not mean, of course. 
that the operators should not revalu· 
ate their requirements, and temper 
them when they can. 

Second-The new equipment should 
be a significant improvement over 
that which the Navy may now have 
in use in the same general area. If 
it is not a significant improvement, 
we are not making progress. Rela
tively, we are losing ground instea<l 
of maintaining or cnh:mclug our 
readiness. 

Third - The equipment must be 
reliable. It must be ready to per· 

form its function when needed. Other· 
wise, we would be better off without 
it, since we would have spent money 
procuring and installing it, while 
wasting valuable space and weight, 
particularly on shipboard or in air· 
craft. 

FouJ1th-lt must be maintainable. 
An equipment that cannot be main· 
tained by the operational and tech. 
nical personnel on board our ships 
and stations is equipment that cannot 
be depended upon to perform its func· 
lion when needed. In this connection, 
we have had too many equipments 
with .. unmaintainable" complexity in
troduced, intended to simplify opera· 
lion. The result often has been equip· 
ment which we could neither operate 
nor maintain. 

Fifth- Closely related to its main· 
tainability, the equipment must be 
such that it can be logistically sup
ported. It must not overburden our 
supply system with a large number 
of peculiar parts or make excessive 
use of critical materials. 

Sixth and last, but by no means 
least- The equipment cost must be 
such that we can afford it in the 
quantities needed to meet the re· 
quirement. Excessive cost can very 
well mean that a vital operational re· 
quirement cannot be met. In other 
words, excessive cost can price the 
Navy's material readiness jn a par
ticular area out of the market. 

I am glad to note that the Bureau 
of Ships' V slue Engineering Program 
places a much needed emphasis on 
the cost factor , while at the same 
time, requiring that the essential 
,.,~~rncteristics of the equipment not 
be adversely affected. 

The Bureau of Ships' Value Engi
neering Program is primarily a tech
nical and contractural matter be
tween the Bureau of Ships and its 
contractors. The benefits resulting 
from this program are, however. of 
vital interest to the Chief of Naval 
Operations, who, as I have indicated, 
has paramount responsibility for all 
matters affecting the military effe.c· 
liveness of the Navy. 

Line1 of Communication 

As I see it, there are two lines of 
communications required for effective 
value engineering: 

First-between the office of the 
Chief of Naval Operations and the 
0£!'.ce of the Chief of the appropriate 
l•ureau- in this case, the Bureau of 
Ships. The operational requirements 
are set forth by the Chief of Naval 

(Continued on pct6e 32) 
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I product need just ahead 
in field of INFRARED•. For def 
~I aggressor, Hot stuff • comes tfi 
IR• has numerous significant advantages: target 
size is not critical .. . a passive seeker, it never 
divulges its source or location . .. will outperform 
radar of comparable dimensions. IR can't be 
jammed . .. when detecting, it 
can't be detected. LMEE . . • pio
neering these advantages . . . has 

'£1ec
has an IN

'Plo)edt Group staffed by recognized. 
authorit ies on IR development. INFRARED by 
LMEE ... with its broad applications to Airborne 
Weapons Control Systems ... is another LMEE 

contribution to new uses of De
fense Electronics. For informa. 

- tion on IR . . . write Section 0... 
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GENERAL - ELECTRIC 
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 

FRENCH ROAD, UTICA, NEW YORK 



- GOVERNMENT -
NAUTILUS NOSES UNDER ICE The nuclear-powered Submarine NAUTILUS has scored another 
first by spending fiveand a half days under the Arctic ice pack, traveling. a 
distance of more than a thousand miles. The cruise was made to obtain data on 
under- ice conditions, oceanographic studies of currents and on cold weather operations 
of equipment and machinery. As a result of this experiment, it is predicted that 
trips of longer duration under the polar ice cap •ill become an actuality. 

BATTERY VEST A new battery designated for Army use can be worn as a vest . The flexi 
ble battery supplies power for a soldier's portable radio receiver and transmitter 
and works especially well in cold regions where a conventional battery's life-span 
is very short. The battery is made of two panels, each with a number of dry cells 
spaced and insulated from each other, but connected to make up the battery itself. 
The dry cells are heat- sealed in a waterproof polyethylene plastic and mounted on 
the vest-like garment . 

AF RELEASES COMMUNICATI ONS-ELECTRONICS DATA The U. S. Air Force's volume of communi
cations-electronics data is now being converted into a series of short manuals con
taining information on basic concepts, planning systems and operating practices. 
Known as Air University Project 4736, the program is expected to require f r om 12 
to 18 months and is being undertaken by Maxwell Air Force Base of Alabama. 

ROT! MARK II The Air Force is using a recording-optical-tracking-instrument to 
photograph missiles in the earlier stages of their flight . Designated ROTI Mark II, 
the device begins its tracking duties following launching operations at the Missile 
Test Center, Cape Canaveral, Florida. This instrument is one of a series of sys
t ems designed , developed and built by Perkin-El mer Corp •• Nor walk, Connecticut. (A 
prototype model was a cover feature of the August issue of SIGNAL.) 

CONTRACTS: ARMY: Western Electric Co., continued development work on the NIKE- ZEUS, 
$5,086,481; Telecomputing Corp., Whittaker Gyro Division, gyros, $138 , 621; General 
El ec t ric Co . , digital computation operation, $257,913. NAVY: Lockheed Aircraft 
Corp., continued development on POLARIS, $6.2,100 , 000; Admiral Corporation, produc
tion of electronics equipment, $1 .196,000; Stro.mberg-Carlson, tactical air naviga
tion system test equipment, $3,740,000 . AIR FORCE : Hughes Aircraft Co •• el ectronics 
equipment, $4,194,320; Bendix Aviation Corp., components of compass systems, spares 
and ground support equipment, $1,532,639; Remington Rand, Univac computers for 
TI TAN, $24 , 000,000. 

-INDUSTRY -
TOP DEFENSE CONTRACTOR IN U.S. The Boeing Airplane Company has displaced the Gen
eral Motors Cor poration as the No . l dollar value defense contractor . A report 
issued by the Pentagon, covering the six and a half years ending last December 31, 
showed the airpl ane producer in the top position fo r the first time, but followed 
closely by the motor car manufacturer. 

RADAR PATENT After 20 years, a patent for significant military and commercial radar 
developments has been granted to International Telephone and Telegraph Corporation. 
Awarded on an invention by P.F.M. Gloess, a French scientist formerly with IT&T's 
Paris l aboratories, the patent covers the practical form of radar generally used 
today on ships, airplanes and for defense purposes . It is known as plan position 
indicator (PPI) radar. The disposition of an entire fleet of ships can be shown 
on the face of a cathode-ray tube and the exact position directly read from the 
distance and angular scales on the tube . The invention similarly will show the 
contour of l and ahead of and below an airplane, wil l draw a pictur e of the coast
line tor a ship approaching at night or in fog , or will reveal the position of 
attacking aircraft or missiles. 
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EXCHANGING VIDEO TAPE PATENTS An agreement for the exchange of patent licenses 
covering video tape recording and reproducing systems for black-and-white and color 
has been signed between Radio Corp. of America and Ampex Corp. These systems en
able the recording on magnetic tape of scenes, information and sound for later 
reproduction, not only for television broadcasts. but also for other professional 
and commercial purposes. 

CREI COURSE A new course, "Control Systems Engineering Technology.• is being con
ducted at Capitol Radio Engineering Institute of Washington, D.C. The session c.on
cerns the combined relationship of servos, computers and radar in their varying 
applications of pulse techniques. Students successfully completing the course at 
the residence school will be awarded an Associate Degree in Applied Science. 

3-DIMENSIONAL COLOR TV The first closed-circuit 3-D color TV system, developed by 
General Electric Co., of Syracuse, N.Y., allows remote servicing of reactors used 
in the development of a nuclear aircraft propulsion system. Including the first use 
of color TV with stereo, the syste.m permits use of color-coded parts in reactor 
components and provides the degree of precise depth perception required for the 
correct positioning. The system is not currently feasible for the living room. 

- GENERAL -

J~~-NEW_l_LOOK On October 1, a new U.S. dollar bill went into circulation---the first 
of new design in 22 years . Identification marks are: l) The legend "In God We 
Trust• on the back of the bill is a new addition . 2} "Series 1957A" is designated 
under the seal on the face of the bill . 3) The portrait of George Washington 
appears a little changed. 4) The signature of the new Secretary of the Treasury, 
Robert B. Anderson, appears for the first time. 

!RIA An Infrared Information and Analysis Center has been established at The Uni
versity of Michigan's Engineering Research Institute. Purpose of the agency is the 
•collection, analysis and proper dissemination• of information about infrared re
search and technology with particular emphasis on military technology. All data 
that will advance this program is collected with particular attention to acquisi
tion of up-to-date contractor reports. Analyzed for content and value and cata
logued according to type of research or technology discussed, the information en
ables IRIA to p~ovide contractors with proper information concerning a specific 
development or with evaluative surveys of broad trends of research and development. 

NATO SCHOLARSHIP FUND A bipartisan group of American legislators unanimously decideri 
to triple the scope of a proposed NATO science talent development plan to meet the 
Soviet threat of the "Sputnik age.• The original plan which called for creation 
of an armual NATO scholarship fund of $2 million has been increased to approxim3tely 
$6 million, which would provide for ~bout 600 new doctorates in the science field a 
year. The United States presently grants about 450 such degrees annually ar.d the 
other NATO members combined somewhat fewer. 

AIR CONTROL POSTPONED Civil Aeronautics Administration planned to take over control 
of all airspace above 24,000 feet on November 1, 1957, but postponed it until 1 
December. The Navy and Air Force felt that they had too little time to put new 
rules into effect . At present, the Navy and Air Force are the main users of the 
upper air space, but the CAA also plans to assume traffic control of commercial jets. 

PUBLICATION NEWS Interscience Publishers, Inc., has recently taken over the distri 
butiOilOf-the-publications of the Microwave Research Institute of Brooklyn Poly
tech. A listing of the books available may be obtained by writing to 250 Fifth 
Avenue, N.Y. l, N.Y. These publications include the Symposia Series. edited by 
Jerome Fox, as well as the Handbooks of Microwave and Electronic Measurements. 

CALLING ALL "HAMS" The annual Single Sideband Dinner will be held during the IRE 
Convention, Tuesday, March 25, 1958 at the Hotel New Yorker . Tickets a re ~7.50 eacr. 
and can be obtained from: The Single Sideband Amateur Radio Assn., l nc.---267 Madi
son Avenue---New York 16, New York. 

THE FOURTH NATIONAL SYMPOSIUM ON RELIABILITY AND QUALITY CONTROL will be held Janual'Y 
s:--7and S:-T9587at-the-HoteiStatle:r in Washington. D.c. SO'iiie50 outstanding au~ 
thorities in the field of quality control and reliability will present a "Report t o 
the Nation• on the progress in reliability, covering fields of reliability in the 
electronics industry. The symposium is sponsored by IRE. 
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The color film that changed the standards of 
still photographers everywhere is now available 
as a 16mm motion picture stock. 

SUPER AN 16 FILM 
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100 

e Thie premium color emulsion, widely accepted and acclaimed in 
still work, has been made available in 16mm width for motion picture 
photography. Its speed of 100 makes it the most useful film for all 
phases of industrial cinematography where speed and superb color 
renditione are called for. Super Anscochrome's improved curve 
conformity, characteristic of all Anscochrome emulsione, provides 
a color balance that has never been achieved in any other color film. 
It combines high speed, good latitude, clean highlights and superior 
shadow area penetration-all so desirable for high speed motion 
analysis, stress studies and data recording as well as routine work 
where a reserve of speed is needed. And, Super Ansoochrome's high 
speed does rwt mean a I~ of quality. Its deeign is such that the 
speed becomes an added feature to the already outstanding 
characteristics of Anscochrome emulsione. 
Also available in 35mm and 70mm. Ansco, Bingham.ten, New York. 
A Division of General Aniline and Film Corporation. 

Ans co 
1 S uper Anscochrome l 
1 16 mm Film 1 

L.-------------.J 
( ooglc 
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Operations. The technical bureau de
\elops equipment and systems to meet 
these requirements. Close coordina
tion mu11l be maintained to insure 
that the requirement is realistic and 
economically feasible of accomplish
ment. and that the development is 
proceeding toward the desired goal. 

Second-between the bureau and 
the contractor. Here also close co
ordination must b~ maintained t<1 
immre that the equipment specifica. 
tion is realistic and feasible of ac· 
complishment without excess cost, and 
that the work. whether design, devel
opment or production, is proceeding 
toward the desired goal and toward 
the !>eheduled delivery date. 

Benefiu 
In my opinion, one of the primary 

benefits that ·may come from this 
program is that a contractor will be 
encouraged to question a provision of 
a bureau specification that may ap· 
pear unrealistic, unnecessary or ex
cessively costly . In turn, the bureau 
should feel encouraged to use the 
communication line to Office of the 
Chief of Naval Operations to ques· 
tion an unrealistic or super-expensive 
provision in a requirement or devel
opment characteristic. I think it will 
he found that some of the provisions 
may not be as sacred as they may 
ha\·e seemed in the past. 

One other aspect I would like to 
mention, since it is particularly perti
nent in my own field , communica-
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tions. The communications problem 
of the military services is not unlike 
that in the corrunercial communica
tions field in many respects. There
fore, whenever it is practicable to do 
so. it makes sense and is good value 
engineering for us to adapt our 
operational requirements to existing 
commercial designs or production. In 
so doing, we save money and we get a 
good commercially tested and ap
proved product, with readily avail
able spare parts. This concept is not 
only applicable in point-to-point com
munications ( where our equipment 
and problems are very similar to 
those of commercial communica
tions), but also, to some degree, even 
to the more difficult area of shipboard 
communications. For example, in or· 
der to attain a capability that could 
be met in time in no other way, the 
Navy recently bought a quantity of 
commercial off-the-shelf communica
tions equipment. While this equip
ment does not fullv meet militarv 
standards, it has pe~fonned surpri.9-
ingly well, with reasonable reliability. 
and it is relatively inexpensive. The 
highly competitive commercial com
munications field is a good proving 
ground for tbis kind of equipment, 
both for performance and dollar 
value. 

Di••eminatiRB Information 

Value engineering is a relatively 
new factor in Navy-industry relations. 
It is imperative, therefore, that more 
and more information on value engi
neering be disseminated so that the 

KP ILE 

Navy and industry, together, ma~ 
benefit from its many appliation~ 
through better understanding of th, 
Navy's goals. 

Looking Forward to the F~ 
(Continuttl from ptl8e 20) 

The data link subsystem consi~ 
of the various means of communica
tions used in transmitting jnstantan· 
eously, to a central station, the iJJ. 
fonnation collected by devices in 
manned or unmanned I drone I air· 
craft from distances equivalent ~to the 
ranges of our modern weapons. 

The proces.~ing subsystem "';u em· 
ploy automatic data processing equip
ment, tailored to fit evaluation. col
la tion and storage requirements at 
all military echelons, Field Armv to 
battle group. · 

The display subsystem is that por
tion of the surveillance svstem tL<.ed 
to display to the commander and his 
staff useable information or intelli
gence in an effective manner com· 
mensurate with the requirement!' at 
his headquarters. 

A very important portion of com
bat surveillance functions is target 
acquisition. Research and develop
ment continues to be active in thi! 
field to improve the target acquisition 
and location capability to enabk 
modern weapons of the LaCrosse. 
Honest John, Corporal, Sergeant and 
Redstone class to fire upon a ta~tt 
with first round hit or kill and to 
the limit of their rnnges under all 
weather and visual conditions. 

issue 

Never in the history of our country have the "5 Big M's"-Mone~·. 
Man power, Materials, Manufacturing and Management-in national 
security and their interrelationship with the military, psychological, 
economic and educational factors been as important as they are today. 
The stockpiling of this information among other information in the 
communications and electronics field is indicative of the objectives of 
the Armed Forces Communications and Electronics Association. This 
is the background and the thinking behind SIGNAL's special "Stock· 
pile Issue" coming in January, 1958-a publication which should 
interest everyune. 

THE EDITOR 

SIGNAL. DECEMBER. 1951 



BY LEE LEV ITT 

Engelhard Industries 

APPLYING THE FACILITIES ANO 
kills of a widely diversified group 
f metals and electrical manufactur· 
ng firms to military research and 
evelopment is the complex task of 
:ngelhard Industries' newly formed 
Ailitary Service Division, headed by 
Ailton M. Waller. 

Headquartered in Newark, N. J., 
~ngelhard Industries has ten manu
acturing subsidiaries in the United 
)tates-Baker & Co., 0. E. Make
>eace Co., The American Platinum 
Norks, The H. A. Wilson Company, 
] anovia Chemical & Mfg. Co., Amer· 
iii Co., Irvington Smelting & Refining 
Works, National Electric Instrument 
Co., Azoplate Inc. and Charles Engel
tiard, Inc. It also has a substantial 
interest in Nuclear Corporation of 
America and extensive operations in 
Canada and overseas. 

These firms design and manufac
ture a wide range of precision equij.>
ment with military application~am
meters, transformers, ga lvanometers, 
anemometers, electr ical contact sub
lls.9emblies, timers, ultraviolet meters. 
ignitors, mechanical fuses, cathodic 
anti-corrosion systems fo r ships, 
boiler level gauges, crystal mixers, 
duplexers, waveguides, quartz cavi
tjes and delay lines, gas-discharge 
lamps of many kinds, thermocouples, 
resistance thermometers, optical de
vices, gas analysis systems, gas gen
erators and pur ifiers, antennas. rup
ture discs, spinnerettes, and uranium· 
reactor components. radioactive iso· 
lopes and many other items. 

l n addition, they produce such 
basic materials as metal str ip, tubing. 
wire, clad and laminated metals. 
brazing alloys and Auxes. electrical 
contact materials, thermostatic bi
metal, constant-modulus alloys, chem
ical catalysts and optically clear 
quartz. 

Offhand, it might appear relatively 
simple to steer an industrial organi
zation with these capabilities into the 
main stream of military research and 
development. It is not quite that 
easy, however, according to Mr. 
Waller. 

"To begin with. the fundamental 
philosophy of military research is 
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different," he says. "The Armed 
FoTces do not take the 'marketing' 
approach our people are accustomed 
to encountering in straight commer
cial sales. The emphasis is on strin
gent specifi cations, foolproof opera· 
tion under every conceivable condi· 
lion, and cue of maintenance, rather 
than upon potential markets and end 
price.'' 

He hastens to explain that he has 
found the Federal Government and 
its prime contractors to be quite cost· 
con!cious, but in a different way 
from private companies. 

.. In straight conunercial operations, 
cost is not only important. but often 
utterly controlling-no matter how 
good it is, the product may be unable 
to find a market if it passes out of a 
certain cost bracket In other words. 
the aim is to produce as good a prod
uct as possible within a certain cost. 
In most military contracts, however, 
the aim is to develop as cheaply as 
possible a product which meets cer
tai n inAexible specifications. The dif. 
ference between the two approaches 
is slight in some cases, but in otheni 
it is of great practical importance." 

He points out that some companies 
- notably those closely connected 
with the aircraft industry-grew up 
on military contracts, so that their 
engineers are imbued with the spirit 
of military research. "Most of the 
En~elhard co m p a n i es , however, 
reached maturity long before Worlii 
War II, and, although they have 
handled many Government contracts 
over the pa.st 20 years, they have 
never devoted themselves primarily 
to work of this kind. Thus, there is 
definite need for a coordinating agen· 
cy between them and the Armed 
Forces." 

The sales staffs of tbe various com
panies handle by themselves aU Gov
ernment contracts fo r more or less 
standard items. The Military Service 
Division handles only those jobs 
"where there is no product as yet
in which the whole idea is to come 
up with something new. If, after 
research and development, the item 
becomes standard, the Division drops 
out of the picture." 

Milton M. Waller, 
Military Services 
Division Head 

One of Mr. Waller's problems is 
the very d iversity of the Engelhard 
family, and the fact that the com
panies' operations overlap to a cer
tain extent. His office must decide 
which company should handle what 
project. Sometimes the job is split 
between several of them. 

Once the Military Service Division 
has the details on a proposed con· 
tract, it helps the chosen Engelhard 
company or companies develop a de· 
tailed proposal, and submits this 
through the proper governmental 
channels. After the contract is 
awarded, the Dh·ision handles all 
paper work and coordinates all com· 
munication between Engelhard scien
tists and the procuring agency. On 
"crash" jobs, it helps secure Jette.rs 
of intent or other documents which 
will speed things up. Thus, the mili. 
tary agency and/or major contractor 
does not have to deal with salesmen 
or engineers who do not understand 
their procedures and problems, and 
Engelhard research personnel are 
freed of responsibility for negotiation. 

Sjnce the Division was set up 18 
months ago, it has secured and man· 
aged some 400 projects. Many were 
direct contracts with the Armed 
Forces. OtheTs were subcontracts 
from such companies a.s GeneTal 
Electric, Sperry, W estem Electric, 
Convair and Eastman Kodak. 

A mechanical engineer with a 
Master's Degree in Industrial Eagi· 
neering, Mr. Waller has served with 
various Engelhard companies for 15 
years. At one time, he headed the 
Instrument Division of Baker & Co. 
He coordinated EngeJhard's military 
contract work on an impromptu basis 
for several years before the Division 
was set up officially. 

The Division now has offices in 
Newark, Washington, Dayton and 
Boston. The Newark office handles 
mo!lt of the subcontracts. The Bos. 
ton office works with the Air Force's 
Rome (N.Y.) and Cambridge (Mass.) 
Air Development Centers, and the 
Dayton office with the Wright ADC. 
The Washington office handles work 

(Continued on pase 47) 
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Army Requirements 1n Basic 

and Applied Electronic Research 

by Dr. H. J. Merrill, U.S. Army Signal EnginHring Laboratorie5, Fort Monmouth, HJ. 

THE ARMY SIGNAL CORPS HAS El'\· 

joyed a long and profitable associa
tion with the commercial world since 
the inception of the modern Corps 
at the dawn of the electronic age. In 
many cases1 its activity has been the 
ferment that has contributed to our 
country's electronic growth. In an 
attempt to maintain contact in the 
expanding economic horizons of our 
world, it has been necessary to ac
celerate the development of commu
nications. We point with justifiable 
pride to the Signal Corps' role in 
the development of wire telegraph, 
radio, meteorological systems, avia
tion, radar, computer techniques, and 
the "Missile Master,'' all of which 
have contributed to the growth pat
terns of industry. 

The association of commercial in
terests with the Department of De
fense, assisted greatly by the pressure 
of forceful military leaders, is the 
most responsible factor in the accep
tance of the -research philosophy and 
the prosecution of a large relative 
effort in research and development. 
This acceptance of the application of 
research has made po.saible the re
cent industrial expansion of our 
country. A new industrial revolu
tion, much more drastic than the old 

,one and loaded with implications of 
a vast changing world, has taken 
place since the beginning of the Kor
ean War in June 1950. Our horizons 
have expanded at an accelerated pace 
due to the generous application of 
research to everyday problems. It is 
a change which may be described 

· 8cientifically as a change in research 
methods. We now have access lo eJec. 
tronic computers which permit the 
8olution of problems unhampered by 
the setting of limitations in the bound· 
ary conditions which we formerly 
needed in order to perform the math· 
ematical processes. This in itself ex
plains our ability to extend our re
t1earch many orders of magnitude be-

yond sta11dard conditions. We be
come scientific explorers fo a vast 
new area beyond our standard envi
ronment. The riew industrial revolu
tion represents a substantial effort in 
research aRd .. great initial foresighted
ne8S in its application to our prob· 
I ems. 

Rnolulion in Army 
Adaptatioru 

The Signal Corps is a technical 
service for the Army, which is the 
user or recipient of the military re
search. The Army is also going 
through a revolution. All students of 
tactics and strategy see the vital im
portance of the right sort of an. Army 
in any future conflict. To be effec
tive in this industrial age, the Army 
has to develop oew concepts and new 
organizations io which an army unit 
has the capability for sustained com
bat air transportability and battle· 
field mobility. According to the 
Army Information Dige3t, the new 
Army must be based on these four 
principles: First, adaptability to the 
requirements of the atomic battle. 
field; second, utilization of equip
ment at the higher echelon; third, 
recognition of increased span of con
trol, which is possible through mod· 
em signal communications, and 
fourth, adaptation to the new and 
better material as it is developed. 

The Army's future battle area will 
have a greater breadth and depth 
and the units will be dispersed in 
smaller groups to avoid presenting 
large targets to enemy atomic weap· 
ons. The application of personnel will 
be drastically changed to fit the tech
nological changes. Since fire power 
has increased out of proporation with 
other capabilities. more effort will be 
applied to mohility and communica
tion. Although the number of com
bat troops will he greatly reduced, 
the Signal Unit, along with other sup· 

port troops, will be enlarged. t:poo 
examination of the four principles 
mentioned before, the importanct" of 
electronics and communicatio~ i! 
apparent. They are prime facton. in 
each of the four principles. 1mple
mentation of the new Army p~ 
a great challenge in provid~ the 
surveillance, the communicatiom and 
information for the tactical and !'ll'll· 

tegic disposition of the units.. 
These then are the specific prob

lems of the electronic requi~ 
in the Army which are primarih- in 
the areas of communication and ron· 
trol. Since a communication or con
trol system alwa ys requires some typt 
of intelligence as an input, the d~
tronic problem is closely allied llith 
other problems of accomplishing ~ 
mission of the Armr. In this agt
the input and output systems are pri
marily interested in electronic tedi
niques. It should be borne in mind 
that there are forms of inteUigenN" 
other than voice communication 
which now affect the communication 
Joad and spectrum. We are faced 
with the dilemma that wire tran"mi~ 
sion is fixed and difficult to maintain. 
but at the same time radio presm~ 
difficulties in the problems of inlt'r· 
ference and propagation. 

Key•tone to ln.crenaed C~· 

Basic research coupled with im~· 
nation are needed to develop ne1o· 
communications. We cannot achie'rt 
them by a routine exploitation of 
existing techniques. New reliability 
must be provided in order to link 
mobile units. Greater communication 
capacity must be provided for tht 
additional intelligence load. Applifd 
research is required to develop an· 
tennas that will be less bulky and will 
transmit in narrower beams. Also. 
applied research is needec1 to U.9f' bet
ter the modes of propagation that 
have been established. 
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The new mobile Army must see 
eyond the horizon because the cen
:rs of the Army units will be dis
ersed in depth. The Army must 
1aintain an electronic surveillance by 
1specling the surrounding area for 
nemy movements and must main-
1in control of a large area from 
'Iese localized centers. The develop· 
1enl of area weapons has now prog· 
essed to the point that weapon con. 
rol of great areas is possible. Un
ortunately, surveillance control has 
1ot kept pace with this development. 
\gain, considerable imagination 
nust be expressed in our basic re
earch and brand new surveillance 
echniques must be devised. The 
1roblem of maintaining surveillance 
;ontrol is complicated by the neces
:ity of developing location devices 
¥hich will be capable of recognizing 
ind identifying the target at the 
1ame time. Most conventional surveil
,ance devices require line- of· sight. 
However, in the new Army, we have 
the necessity of extending olir hori
zons far beyond line-of -~ight. This is 
a challenging problem. 

In the establishment of new basic 
research and especially in applied re· 
search, the keystone often becomes 
the development of new components 
and devices. A considerable effort, 
therefore, is required to maintain the 
research and development of new com
ponents and devices. Actuall)' , the 
military has sponsored much of the 
tremendous effort devoted to compo· 
nents and interest in this field is in· 
creasing daily. Although the develop· 
ment of solid-state devices such as 
transistors, which are useable at 
higher frequencies and temperatures, 
is actively sponsored, further exten
sions must be accomplished. The ac
tivities in nuclear and atomic reso· 
nance in the development of the 
MASER (Microwave Amplification 
by Stimulated Emission of Radia
tion) give promise of new communi· 
cation techniques, although I am sure 
that we cannot predict at the present 
time just what turn these develop· 
ments will take. It is certainly a rich 
field, a product of basic research 
which, in the next five to ten vean. 
~ill have most gratifying appiica
tions. In connection with the electro· 
magnetic spectrum, the hboratories 
also have an interest in the develop· 
ment of detectors in the radiac field, 
and possibly some applications of 
gamma radiation and neutron en
ergy may be applied to our commu· 
nication and surveillance pr1>blems. 

The complex and far-reaching sup· 
ply lines of the modem Army re· 
quire that logistic information be 
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made available from the factory to 
the supply services to the combat 
unit. The problem of supplying re
placement parts and expendable sup
lies has always been extremely diffi
cult to solve under combat condi
tions. To cite an example, in World 
War II., we had COr1$iderable com
plaints from the iield to the effect 
that replacement supplies were not 
available for our sound ranging 
equipment. This was surprising be
cause we had shipped great quanti· 
ties overseas. Finally, we sent an en
gineer over to trace these supplies. 
He finally reached a point in the 
Netherlands where, according to the 
records. the supplies were stored. He 
queried the harried Supply Officer 
who said, yes, he had thern1 then took 
our engineer out to a pile of boxes 
100 feet high, 100 yards wide and a 
mile long and said, "They are in 
there." As you may well imagine, the 
loading of such supply pipe lines be
comes very expensive and to make 
it worse, does not folfill its function . 
With the development of modern 
comunications and transportation and 
the application of new electronic data 
processing systems, we look forward 
in our applied research to eliminat
ing static supply depots and cutting 
down on the quantity of depots re
quired, thereby making the supplies 
more rapidly available. 

Man Power, Mobility and Money 

We are interested in computer ac
tivities as a great assistance and saver 
of man power in our basic and ap· 
plied research activities. We are also 
looking forward to the development 
of special purpose computers for soh·
ing our surveillance and communica
tion problems. As the trend in tpe 
growth of electronic instrumentation 
increases, and as the electromagnetic 
spectrum is more fully utilized, the 
problems of electromagnetic space 
become magnified, the problem of re
liability is increased, and the ability 
to take countermeasures against the 
system increases. Our interest in 
countermeasures and counter-coun· 
termeasures is e as i I y recognized. 
With the expansion of electronic 
technology in other countries, the 
problem takes on increased serious
ness. 

The Signal Corps, both in its in· 
temal program and through external 
contracts, has had a long-term inter
est in meteorological instrumentation. 
Although cognizant long-range mete
orological forecasts reside with the 
Air Force, the effects of meteorologi
cal conditions bec:ome more impor· 
tant insofar as they affect Army mo-

bility, surveillance, and long · range 
fire power. 

There is an increasing requirement 
to establish a local area forecasting 
ability and a better understanding of 
the local effect due to mass meteor
ological movements. In establishing 
the use of meteorological data. it be
comes apparent that a knowledge of 
the mass meteorological conditions is 
more important than a single local 
meteorological measurement There 
is an increasing awareness of the ef
fect of mass effects so that true mete
orological corrections can be made 
for local fire control purposes. There 
is great opportunity to establish me
teorological measurements by using 
ground-based instruments rather than 
by sending up sounding instruments 
into the atmosphere by balloons or 
rockets. For instance, a radar study 
of the ionospheric motion may be re
lated to the weather by using the re
sults thereof to determine the posi
tion of weather fronts and to deter
mine the mass weather effects. 

Considering the principles of the 
new Army and the areas of responsi 
bili~y of the Signal Corps, we may 
develop the objectives of the future 
basic and applied research, although 
we should not speak too finely of an 
objective with respect to basic re· 
search. 

One of the first considerations and 
one of the most troublesome prob· 
!ems is the saving of man power. 
Studies have proved that the man 
with the high IQ makes the best com· 
bat soldier. Unfortunately, this is 
practically an impossible situation 
for there are not enough high IQ 
men to go around. Our ultimate ob
jective is to furnish equipment which 
saves this man power. Obviously, it 
is not satisfactory to have equipment 
which replaces one soldier if it takes 
one engineer to keep it operating. 

The next requirement is to provide 
instruments that will perform func
tions for which there is nothing avail
able at the present time. We need to 
extend the spectrum of time and 
space for each area of interest of 
the battlefield in the expanded con
cept. One of the most neglected things 
in the Army has been mobility. We 
need to be able to move our combat 
troops quickly, and to know where 
they are and what they are doing. 
While the movement of the troops is 
not an electronic responsibility, it is 
the big responsibility of electronics 
and of communications, to know 
where the combat units are, what they 
are doing, and to see that they get the 
required support. In recent maneu· 
vers that I attended, in which large 
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numbers of tanks were employed, it 
became quite apparent that we are 
going to have insoluble difficulties 
with that old reliable telephone line, 
for tanks are very efficient wire col· 
lectors. They can wind miles on their 
treads with no effort at all. 

Finally, there is the economic prob· 
lem which is also of great importance 
commercially, that is, electronic 
equipment must make things cheap· 
er. It must he more efficient and save 
at all points in the supply line, in 
production, and in material and la
bor costs. General Gavin, our Chief 
of Research and Development in the 
Army, in describing basic and ap· 
plied research, stated: "A majority of 
work is executed by contract with in· 
dustry, universities, and non· profit 
organizations. A lesser portion of 
the research and development effort 
is performed within Army laborator
ies in order to maintain the level of 
competence for effective quality con· 
trol of contracts, and to carry out 
such functions as requirements for. 
mulation, development planning, fea· 
sibility determination, testing, and 
evaluation." Under this charter fron1 
our Chief, I would like to comment 
that research and development at the 
present time is not efficient, and costs 
are too high. Defense industry must 
accept its part of the responsibility 
for the national budget. Although 

NOW AVAILABLE •.• 

Just released by the Philco Tech. 
nological Center .. . gives compre
hensive coverage of the Concepts of 
SSB .. . Transmitter and Recejver 
Theory . • . Transmitter and Receiver 
Maintenance Techniques. 

140 pages-easy to read and easy co 
understand with Only $300 
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there are maoy responsible contra1 · 
tors, there are also those who do not 
appear to accept contractual commit· 
ments seriously. Many of the propo· 
sals and activities submitted for ap
proval are repetitive and inconsequen· 
tial. Often, when in the course of a 
contract it appears that nothing of 
consequence will develop, it becomes 
unduly costly to get an agreement to 
terminate the activity. 

Allenuea lo Arioid 

For a long time the Signal Corps 
was a salient for the use of fixed
price contracts in the Government. 
Because of defects in the fixed-price 
instrument, cost-plus-fixed-fee con
tracts have been written. However. it 
appears that we have jumped from 
the fire. In the first place, many of 
the ·bids received do not even come 
close to representing the final cost of 
the contract. lt is embarrassing for 
a unit in our laboratory with a three 
billion dollar budget to receive a 
three-quarter million dollar over-run 
on a one-quarter million dollar con· 
tract. (This actually happened.) The 
other defect is the almost universal 
failure to meet specified contractual 
delivery dates. Although the cost
plus-fixed-fee contract allows great· 
er contract flexibility, it does not 
have the right kind of incentive. It 
would be better to have a positive in· 
centive, which pays a bonus for SU· 

perior performance, instead of the 
negative incentive which allows a 
poor performance to continue in· 
definitely. 

Those of us old enough to remem· 
ber back before the Korean War may 
recall that the country developed a 
surplus of engineers because of a 
cutback in research effort This must 
not happen again. Since basic re· 
search is very long term, we should 
profit by history's example and plan 
for the future; we cannot let the ef· 
fort lag or fluctuate. Some method 
of funding must be found whether it 
is from the Federal budget or other· 
wise. Research funded directly by 
the Federal Government has found 
application in all facets of industrial 
production; our economy has been 
reaping the benefits of the research 
and development program. The prof. 
its have been most gratifying not 
only in their military application but 
also in the innumerable applications 
of the research to our everyday liv
ing. 

With the above statement of re· 
quirements and needs, it will proba
bly inter~t yo.u to learn the methods 
by which the programs of basic and 
applied research are carried out. The 

:Signal Corps maintains a small inter
nal buic research program in •iric:b 
investigations are made to acquaint 
our personnel with new developmen~ 
in the field, and to contribute as 
much to that field as our capabilitie! 
will allow. The Signal Corps also car
ries on an internal applied resea.rth 
program largely for the same pur· 
pose. The laboratories have ai!-J 
served as a crash facilitv and bafe 
participated in newly esri.blisbed ill· 
vestigation efforts in connection llith 
such things as the atomic bomb. 
guided missile activity, Arctic propa· 
gation and meteorological resurch. 
lt has participated on a crash ~~ 
in various Army maneuvers in which 
an attempt was made to establish tt· 
quirements by demonstrating in the 
field new. techniques whicb ma) tie 
applicable to the Anny problem. 

One of the most rewarding ae1rr· 
ities with respect to basic research 
has ·been participation with the .\ir 
Force and the Navy in joint ~rch 
contracts placed largely with uni,·er
sities. The extension of these joint 
contracts to other organizations b~ 
been taking place recently. 

Most of the basic research a.ad 
much applied research is carried out 
with commercial concerns. Contracts 
are often placed initially on a com
petitive basis, although it is difficult 
to establish a real competitive situa· 
tion on the basis of a loosely drn-n 
specification, as is usually the ~ 
with research specifications. On a 
competitive bid, an attempt is made 
to evaluate the quality and amount 
of manpower applied to the immedi· 
ate problem under consideration. 

The problem of fulfilling the ob
jectives which have been outlined N"

quiTes the application of energy and 
imagination. Too many contracts. 
which have been labeled "Studr'" •~ 
carried out where one tends lo ·forp-r 
that study is the tool of research. not 
the end. The end of basic research 
is invention, classification and n· 
ploration. We are getting too roam· 
tools and not enough end-production 
invention . The basic r~rch is a 
long-term proposition which finaUy is 
the only instrument that wiU lead to 
the solution of our problems. If •'e 

don't apply continuity of effort to thr 
long term problems, we will find (IUJ 

energy dissipated in a series of in· 
terim steps in which the ad,·ance 
from step to step is not signifi<'anL 
The fundamental factors that make 
for research growth are the tho~t! 
and the ideas. In the words of &:hil
ler, "It is the spirit itself wbich fill~ 
the body." 
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POMSEE Puts Them 
To Work 

by J. R. Jackson, RCA Service Co., Inc. 

THE NA VY, LrKE OTllER MILITA.RY 
5ervices, is faced with the modern
lay maintenance problem resulting 
ttom complex equipment and the 
leed for correspondingly longer train
ing schedules. The percentage of time 
that must be spent in training to at
ta1n maintenance proficiency on any 
electronic equipment is high. There· 
fore, only a short time remains during 
an enlistment when a man's services 
can he used operationally. 

A simplified maintenance plan for 
shipboard electronics equipment is 
being used successfully by the Bu
reau of Ships. The POMSEE pro
gram (Performance, Operation, and 
Maintenance Standards for Electron· 
ics Equipment) has been developed. 
and evaluated as an answer to the 
maintenance problem. 

The Ba.ic Plan 
Since a large percentage of main· 

tenance man-hours is spent in check
ing and testing electronfos equipment, 
the use of relatively unskilled per. 
sonnel for this work seems logical. 
Thus, a greater percentage of the 
time of experienced personnel could 
he released for troubleshooting, criti
cal adjustment, and the final setting 
up after repair. Also, with more time 
available, the experienced engineer 
could work more efficiently. 

POMSEE enables relatively un
trained personnel to be utilized by 
setting up Performance Standard 
Sheets and Maintenance Standards 
Manuals for each equipment. It also 
enables engineering personnel to 
make checks at any time to determine 
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if the equipment is operating as it 
should. It also sets up a series of 
preventive maintenance routines to 
be carried out at periodic intervals to 
assure continued normal operation of 
the equipmenl POMSEE material 
encompasses for each equipment a 
Performance Standard Sheet, and 
a Maintenance Standards Book (Part 
I, test procedures and maintenance 
references; Part 1'7 preventive main· 
tenance check-off). 

Jn essence, the maintenance think
ing is done by engineers who are 
familiar with maintenance procedures 
and with particular equipments. The 
results of their efforts are set down 
in chart and picture lorm. Personnel 
unfamiliar with the particular equip· 
ment can nevertheless carry out much 
of the testing that is required, using 
this information. 

Performance Standard Sheet 

The purpose of the Performance 
Standard Sheet is to indicate the 
equipment's expected operational 
capability. This is accomplished by 
taking a specific series of technical 
measurements contained in the Main
tenance Standards Book, Part J, the 
results of which may be used for 
reference when determining the con
dition of the equipment during future 
tests. 

These tests and measurements are 
made at significant point& of the 
equipment. The tests are grouped 
according to functional sections-that 
is, all the electrical circuits and me
chanical parts that act together to 

perform a specific function, such as 
transmitting, receiving, and so forth. 

Maintenance Standard• - Pan I 
This section establishes a series of 

maintenance standards tests that can 
he recorded in simple tabular form. 
Starting .. with the simplest basic test, 
such as checking the input voltage, it 
includes a progressive series of tests 
in logical sequence covering the en
tire equipment. 

On the test chart, the first of five 
columns shows the "step" or test 
number. The second column, headed 
"Action Required," states briefly the 
purpose of the test. The thfrd column, 
"Preliminary Action,'' states how to 
set up the test: "Connect multimeter 
to terminals 1 and 3 of TlOl." The 
fourth column is headed "Read lndi. 
cation On," which is self-explanatory. 

The last column, "Maintenance 
Standard," provides space for record
ing the actual reading. Limits for 
guidance are listed for each reading. 

On the page opposite the test chart 
1n the Maintenance Standards Book, 
Part J, is a line drawing of the equip· 
ment or unit with call-outs nmnbered 
for each "step" or test number of the 
chart. The test equipment is shown 
connected just as described in the test 
chart, or the controls or meters of the 
basic equipment itself are indicated 
when described. in the chart. 

When the illustration does not 
show the exact connections clearly, 
blow.ups of the area in the chasis are 
shown so that full visual understand-
ing is possible. " 
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Maintenance Siandard.-Part II 
The pµrpose of the second section 

of the Maintenance Standards Manual 
is to provide maintenance personnel 
with systematic and efficient preven
tive maintenance instructions for a 
specific equipment. The format is 
similar to Part I. 

Steps are included or references are 
made to steps contained in Mainte
nance Standards, Part I, for periodic 
accomplishment and are designated 
as routine or technical. Routine steps 
are identified on the appucable page. 
To lighten the load of the technician, 
the routine steps may be performed 

}t'rom 

''figure of peech"' 
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by operating personnel. 
Usually, the first step in Part II 

is the daily routine of placing the 
equipment in full operation. Next is 
a series of weekly checks including 
certain maintenance standard checks, 
followed by adjustments, inspection 
and cleaning operations. 

The monthly routine usually in
cludes complete inspection for me
chanical faults, deaning and tighten
ing of insulators and bushings, clean
ing of chassis and so forth. 

The quarterly checks include, in 
the case of a receiver for example, 
such items as testing sensitivity and 

to 
'conver a ti on" piece 

in 53 days 
l·vith RDA* 

On~ of th" klo\ thin!' 
li'IJ:iy·· for11,o.1 elcclronf~ 
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h> t•ommuniaite with JX'rfrcl •~~ttl"urk. 
wilbout intt rruptfon nr fntorfcrruN1. 
R~,·1·n1lv ll:IJl1t1urttn w" :i~kctl h:\< 
.1 nw 1ur 111 rtt ~ n;:a~ccJ in guided 
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Through more than 1.000 practical 
combinations of ten amplifiers. the 
CIC\ 21 provirfc-, in~t;111tanc<1u, Jnd 
r"r(c:c;1 1.nn1munkat1on bclwt.:t:n 15fJ 
n·mmd) '1111iuneJ i11tlivid11.t1• nr 
•ro11r• \11 .111t .. 11111Jing tc111..-r. ., 
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bandwidths of the various cin:ui~. 
checking signal-to-noise ratio, adjll!l
ing wave traps and checking cift'Uit 
alignment. 

Following each series of tf'.!!l! in 
the manual-daily, weekly, monthly, 
quarterly- is a date chart CO\'ering 
a period of 2 years. Pertinent sud· 
ings and the initials of the person 
making the tests are to be entemi in 
these charts. 

V•e of Manuah and Slaem 
Performance standard measure

ments are accomplished in the £dd 
for an individual equipment upon 
receipt of the Performance Standard 
Sheet and Maintenance Standard., 
Part 1. After equipment overhaul or 
after accomplishment of major £dd 
changes, these measurements are 
again made. 

After an over-all checking and 
peaking of sections, the prescrihed 
tests and measurements of the Per
formance Standard Sheet are made 
and the results entered in the spa~ 
provided in the Maintenance Stand· 
ards, Part I. The technician follows 
up with his portion--the remainder 
of the Part 1 measurements and ~ 
preventive maintenance instructions 
of Part II. 

POMSEE thus provides a logical 
series of test procedures that can be 
carried out by electronics penonnd 
not necessarily experienced in the 
particular equipment involved. lt 
does not attempt to get into the why. 
what or how of corrective mainte
nance since these subjects are already 
covered by the technical manuals and 
other publications. 

POMSEE does provide the indica
tions of normal operation capahi~· 
and shows the functional section in· 
volved when abnormal operation is 
present. It provides the simplified 
steps necessary to assure continued 
normal operation. If the records sho"· 
that readings for a particular !'ftp 
vary progressively in the same dim:
tion every time a check is made, the'"' 
is a definite indication of impro~ 
operation, and corrective measures 
must he taken. 

POMSEE manuals and sheets have 
been, are being, or will be prepared 
under contract for most of the elec
tronic equipment under cognizance of 
the Bureau of Ships. As new equip
ment procurements are made, PO~f
SEE manuals and performance stand
ard sheets will be prepared simul
taneously. 

Based on past performance, POM
SEE is assured of continued sue~ 
in the Fleet. 

···-·-
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AF~EA Group Hem.hers 
Communication1-Electronic1-Photocr1phy 
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Admiral Corp. 
Alreraft Radio Corp. 
Allied Control Co., Inc. 
.\llled Radio Corp. 
.\meriean Cable &: RadJo Corp. 
4merleaa Electronic Laboratorlea, Inc. 
4.merlean Iaedtate of Eleetrical 

EqineeN 
4.merleall Machine cl Foundry Co. 
4.meriean Radio Rel.,. Leape 
Ameriean Telephone & Telearapb Co. 
American Telephone cl Telepwph Co .. 

Lons Une. Dept. 
Ampell Corp. 
Amphenol Eleetronlc. Corp. 
Anaconda Wire &: C.ble Co. 
A. R. F. ProdaclAI, Inc. 
Arnold Enlineerin• Co. 
Atlu Pn:elalon Prodacb Co. 
Aatomade Eleetdc Co. 
Aatomade Electric Sale.1 Corp. 
Aatonaade Telephone & Elttlrlc Co., 

Lad. 
AutonetiC'l!I, Divbion of North American 

Aviation, Inc. 
Barker & WUllameou, Inc. 
Barry Coauola. Inc. 
Bell & Go.en Co. 
Bell Telephone Company of Pa. 
Bell Telephone Laboratoriea. lne. 
BendJll Radio Division, Bencllx Avfa. 

tioa Col]!-
BJaekham Eleetronlc Corp. 
Billey Electrie Co. 
Bomae Laboratorle9, Inc. 
Bridah '11loDUOn·Homtoa Co .. Lad. 
Bruno-New York lndaalriea Corp, 
Bmroq!aa Corp. 
Calllornia Water A Telephone Co. 
Cambrlqe '11lerm.lon1e Corp. 
Capitol IUd.lo EllFneerlna' lmdtate, 

lnc. 
Carolina Teleplaoae & Telep.pit Co. 
Central TeeJuaieal lmtltate 
Chesapeake cl Potomac Tel. Co. 
Ondnaati cl Suburban Bell Tel. Co. 
Collla1 Radio Co. 
Colambla Broadeudn• S,.1t.em. Inc. 
Connlr. DiYlaioD of General D,.naadea 

Corp. 
Cook Eleelrie Co. 
Copperweld Steel Co. 
ComelJ.DabWer Eleelric f.orp. 
Crai• Sy1tem1, lne~ 
er-ley DMeloa-Avco Mfa. Corp. 
Dana, P. A., Inc. 
De.lsnen for lnd111lf'1, Inc. 
IkVry Techn1eaJ lnethate 
Diamond State Telephone Co. 
Dictaphone Corp. 
DaKane Corp. 
lh&Mont, AOea B., Laboratories, Inc. 
Ea.tman Kodak Co. 
Eleetronle ANOdatee, Jne. 

' Eleetronic CommanJeatJoaa, Inc. 
El,in Metalformen Corp. 
Falrehlld Camera & ln•lnlm-t Corp. 
FU'Dlworth Eleetroalea Co. 
Federal Teleeommanleadon 

Laboratoriea 
Federal TelecommanleatJon Labora

tories, Dlvltofon of W e9t Coast Labe. 
Federal Telephone & Radio Co. 
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General Aniline &: Film Corp. 
General Cable Corp. 
General Conununlcation1 Co. 
General Eleelrie Co, 
General Telephone Corp. 
Gilfillan Broe., Co. 
Globe WI.re.leas, Ltd. 
Gray Manafactarin• Co. 
Ballamore Eleetroniea Co. 
Baller, Ra11D0a.d and Brown, Inc. 
Hallieraften Co., The 
Haloid Co. 
Bueltiue Eleetronlea Divlelon, 

Huehlne Corp. 
Heinemann Eleetric Co. 
Benale1 Motor Corp. 
Bitemp Wire., lac. 
Bol'man Laboratories. Inc. 
Ho•aa Laboratoriee, lac. 
Hoover Electroolea Co. 
Bop1da1 En,tneeriq Co. 
Busbee Ah-craft Co. 
Byeon Etitao. lne. 
lllino11 Bell 'hh:p hone Co. 
Indiana Bell Tell'phoiar Co. 
Indian.. St~I & Wire Co. 
la1tJtate of Hadltl £n«htt'om. 
lntern11dmuil Jiddon• !'1111dtlm·• 
International Re1ittance Co. 
International Telephone & Tele1raph 

Corp. 
Jacobaen Manafaeturins Co. 
Jan1ky & Bailey, Inc. 
KeU0«s Swltchboanl & Supply Co. 
Kin Tel 
Kleimehmldt Laboratoriea, lac. 
Koiled Korde, Inc. 
Lanadale Tabe Co., DMdoo of PhJlco 

Corp. 
Leieb Salea Corp. 
Lenkart Eleetrie Co. 
Lewyi Manafact~ Corp. · 
Loral Eleetronkl Corp. 
Machlen Laboratoriea. Inc. 
Ma_pavox Co. . 
Mallory, P. R., & Co.:, Inc. 
Materiel TelepboDlqae Co. 
Mlchl•an Bell Telepholle Co. 
Montsomery Co., The 
Motorola, lne. 
Moaa&afn Statee Telephone cl Tele-

paph Co. 
Mallard Ltd. 
Mater Co. 
Myealu Corporadon of America 
National Co., Inc. 
Nellon Technleal Enterpmee 
Ne1118·Clarke, Inc. 
New Enslaad Tel. & Tel .. Co. 
New Jeney Bell Telephone Co. 
New York Telephone Co. 
North Electric Co. 
Nortbwntern Bell Telephone Co. 
Oak Manafacturin• Co. 
Ohio Bell Telephone Co. 
O'Keefe & Merritt Co. 
Od1 Ele•ator Co., Elcetroale Dlmlon 
Padfic Mereary Tele•ialon Mf1. Corp. 
Pacific Telephone cl Telepaph Co. 
Paekanl.BeJI Co, 
Pa1Je Commauleadom Eaaineen. Ine. 
Pbelpa Dodie Copper Prodaeb Corp. 

Philco Corp. 
Photo•rapbic Soeie1y of America 
Pleaeey Co .. Ltd. 
Prodelln lac. 
Producdon Re11earch Corp • 
Radiart Corp. 
Radio Corporation of Ameriea 
Radio Corporation of America, 

Defenee Electronic Prodaeta 
RCA Great Britain, Ltd. 
RadJo En.ineerin• Laboratorl-. lae. 
Ramo-Wooldrid1e Corp. 
Raytheon Mauulactarbq Co. 
Red Bank DIYielon, 

Bendis AvlatJoa Corp. 
Reevee butrament Co,.,. 
Remington Raad, DMeloa. of Sperry 

Rand Corp. 
Render Co., Ltd. 
Roeke Iotem"tlon.al Corp. 
Saxonbars Ceramlea 
Sodetr of )lotion PletDJ'e & Tele.Won 

En1lneen 
Sonotone Corp. 
SoandSeriber Corp. 
Southern Bell Telephone & Te.levapla 

Co. 
Southern New Eqlud Telephone Co, 
Soathweatern Bell Telephone Co. 
Sperry Cyroeeope Co., Divialoa· of 

Sperry Raad Corp. · 
Sp,..ae Electric Co. 
Stackpole C.rbon Co. 
Standard Telephone & C.bJe.. Laci. 
.Stanford Reeeareh lmdhlle 
Stelma, lne. 
Stewart· W al'Der Corp. 
Stoddart Aircrah Radio Co. 
Strombeq.C.rllon Co., Dhidoo of 

General Drnamlea Corp. 
Svprenant Mfs. Co. 
~lnnla Eleetrie Prodacta, he. 
Teehnleal Materiel Corp., The 
TeJe.Drnamiee. Inc. 
Telephonlea Corp. 
Teletype Corp. 
Ten10Ute JnaaJated Win Co., Joe. 
Te.u1 la1trament1, lne. 
Times Faceimile Corp. 
T.M.c. (C.nada) Lad. 
Trad Electronic:a Corp. 
Tranaitron Eleetroalc Corp. 
Triad Tranaformer Corp. 
Tang-Sol Electrie. Inc. 
Union C.rbide Corp. 
Ualted Telephone Co. 
United Tranefonael' Co. 
Waterman Prodacte Co., lne. 
W ebtter-Oiieago Corp., Go•en.meot 

Dlvltlon 
We1t Coaat Telephone Co. 
Wutem Eleetric Co., lac. 
Weetem Union Telepapla Co. 
WeetJnglaoa•e Eleelrie Corp. 
Weetoa Eleetrfeal la1trament Corp. 
Wheeloek Slpale, Ine. 
Wickes Englneerln1 cl Coa1tnaetloa Oo. 
Wilcox Eleelrie Co., lne. 
WW.nl Storase Battery DI• .. 
El~rie Stora•e BattU7' Co. 

Wt.eonaiD Teleplaone <A. 
Wollenaak Optical Co. 
1.enith Radio Corp. 
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Sec.-Herry C. Rou, Box 249, Hillside 
Rd., Atlantic Highl1nd1, N. J . 

fltAHICIUltT: P.-.- George A. Speer, 
Engr. Sec., FSA, APO 757, New York. Sec. 
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HORTH CAROLIHA.: Pm.-Lt. Col. Cug
gie E. Kyier, Post SigO, Fort Bragg. Sec. 
-Col. Henry J. Hort, 1st Log. Comd., 
Fort Bragg. 

HORTH TIXAJ: p,.s.-H. J. Wiuem1nn, 
Texa1 lnstniments, 6000 Lemmon Ave., 
Dalles. S.c.--.lohn W. Williams, 4913 
Cockrell Avf., Fort Worth. 

HORTHIAJTlaH UNIVERSITY: 360 
Huntington Ave., Borton 15, Miu. Div. 
A: Pre1·.-Wllfred J . Picard; Sec.- Tliom1s 
R. King, J r, Div, B: Pr ... -N .. I W. At

lin1011; Sec:.--Juon Brooks. 

NORTHWEST FLORIDA: Pm. - Col. R. 
B. H. Roc~ell, Hq. APGC, Eglln AFB. 
S.c:.-C1pt. Edmund G. Forkner, Hq. 
APGC, OCS/ M-ME, Eglin AFB 

ORANGE: P,.1.-Frecl A. C11llm1n, Radi1-
t ion, Inc., 501 CommonwHltti Avt., Or· 
lendo, Fie. Sec.-Mej. Donald E. Dobbin1, 
Orl1nclo AFB, Re. 

PARIS~ Pres.-Br. Gen. Frenl W. Moormen, 
U. S. Army Att1che Fr11nce, APO 230, 
N.Y. Sec.-Lt. Col. Ruuell A. Duke, Office 
of U.S. Army Att1che, APO 230, N. Y. 

PHILADELPHIA: Ptes.--.1. B. Henry, IRC, 
'40 I No. Broad St. Sea.-R. l . Helber-
1tadt, Diamond State Tel. Co,, 1329 Chert· 
nut St. 

PHILIPPINE: Pres.-Col. Orville l1ird, 
Hq. Thirteenth AF, APO 7'4, S. F. Sec.
Robert C . You119, Radio Electronic Hqs., 
Inc:., P.O. Bo~ 1400, Manila. 

PITTSBURGH: Pm. - George H. Ader
hold, Saxonburg Cer1mic1 Co., Suon• 
burg, P1. Sec.-H. W, Shepard, Jr., 386 
Arden Road. 

AFB, Colo. 

ROME: Pres.-Maj. William B. Bodine, Az. 
my S.c. MAAG, APO 7'4, N. Y. S.C
John E. Coleruao, MAAG Army, APO 
794, N. Y. 

ROME-UTICA: Pres.-All1n A. Ku1tD, be 
Center, N. Y. Sec.-Oerrell S. Kirby, 904 
Royd Ave., Rome, N. Y. 

SACRAMEHTO: Pre1.-Lt. Col. aa,.nce 
M. Godfrey, Sacramento Signel Depot. 
Sec.-Capt. Robert McMorrow, 951 La 
Sierra Drive. 

SAH FltAHCJSCO: Pres. - S. N. Buton, 
Mackay Radio, P. 0. Bo• 1241, Pelo Alto, 
Calif. S.c.-Ka,.I W. Goou.ns, Peclfic 
T&T Co., 1'40 New Montgomery St. 

SAH JUAH: Pre1.-Capt Gifford Grange, 
CO, Naval Comm. Ste., Sen Juen, P. R. 
Sec.-Albert Cr11mley, Radio Corp of P. R., 
P. 0 . Box 10071, Ceperra Heigh+.. P. R. 

SCOTT-ST. LOUIS: Pres.-Col. Cherfes W . 
Gordon, 3310 TTGrp Cmdr., Scott AFB, ID. 
Sec.-Allen L El1enm1yer, P.O. Bo. 456, 
Trenton, Ill. 

SEATTLE: Pre1.-Reymond J . Lain1, 5t t 
E. 123rd Sec.-Merrill R. StllH, 916 W. 
122nd. 

SOUTH CAROL/HA: Pm.-Cmdr. H. C. 
Rodin, Bldg. 10, Charleston NHel Ship. 
yard, Chert.ston. Sec.-f. L. Davis. Soutfl. 
• rn Bell T&T Co., Owen Bldg., Columbia. 

SOUTH TIXAS: p,.1.-COI. Albert H. S11i
cler, 1822 A.ACS Group, Randolph AFB, 
Tex. Sec,-S. J. KHne, South...+ R .. 
search Institute, B" 2296, Sen ~nio. 

SOUTHEltH CALIFOIHIA: Pres. - Lest.r 
R. Daniela, Daniels Engineering, Inc., 5244 
I/en Nuys Blvd .. I/an N11ys, C.I. S.C.-Col. 
Fren~ J. Shannon, Sr., P1cific Mercury 1V 
Mfg. Corp., 1345 Heyvenhurst Ave., 
Sepulveda, Cal. 

SOUTHERN COHHECTICUT: Prec. -Ed
wln B. Hurley, So. New Englencl Tel. Co~ 
Box 1562, New Haven. Sec.--J. A. L.o
pold, Dictaphone Corp., 375 Howard 
Ave., Bridgeport. 

SWITZEIRLA.HD: Pr ... -Williem P. Leer, 
Lear Radio, Geneva: Sec. - Robert I/. 
Lindsey, Intl, T elecommunicatiot11 Union, 
Genev1, 

T/HICEIR.OICLAHOMA CITY: Pre1. - Del· 
bert F. Crevens, Southwestern Bell Tel. 
Co., '405 No. Broadw1y, Oklahoma City. 
Sec.-Lt. Col. Albert A. Rudel, 1800 A.ACS 
Wing, Tinker AFB, 0•1a. 

TOKYO: Pres.-Col. Thomes W . Riley, Hq. 
USARJ Sig. Off., APO 343, S. F. S.c..-
0. A. L Hughes (Philco). Hq. USARJ Si9. 
Off .. APO 343, S. F. 

W AJHIHGTOH: Pres.-L H1"iu Robi,.. 
son, Mo+orole, Inc., 1145 19th St., N.W. 
Soc.--John R. O'Brien, HolJmen Labore· 
torio1, Inc., 1625 Eye St., N.W . 
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step into TOMORROW 
.. . the fabu lous world which electron ic computers are helping shape today ! 

HELP YOURSELF to a dream •.. of 
material wealth that staggers 

the imagination-atomic power for 
uansportation . . . interplanetary 
space travel ... electronic miracles 
to cake the drudgery from daily liv
ing . .. a world of super abundance. 

Actually it's all possible. Plan
ning, development, experimentation 
... speeded-up through use of elec
tronic "brains'" ... are already mak
ing our dreams of tomorrow a realiry. 

Toward this end, the U. S. Gov-

ernment, Armed Services, Industry 
and Science are joining forces for 
research and development. Only 
through the use of modern, Jarge
scale data processing systems can 
the complex calculations involved 
in nuclear development, space ex
ploration, research, and electronics 
be solved with speed and accuracy. 

Fulfilling the need for faster, more 
reliable ano compact large-scale data 
processing systems, Philco is proud 
to present TRANSAC S-2000. 

PHILCO Tran&ac' CampvlM 

TM World'' first oll·tranl!slor, lor;e-w:ole 
data pr04:eulng 1yite111 

' ftlV<JAC' r....- ol hJh C' .. --.... 
,,.....,~ ........ " c • .,...,, 

At Philco, ""'" oppor11111i1it1art1111/imi11d in romp1111r rtJtllr(h, tnginu ring """ 11ppli<111ions. Loolt 11htad • •• 11,,t/ 1011'// rboou Philro. 

GOVERNMENT AND INDUSTRIAL ·DIVISION 
PH IL ADELP HI A .4.4, PENN SY LVA N IA 
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Chapter News 
Arizona 

The chapter·s annual elections were 
held in September with Arthur H. Mud
gell, Chief Technical Planner, USA· 
EPG, re-elected president. 

The other officers were named as 
follows: vice president- Lt. Col. Leon· 
ard F. Walker, Technical Operations, 
USA EPG; secretary -treasurer - Dr. 
James C. Coe, Chief Engineer, Science 
Division, USAEPG; directors-Col. Ed
mund T. Bullock, Deputy Command
ing Officer for Technical Program, 
USAEPG; William S. Marks, Jr., Chief 
Scientisl, USAEPG; Forrest G. Hogg, 
USAEPG Resident Representative for 
Motorola, Inc.; William W. Lord, Man
ager, Tucson Office, Defense Products 
Group, American Machine & Foundry 
Company. 

Au1usta-Fon Cordon 
Mr. John S. Siegel, Vice President 

and General Manager for Georgia, of 
the Southern Bell Telephone and Tele
graph Company, was the guest speak
er at the October 17th meeting. 

Stating that one of the basic pre
cepts of the American way of life is 
the manner in whkh it has let busi
ness operate, "both through customs 
and laws." Mr. Siegel went on to point 
out that "when business becomes big, 
ii is a sign of euccess--not a sign that 
big business is had." 

He reminded his audience that this 
is one of the few countries in the world 
where all the people can participate in 
its great industrial enterprises. Mr. Sie
gel, a 1938 graduate of the University 
of Kansas, who started his career with 

AIU[U8la·Fort Gordon-Shown during the October meeting are, lef\ to ri9ht 
Dn1a I'. ~ibbs. USA Signe( Training Center, Ft. Gordon; Col. Brerion E. S11141l, c 
president: Joseph S. Siegel, Vice President end General Manager, for GeonJia, of Sc 
S.11 Tel. end Tel. Co.; Charles M. E.berhart, General Commercial Manager, Souther 
Tel. end Tel. Co.; Col. Erling J . Fon, Chief of Staff. USA Signe! Training Center, 1n0 

Gibson, Auguste District Meneger, Southern Bell Tel. end Tel. Co. 

the Bell system by diggjng post holes, 
brought a chuckle from his audience 
when he remarked that "telephony is 
a fascinating business-even when you 
have to figure out how deep a hole 
should be." 

Baltimore 
Chapter members met at Fort George 

G. Meade on October 12th and viewed 
exhibits representing a cross-section 
of the latest Army equipment which 
had been held over from the Second 
Army's birthday celebration. Col. Tim· 
othy H. McKenzie, Signal Officer of 
the Second Army, was host for the OC· 

casion. 
The program began with a luncheon. 

meeting at the Officers Club. Guests 
were introduced by chapter president 

Henry B. Yarbrough as follow;: 
Wilfred B. Goulett, AFCEA Ext> 
Vice President. and Mrs. Goulett: 
William G. Shaffer; L. Harri;o f 
son, president of the Washington 
ter; CWO James C. Hawley and 
ert T. McArthur of the Bureau of : 
Department of the Navy; Jam~; 
of Minneapolis, and James H. Kt 
a former president of the 0 
chapter and now a member of th• 
timore chapter. 

Among the jtems of intere;t i 
Army equipment display were: 
copters ranging in size from 
"Bubble" to a jeep carrier: n 
field television chain; calibra1io1 
- used to calibrate all field r 
men's instruments; a dfaplar ;ch 
miniaturization of transformer;. 
tors and capacitors; tactical 
equipment used at Army Corp; 
mobile photo laboratory; mobil1• 
type system. Also exhibited were 
els or mock-ups of five mi~sile>
John. Hawk. Hercules. Honl':.I 
and Corporal 

Clticaro 

The Kickoff Dinner for th' l' 
chapter year was held on Sepl• 
26th at Hallicrafters Company. 
cago. Preceding the annaal d 
Hallicrafter's President and Cha 
of the Board, William J. HalliJ• 
former National President of AFC 
hosted a cocktail party for thr 
than 150 members and their i 
who were present. Henry J. ~kD• 
chapter president, presided o•c1 
business session. 

Baltimore - Plc:tur&d here en some of the chapter membe!"f end 1J119rts viewing the 
Hewk mi11ile displayed et the October 12th meeting, held et Fort Meade. Ml'1. John A. 

Shipley, recording secretary for the che pter, is cl'9dited with taking the photograph. 

With the applications of sinide 
hand suppressed carrier mode of I 
mission being rapidly applied In 
frequency radio circuit&, it ll'U f 
that the main technical dis.cu;~!< 
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From radio to ''Redstone'' • • • 

from TV to '' Talos'' . • • 

from aero- to '' astro-'' nautics • • • 

C R E I • • • has met every electronic 

t 

... 

If 

' 

t 

CAPITOL 
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educational challenge of our tlmel 

Several months ago, in these pages, we spoke to you of "the constant challenge 
to do our best to make our best even better." 

It has always been a major part of "doing our best" to keep our curricula 
in tune and in pace with the changing and growing needs of the military 
services and of industry. As our students of 1927 were active in the radio 
field, so our active students of today (numbering 15,000) are professional 
electronics engineers and technicians, situated all over the world, and occupied 
in every phase of electronics, both military and civilian. And this phrase, 
"every phase of electronics" excludes no electronics application, however 
advanced. 

CREI courses are being studied today on the DEW Line and in the Antarc
tic-in Alamagordo and in Munich-by electronics experts in guided missile 
development and by telemetering technicfans on the missile ranges. 

How have we been able to keep pace? Because it has always been our aim 
never to deviate from our ideal: To provide the very best in technical elec
tronic education for professional electronics personnel, regardless of the cost 
and effort required. We have spared no expense to keep our curricula and 
texts constantly expanding as the electronic world expands. Work is in 
progress right now on a new course for Atomic Reactor Technicians. 

As we enter our 31st year, CREJ has in effective operation, group training 
programs with organizations representing the cream--and including the 
vanguard--0f the electronics and aeronautical industries. Our active student 
body includes 5,000 students in the Armed Services, in both enlisted ratings 
and commissioned ranks. Leading companies regularly visit CREI to select 
graduating students for the better-than-average technical jobs. Graduates of 
years back can be found in positions of great responsibility throughout indus
try and the military services. 

We pledge ourselves to increasing effort, so that we may continue to warrant 
the confidence of the great industry whose every challenge it has been our 
privilege to meet. 

-
RADIO liNGINlililllNG INSTITUTE 

ECPD Accredited Technical Institute Cu"icula-Founded 1927 
Dept. 2112D, 3224 Sixteenth St., N.W., Wash. 10, D. C. 

) " 
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Fo r t !\Jo nmouth-Brig. Gen. E<>rle F. Coolt , Comm•nding Genarsl. U.S. Army Sign.i i 
Engincuing Lllbs. ot Ft, Monmouth, N.J. (center) , is shown greeting Rolpft 0 . Hutehiso, 
Amoriun M<1chine ond Foundry Comp<1ny ese>culive, who w~1 !ht guo•I 'P•"hr .. t the Octo. 

ber dinner.meeting of th& chapter. loolting on is Holsey Hubbard, Gheptor prosident, 

the: e'·ening wab devolc:d to th ii; ~uh· 
j ect. Fritz A. Franke, ~l unager or 
Communicat ions P roduc t-. for Hallicra I · 
ter ,,. w11s the mode rator of a pant'l 
composed of Peter P . P ichctto, U. S. 
Army Signa l Communica tions Engin· 
eer ing Agrncy, Wushington, D.C.; Ed. 
warcJ A. Beane a nd Ralph H. Wick. 
er~ham of the Electronic S ur1ply Of. 
tire. U.S. Navy, Great Lake~. Illinois. 

sion , Amer ican Machine and Foundry 
Company, addr esi;e d me111l1er~ and 
guests at the chapte r's October 17th 
mPeting. 

Mr. Hutchison's talk, g iven afte r the 
bu~in eQi< session and dinner in Gihh., 
Hall Officers Club, was on pcacNimr. 
u ~r~ of atomic energy. 

London 
The chapter·~ September 24th meet· 

in{! a t the Columbia C lub H ote l heArd 
three guest speakers on d iver >-e topk• 
a,, fo llows: Colonel J . . \ . P liha l, until 
recently the Director of Com m unira
t ion-EIPctronics for the T actica l :\ir 
Command located at Langler A ir Foru 
Ba,e. and now a",;igned a D in:ctc:.r 
Cmnmunieation~·Electronics. H eadqu111· 
ter ,, Third Air Force, who spoke on d1"' 
problems encountert'rl in tact ical 1.'0nt

munications. 
Mr. John C. C. Gilbe ri n .-x t di ~u,.,_,e,j 

his experiences a~ the master of 1'1.'fl.'· 

mv11ics of the BBC td r• v i~i 11n panel. .. In 

Br ig. Gen. H. F. Gregory, Comma nd
e r of the U.S. Air Force Office o f Sci· 
entific Rebea rch, Washing ton, D.C., wa!\ 
the featured speaker a t the Or tolier 
24th meeting, which was held at tht: 
offices and plant of Bell & Gossett Com· 
pany, Morton Grove. William E. Peugh. 
Sales Manager of the Electronics Divi
sion, chairmanned the presentation of 
the Bell & Gossett story. Mr. Moore 
told the history of the company and 

London-Pictured at the September chapter meeting are, front row, le~ to right: lt. Col 
J. T. Tyler, USAF, chapter president; Mai. C. L. Bachtel, USA; Sir Reginal P•yne-Gallwty. 
11nd Comdr. C. G. Mayer. Back row, la~ to right: Capt. H W. Gipple, USAF; Maj. F. E. 
Stant, USAF: Mr. L. T. Hinton: Col. J. A. Plihol, USAF; Mr. T. E. Goldup: Mr. A. E. Tylor 

described its products. 
Oliver F. Johnson. Manae:er of Bell 

& Go!lsett's Electronics Divi~ion, intro· 
duced General Gregory, whosr hrilliant 
speech, "Exploratory Research in Ell'C· 
tronic!<>." stressed the importance of 
utilizing the latest dii<coveries of basic 
research as soon as possible. Examples 
such as the use of solid·slate devices 
cryogenic circuits, and the MASER 
technique were cited. The complete 
text of General Grq.~ory'i< talk ~;11 
appear in a later j,;~u e. 
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In the introductory speech, Mr. John· 
son pointed out that General Gregory's 
office was responsible for the USAF 
rocket "Farside" which set an altitude 
record of 4,000 miles the day before 
the meeting. Mr. Johnson also related 
that General Gregory directed almost 
all of the USAF development leading 
to a practical helicopter. General Greg. 
ory is as well known in diplomatic cir
cles as in scientific, having s pent four 
years as Air Attache in Paris. 
Fort Monmouth 

Ralph 0. Hutchison. Assistant to the 
Vice Pre~ident. Atomic Energy Divi-

' ·entors Club." He had many amu;inp 
incidents to relate, most of which had 
happened to him while interviem~ 
people for appearance on his tde,i;ion 
program. 

Major Bert E. Dowdy, USAF. Com· 
mander of the 303d Tactical Recon· 
nais~ance Squadron of the 66th Tact~ 
cal Reconnaissance Wing at Semhach. 
Germany, was on tactical reconn1i;. 
sance photography in the Air Foret 
and covered in detail the historT uf 
aerial photography and its applic~tioa 
to the Armed Forces requirement up 1~ 

<Continued on pag.- 461 
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Proceedings ol the IRE 
looks into outer space with RADIO ASTRONOMY 

January 1958 Special Issue 
RADIO ASTRONOMY is responsible for a 

rich harvest of new information about the Here is the revolutionary technique 
sun and certain solar phenomena, meteors 

and meteor showers recorded in broad which is carrying us to uncharted 
daylight, the galaxy of stars of which our own 

sun is a part, and other galaxies infinitely regions of the universe. Discoveries 
distant from us. Regions of the universe 

invisible to the eye and the photographic 
plate can now be seen via their measurable in this field during the last 

radiation at radio wave lengths. New 
developments in antennas, propagation, decade have created another 

low-noise receivers and the ionosphere are 
:>ccurring because of progress in radio astronomy. vitally important branch of science. 

PAPRR8 BY KARL JANSKY in issues of PROCEEDINGS OF THE IRE during the early 1930's first reported 
the existence of radio waves emanating from outside the earth's atmosphere . . . now 

P.ROCEEDINGS publishes the first full discussion of radio astronomy, its current state 
and future prospects, written by the leading authorities from all over the world. 

Special January Issue Contains Nearly 400 Pages Summarizing All That Is Known About Radio Astronomy 

"011 ~rl Janskr" by C. M. Jansky, Jansky & Bailey. 

"Recellectlus 1f Early Exparim1nts in Radio Astronomy" by G. Reber, Hawaii. 

"Radar &1111 Fram tilt Moon at a Wave lenath of to cm" by B. S. Yaplee, et al, 
N. R. L. · 

"bcitatlt11 of the Hydraaen 21 ~m lint'' by G. B. Field, Princeton. 

"Extra lalactic 21 cm line Studiu" by H. S. Heeschen, Greenbank Nat. Obs .• 
N. H. Oieter, Harvard. 

"Radio Stars and the Milky Way at 440 me" by N, G. Roman & B. Yaplee, N. R. l. 

"A Hip Rea.luti1n Radio Telescope fir Use at 3.5 M" by B. Y. Mills, et al, 
Australia. 

'1h1 Sydney 19.7 Meis Radio Ttlescepe" by C. A. Shain, Australia. 

"Radie Telescope Antennas of urae Aparture" by J. o. Kraus, Ohio State. 

"An Antenna Amr for Studies in Meteor and R1dio Astronomy at 13 Meters" 
by P. B. Gallagher, Stanford U. 

"A Wid1 B111d Antenna System for Solar Noise Studies" by H. Jasik, Jasik labs. 

"Radio l1terferometry ef Discrete Seurces" by R. N. Bracewell, Stanford U. 

"A hlari111eter In the Microwave Re1ian" by It Akabane. Tokyo Obs. 

"The Cornell Radio Polarimeter" by M. H. Cohen, Cornell. 

h10.7 cm Solar Radio Flux Measurements" by W. J. Medd & A. E. CovingtolJ. 
Canadian Res. Council. 

"AllurJtilft Techniques as • Taol for 21 cm Research" by A. E. Lilley & E. f . 
McClain, Yale. 

''Lun1rTh1r1111I R1di1tian 1t 35 KMC" by J.E. Gibson, N. R. L 

"Planetary anlf Solar Radio £mission at 11 Meters Wavtlen1tll" by J. 0. Kraus, 
Ohio State. 

MORE THAN 45 ARTICLES IN AU 

SIGN~l. DECEMBER, 1957 

Proceedings of the IRE 
1 East 79th Street, New York 21, N. Y. 

O Enclosed is $3.00. 

O Enclosed is company purchase order for the 

January, 1958 issue on RAOIO ASTRONOMY. 

NAME------- - - -------

COMPANY-------------

ADDRES,,.__ _ ___________ _ 

Cl TY & STAT<-------------

One copy at $1.25 to IRE members, domestic and foreign. $3.00 

to non-members; $2.40 to public: llbrarles, colleges and sub

scription agencies; postage prepaid to U. S. and Canada; 2f>c 

additional per copy to other countries_ 

The Institute 
of Radio En1ineers 

1 E11t 71111 Strfft • New Ytri :n, II. f . 
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the present date. He utilized visual aids 
and briefing charts to show various 
methods and types of aerial photog
raphy, assorted cameras equipped and 
how it is mounted in the aircraft, as 
well as the different types of pictures 
from different altitudes and positions. 
New YoTI< 

The chapter's October 23rd meeting 
heard an address on "Electronic Com
bat Power," by the noted aviation pion
eer and inventor, Major Alexander P . 
de Seversky. 

Prior to the meeting, held at the 
Belmont Plaza Hotel, members and 
guests assembled for cocktails and din· 
ner. The guests at the head table in
troduced by chapter president B. H. 
Oliver, Jr., included Rear Admiral F. 
R. Furth, AFCEA National President; 
CapL Wilfred B. Goulett, USN (Ret.), 
the new AFCEA Executive Vice Presi· 
dent; Brig. Gen. Royal Hatch, Jr., Dep· 
uty for Air National Guard Affairs, 
and Col. M. A. Elkins, Commanding 
Officer of Mitchell Air Force Base. 

R-- D ai!.¥ 
Rome• Utica - Dr. John R. Pierce, left, Bell Telephone LeboretoriH scieniist. it 
convening with, from his left; Maj. Clifton L. Nicholson, Assistant Chief of the t 
Laboratory, Rome Air Development Center: E. Merle Wolf, Auistant Chief &i9ineer a• 
Cable Cor.p., and Fred W. Mey, Rome Salas Manager of General Cabla Corp. Dr. 

discuued outer space travel et the Octobor 16th muting of the chapter. 

Major de Seversky discussed the con
tinued development o{ air power since 
World War 11. He pointed out that nu. 
clear weapons are getting more powerful 
and smaller, which serves to increase 
the fire power of the Armed Forces, 
but that the method of delivery will 
decide the issue rather than the type 
o{ weapons used. He stressed the su· 
premacy of the Air Force in its mobility 
throughout the world. 

The speaker defined air power as the 

ability to assert its will by air mobility 
and further said that air power is also 
space power, extending from the earth 
to infinity. In this concept, the control 
of the air is the control of space and, 
therefore, aircraft, missiles, rockets, etc., 
are interchangeable. Major de Sever
sky stated that, in his opinion, one Air 
Force instead of three military depart
ments is essential to our national de
fense and that all efforts should be 

TELEPHONE AND TELEGRAPH EQUIPMENT 
Radio Engineering Products is currently producing a number of types of equipment, 

electrlcaily and mechanleally interchangeable with standard Bell System apparatus. 

CARRIER-TELEPHONE EQUIPMENT 
CS Carrier-Telephone Terminal (J687S6). A kit for adding a fourth toll-grade chamel 
to existing C systems is available. • Cl Carrier-Telephone Repeater (J68757) • 121A C 
Carrier line Filter • H Carrier Line Filter (X66217C). 

CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph OtaMel Terminal (J70047C) • 140A1 Carrier ~pply 
(J70036Al, etc.) • 40AC1 Carrier-Telegraph Terminal. 

VOICE-FREQUENCY EQUIPMENT 
V1 Telephone Repeater IJ68368F) • Power Supplj (J68638A1 ) • Vl Amplifiers 
(J6863SE2 and J6863SA2) • V3 Amplifler (J68649A • V-F Ringers (J68602, etc.) • 
Four Wire Terminating Set [J6862SG1 ) • IC Volume Limiter (J68736C). 

D-C TELEGRAPH EQUIPMENT 
1681 Telegraph Repeater (J700378) • 10E1 Telegraph Repeater (J70021A) • 12882 
Teletypewriter Subscriber Set (J70027 A). 

TEST EQUIPMENT 
2A Toll Test Unit (X63699A) • 128, 13A, 30A (J64030A) and 32A (J64032A) Trans· 
mission Measuring Sets • 111A2 Relay Test Panel (J66118E) • 118C2 Telegraph Trans• 
mission Measuring Set (J70069K) • 163A2 Test Unit (J700458) • 163C1 Test Unit 
(J7004SD). 

tl>MPONENTS AND ACCESSORIES 
2SSA and 209FG Polar Relays • Repeatin9 and Retard Coils, several types • 184. 
185, 230A and 2308 Jack Mountings. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 

rru1r•to ta c.t.olu 
U~h~""' • ·6117 I A0 ( f4 ,IO. •,, OtH l£Al 
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directed to increasing our elcc1 
developments, including counte1 
sures against hostile air powe 
space missiles. 

Pittsbu,ilt 
On October 17th, cha pt er me 

were guests of Saxonburg Cer 
manufacturers of precision cer 
Chapter president George Ad 
who is General Manager of Saxo 
Ceramics, was host for the ev 
The program included a conductE' 
of the plant's facilities and a 
hour. 

An added feature of the meetin 
a specially arranged tour of the 
by Carnegie Tech cyclotron in 
lion at Saxonburg. Guides wer< 
vided to explain the operation ' 
atom smasher aod to answer the 
erous questions of the AFCEA E 

Rome-Utica 
The chapter's October 16th m• 

was reported in the Rome Daifr 
tinel as follows: "A follow-up ·t· 
cussion of travel in outer space a 
n ight's meeting of the Rome 
Chapter, Armed Forces Communic< 
and Electronics Association. is ~ 
uled for January when the speake 
he Major David G. Simons. 

"He is the Air Force officer wh< 
summer soloed in a balloon at a ri 

alti tude of more than 100.000 f 
about 19 miles-and thereby, it i 
lieved, proved it is safe for man 1 
to outer space. 

" Instructors and stud en t:;. 
Utica College, Rome and Utica 
schools and the Mohawk Vallev 1 
nical Institute, were among the 26;:; 
sons present at last night"s slide
trated lecture by Dr. J ohn R. Pi 
Bell Telephone scientist, oo the 
ceptio n s aod misconceptions of 
problems of space travel 

" His talk. given at the Griffi ~~ . 
Officers Club, embraced the space 
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1el of science fiction !'tories and the 
!xperiments of recent ye.ars in which 
nice and monkeys were sent 80 miles 
tloft, 'and when picked up seemed to 
ie none the worse.' 
"If the research animals can do it. 

:ontinued Dr. Pierce, "men can pre
.umably follow.' However, he cited the 
1um:sn form as the chief drawback. 
It is likely to be the weakest link in 
he chain• leading to space travel. in
lirated Dr. Pierce. 

"He said, 'The human body is not 
1dapted to conditions in a near vac-
1um.' 

"Dr. Pierce, Director of Research for 
!.lectrical Communications at the Bell 
relephone Laboratories, referred to the 
q>ace travel problems anticipated by 
ingenious' science fiction authors-such 
1azards as those presented by meteors 
md cosmic rays, and how air pressure 
ll'Ould swell an ill-designed space suit 
nto he! pless rigidity. 

"He pointed out that while today it 
is possible to transmit a television sig
na] to the moon. and even to the planet 
Mars, man's probing of nature and the 
consequent determining of laws of sci
ence have turned up additional space 
travel problems. 

.. Dr. Pierce said these laws reveal, 
among other things, that it is 'unbear
ably hot' inside the orbit of the planet 
Venus. and that space travel beyond 
the orbit of Mars is 'terribly hilly' as 
contrasted to smooth ftight. 

"His talk was supplemented by col
ored slides illustrating a voyage from 
the earth to the moon, Mars and IC\ 
tht' planet Saturn." 

Sacramento 
:\ social get - together held at the 

MA RS building, Sacramento Signal 
Depot. on September 30th. opened the 
chapter's activities for 1957-58. During 
an informal business session, members 
discussed program subjects for future 
mertings. 

Guest !peaker at the October 21st 
mPeting was Dr. R. W. Gerdel, Chief 
of the Climatic and Environmental Re
search Branch of the U.S. Army. Snow. 
Ice and Perrna-Frost Research Estab
lishment, Wilmette, Illinois, who gave 
an informal lecture on military oper
arions in the Arctic installations in the 
northernmost reaches of Canada. He 
also discussed "The City Built UndeT 
the lee in Greenland'' and related 
projects. 

Dr. Gerdel augmented his discussion 
with a large collection of color projec
tion slides. 

The meeting was held at the Officers 
Mess of the Depot and was preceded 
by a cocktail hour. 
S.n Juan 

The September 26th meeting, beld 
at Fort Brooke Officers' Club, was 
devoted to a discussion of how the 
chapter could assist the Common· 
wealth of Puerto Rico in initiating a 
ornmend a positi,•e program of chap
technical training program in its vo-
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cational school system. Mr. A. L. 
Alicea of the Department of Educa· 
tion, present as a guest of the chap
ter, slated that the Commonwealth 
wished to institute a program of train· 
ing for technical positions for com
munications and allied industries but 
that the Department of Education 
needed advice and assistance in initi
ating and conducting such a course. 

The following committee was ap
pointed to study the matter and rec
ommend a positive program of chap· 
ter assistance: Eugene Klein, FCC. 
chairman pro tern ; John Golden, RCA 
Communications, acting chairman; 
George Alich, CAA; Kinne Pracbel, 
Prachel's TV Service; Jaime Acosta, 
Radiotelephone Communicators; and 
Gerard Lavergne, Puerto Rico Tele
phone Company. 

Recommendations made by the 
committee were submitted to the 
Octoher 24th chapter meeting and 
were approved for transmittal to the 
Commonwealth Department of Edu· 
cation. The principal recommenda
tion concerned the shortage of quali
fied instructors to conduct the tech· 
nical trajning. The chapter recom
mended a practical program of re
cruiting qualified instructors from 
the electronic industries and com
munications svstem in Puerto Rico. 
Another re<:o~mendation was that 
such trainine: be aimed at obtaining 
a suitable FCC license at first. with 
ontions to change at a later date to 
telephone, telegraph or wire com
munications work. 

Chapter President Wyman S. Bor
clen announced his imminent transfer 
to Mexico City and tendered his 
resii:cnation from office. He was 11:iven 
a unanimous vo~e of appreciation 
for his service to the chaoter. Cap· 
tain Gifford Grange, USN, Com
mandini?" Officer of the Naval Com
munication Station and vice nresident 
of the chapter, succeeded to the presi
dency. Mr. )awes P. Fitzwilliam, 
past · president. was appointed to fill 
the vice-presidential vacancv. 

Special p:uests at the October meel
init were: Dr. Amador Cobas, radio
isotope scientist at the Universitv of 
Puerto Rico; Maj. Earl McCain. 
USAF, and six Air Force and Civil 
Air Patrol officers who were in Puerto 
Rico for the October 26th AF /CAP 
SARCAP, a fully-simulated search 
and rescue mission sponsored by the 
Air Force. 
Tinlcer-Olclaltoma City 

The October 15th meeting was srion
sored by the Southwe~tern Bell Tele
phone Company, with Clarence C. 
Flora of the engineering department. 
as the guest speaker. 

Mr. Flora's subject was "Distant Ear· 
ly Warning Radar and Communications 
Projects in the Arctic." His presenta
tion was illustrated by an outstanding 
collection of color slides and covered 
the early planning and logistics build. 
up for "Project DEW Line." 

Included among the guests were 
members of the Oklahoma City chap
ter, American Institute of Electrical 
E11gineers. 
W asltlngton 

A complete progress report of the 
U.S. earth satelHte program was given 
by Dr. Homer E. Newell, Jr. , of the 
Naval Research Laboratory at the regu
lar luncheon meeting on November 5th 
at the Willard Hotel. Total attendance 
was four hundred and fifty. 

Dr. Newell is the Science Program 
Coordinator for PROJECT VAN
GUARD at the U.S. Naval Research 
Laboratory. He discussed various sci
entific uses of any earth satellite, and 
gave detailed information concerning 
the experiments to be performed with 
U.S. satellites as part of the Interna· 
tional Geophysical Year. 

Seated at the head table were: Dr. 
Newell; Hugh Odishaw, Executive Di
rector, U.S. National Committee for 
the International Geophysical Year; 
Capt. Wilfred B. Goulett, AFCEA Ex
ecutive Vice President, and the follow
ing chanter officials: L. Harriss Robin
son of Motorola, president; vice presi
dent!'-Maj. Gen. Emil Lenzner. Depu. 
ty Chief Signal Officer; Brig. Gen. Ber
nard M. Wootton, Deputy Director, Com
m11nications- Electronics. USAF. and 
RaJoh A. Irwin of Westinghouse Elec
tric; secretary-treasurer-John R. 
O'Brien of Hoffman Laboratories; pro
gram chairman - John F. Gilbarte of 
Admiral Corporation. 

Engelhard Induetriee 
IContin11ed from pt1Re 33) 

from Armv, Navv and Coast Guard 
research a-.,enc:~"· 

One of Mr. Waller's biggest prob
lems has been that of securing quali· 
fied personnel. He says he has spent 
a vear and a hal£ looking for two 
men. "Our men work at the engineer· 
ing level, so sales experience is not 
imoortant; on the other hand, pure 
technical profo:iencv also is of little 
value. What we need are men capable 
of grasping the military veiwpoint 
and o f workin~ simultaneouslv in a 
number of highlv technical fields. 
They must be able and willimz to 
pick up a completely new subject 
every few months--<:onstant study is 
required.'' He adds that it takes sev
eral \•ears for even the most highly 
qualified man to become proficient 
in this work. 

Present personnel of the Military 
Service Divi!.lion, in addition to Mr. 
Waller, include T. W. Cushing, V. A. 
F<lrlenza, F. B. Baur and R. J. Smith. 
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£acts about services, products and achievements to a speciaHzed and interested 
audience. 

Thirdly, the AFCEA Convention guarantees a highly intellectual and top 
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Artist's conception o f tuned-cavity accelerator. 

G-R Sweep Drive Aids in Design of 
World's Largest Mechanically-Tuned Cavity 

Setup used dunnc accelerator develop. 
ment. Sweep Drive operates G· R Unit Os· 
collator while Type 1263·A Amplitude· 
Regulating Power Supply ($280) mainta ins 
constant oscillator output during sweep· 
ong. Constant output Is obtai ned by 
comparing output signal with a reference 
vol tage and applying a rapid correction 
voltage to oscilla tor plate supply. 

0-R TJp• t7SO-A &weep Drive 

Wide Ran1e of Spetds - 0.5 to 5 cps, reciprocat
ing motion. 

Sw11p Arc - adjustable from 30" to 300". 
Centw·Posltlon of Sweep Arc - adjustable to any 

position - not affected by sweep arc. 
Unlvernl Couplln1 System - four adjustable 

spider·like arms readily attach to knobs and 
dials l" to 4" in diameter and to \4" and ¥1• 
shafts - shaft height also adjustable. 

limit-Switch Circuit - disconnects and brakes 
motor if preset limits of shaft travel are acci
dentally exceeded. 

CRO Olfllc:tlon Circuit - provides voltage propor
t ional to shaft angle for CRO horizontal
deflection plates. 

Blukln1 Circuit - eliminates CRO return trace 
and produces a reference base line. 

Rated Maximum Torque - 24 oz.·in. 
Price $460. 

Research scientists al Iowa Stale College have developed a model 
of what will probably be the world·s largest mechanically-tuned 
cavity. The cavity, designed for operation between 30 and 200 Mc, 
may serve as lhe r-f accelerator for a 15-25 billion electron-volt 
proton synchrotron. The cavity was designed under a project con
ducted by the Midwest Ui;iiversities Research Association, a group 
of midwestern universities organized for the purpose of developing 
this new nuclear research device. 

During development, the General Radio Sweep Drive proved in
dispensable for determinii;ig the effects of design changes in cavity 
models. The Sweep Drive was coupled to a G-R Unit Oscillator 
which excited the cavity over a broad frequency range. The cavity 
output signal was rectified and applied to an oscilloscope with a 
long-persistence screen. With this setup, cavity response could be 
panoramically displayed, making cavity resonances at various modes 
of oscillation clearly discernable and measurable. 

Whether testing accelerators or amplifiers, the Sweep Drive cuts 
testing time without reduciog accuracy. It extends the usefulness of 
manually-operated equipment such as oscillators, signal generators, 
receivers, and analyzers. Irs a time-saver, labor-saver, and cost
saver all rolled-in-one. 

GENERAL RADIO Company 
All G-R Products 

are now covered by a 

2-= Year 
Warranty 

275 Massachu setts Ave nue, Ca mbridge 39, Mass., U.S.A. 
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When Is a cake of ice HOT? 

EKcellence in Electronics 

To the latest infrared sensing devices, even ice is hot! 

Transparent to a wider range of infrared frequencies than any other m 
housing or lens, new Raytheon silicon optics allow even the faint radiations 
from subzero objects to reach detectors. Formerly, objects had to be 
500° F. or hotter for detection at equal ranges. The new silicon optics 
improve detector performance, permit them to locate targets 
at greater distances in total darkness! 

This latest development typifies creative engineering at Raytheon
constant exploration and experimentation to achieve components 
and products of ubnost efficiency and reliability. 

RAYTHEON MANUFACTURING COMPANY, WALTHAii S4, llASL 
(~ 
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