















































aircraft as they do today, and the fact that control tech-
nique is obsolete by loday’s standards, so called “improve-
ments” using yesterday’s communications is a step to the
rear. The following assumptiona are made after careful
consideration of civilian and military capability and cur-
rent state of the art.

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

{2) Air to ground and ground to air voice is cumber-
some, stow and inadequate. [ts ure must diminish
but will never quite disappear.

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

{4) The use of spectrum for air ground which allows
Iine of sight coverage in terminal areas of re-
stricted airspace confignration is not good sense.
Adirport surface communications, for example, re-
quire & maximum coverage of 1 or 1.5 miles.

Revision of Basic Concepts
Modernization of the Air Traflic Systems and pro-
viding a built in evolution capability will require revision
of certain basic concepts and realignment of our air
trafhe thinking. In order of importance, let's look at
some of aspecis that have been considered at length and
the conclusions which may be reached.

(1} 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 tranamission, reception, and
processing must he vastly inereased and this cen
only be 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 be displayed in a conve-
nient, dynamic form, allowing the decision-maker
uninterrupted concentration on his primary jeb—
maintaining safe air operation. The display
facility and any eleetronic processing equipment
is a part and parcel of the communications sys-
tem, to no lesser degree than the radio transmitter
itself.

The barrier preventing the immediate transition to a
semi-automnatic Air Traffic System is the lack of means
of providing adequate intelligence at rapid rates to the
system. It has been proposed that as a first step the
teletype be used to pass the fight plan information and
process automatically a fight strip identical to that in
use 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
charaeter positicning on the flight trip, too much time is
consumed sending the required information. Unzccept-
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able transmission delays result as backiogs develop on
busy circuits and the fight plan of the aircraft due at a
terminal first may nol arrive prior to the flight plan on
an aircraft due some time later.

The first step then, in providing “information” to the
controller in a timely manner 1s conversion of the enlire
Air Traffic System’s intercommunications network from
teletype to high speed data. A number of satisfactory
data transmission systems are in use today {or passing
airline reservation information, collecting voluminoua
status type reporis and others,

As conversion to data is affected, westher, Hight 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 & holder and then position it in a suitable
Aight progress board. All of these functions may be per-
formed automatically with the Aight plan mechanically
or electronically displayed instantaneously in its ap-
propriate position before the controller when received.
The controller should not he required to collect, dis-
seminate, or dispose of flight plan data, but should be
left free to concentrate on decision making by monitoring
his traffic display and forecasting sensitive sjtuations
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 but by communicating. 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.

Use of Electronic Storage

The air-ground data lmk 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 anto.
matic air to ground reporting may be 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-
tion, 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 ressonahle to envisage information processed via
the data link and read.out for visual display to a con-
troller anywheie in the system or transmitted to an air-
craft. This places & demand upon the system 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 curb the entry of upnecessary data into the Air
Traffic Data Communicationa 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.compuler {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. Tt could then be read out to the
appropriate agencies, instantly in the case of initial
flight plans or as required in the case of weather.

Desirable Operations

In sophisticated form the storage computer facilities
interconnected by the Data Communications System
would allow a muititude of highly desirable operations.
For example, insertion of a proposed flight plan at the
point of departure would trigger a series of events auto-
matically, all intended to insure a firm Right plan, ap-
proach slot, and terminal airport hendling facilities.
This may be accomplished by processing the fiight plan
to the master storage-computer center having basic juris-
diction and causing it to interrogate all ggencies in-
volved in the flight, en route and terminal, to include
such items as airspace reservations, sirport congestion,
alternate airport facilities, passenger facilities and meny
others. Assuming that all conditions are favorable, the
SC would consolidate and insure appropriste take-off
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 nsssignments and passed to the appro-
priate controller display. If a conflict or variation is
detected a revised flight plen may be computed by in-
terrogating automatically all stations concerned and com-
manding the change to the aircraft by ground sir data

link.

Economy Will Govern Rate of Modernisation

The controller, thus relieved of the burdensome re-
spansibility of verbally processing the position reports
and command changes in flight attitude, may concentrate
his full attention to decision making.

What form will this communications neiwork take
for which we bave stated a need? In the firat piace, no
startling changes will be made overnight. The system
will evolve in accordance with s systematic, progressive
program common to civilian and military. The rate of
modernization will be governed by economics, not com-
munications state of the art. Nothing herein outlined is
beyond that which js possible to attain or already in use.
Several steps follow which must be talken without delay
to provide the communications foundation for the Air
Treffic System needed, rot in 1975, but 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.

(1) Expand, as required, the intercenter communica-

tions facilities and immediately commence con-
version to full data trensmission capsbility.

(2) The military services have already reached agree-
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ment on the technical make up ©f 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 feet and ground station data link in the
U.S. aa well as appropriate locations overseas.

{4) Develop and place into operation suitable display
equipment which 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-
grapbic 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 processing any
source derived position data on aircraft be it air
derived, ground radar derived or Air Defense.

(7) Expand the Data Communications Syslem to in-
clude processing of the myriad of information
on airport condition, passenger facilities, weather,
ajr movement, alternate airport data etc., to allow
implementation of a scheduling trafic system.
This eystem 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, sltitudes, reporting
times and positions, alternate airports, ramp
times, etc.

(B) 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 Communications—No System

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. Communi-
cations makes itself felt everywhere, in the U. S., and
sbroad. It cries out to be allowed to do our jobs for us
because nothing can do these jobs beiter. The past
bleak years bave taught us that we cannot possibly bope
to command Air Traffic leadership without large scale
modernization of the communications networks and
techniques which makes this possible.
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rom  the
Dear Member:

An an association, AFCEA can be 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-
sibility 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-
lars will be spent in this fiscal year on the procure-
ment of communications and electronics equipment
by the Armed Forces and an additionsl five billion
for research and development. The importance of
the industries which AFCEA represents to the
national defense eflort is self-evident. Not only do
the members of AFCEA participate in production
and operation, but they are represented in the
highest councils of the Nation,

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

As individuals, we are ofien prone to place too
much emphasia on the last part of the stated objec-
tive of AFCEA, i.e., fostering the 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 itself. In the words of one of our
prominent directors, “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 ohjective of AFCEA is to maintain
and improve the cooperation between the Armed
Forces and industry in the design, produclion,
maintenance and operation of communications,
electronics, and pbotographic equipment in time of
peace as well as in time of war.

How cap the individual member assist in ful-

redic[enf

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 chapler 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 exercite a definite influence in its commu-
nity. Individually, the chapter member contributes
to the collective eflectiveness of the chapter.

There are many individuals, however, who, for
one Teason 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, SicNAL, the official magazine
of the Association, is another. SICNAL is a continu-
ing contact with the profession of communicatjons
and electronics. Through its editorial pages and its
advertising, SICNAL 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 objeclives depends upon the continuing
interest and support of its members. Iis 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 {rom membership in AFCEA.

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

Sincerely,

Perey G Black

National President

X
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In the early days of missile development there was a
widespread tendency to concentrate on flight testing firet,
in an effort to gain time, with the thought that building
reliability into & 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
had a more serions eflect on our progress.

There is no magic by which reliability can be obtained.
Tliere are no tricks, no cheap ways, no easy roads. The
attainment of reliability is, in the final analysis, an engi-
neering problem which reguires the last word in thor-
oughly coordinated engineering effort to produce a
proper design, followed by production and inspection
technigues which will assure translation of the results of
that eflort 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 8 manner that all those
of one basic variety are placed within the same eection
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 snd never be allowed to
slacken. Any attempt to achieve it as an afterthought
will result in wasted man-hours, wasted dollars, wasted
range time, and many heartaches.

And now I should like to mention obe aspect of
reliability which is important to the user at the end of the
line. It matters little to him that e 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 that the guided missiles
of today are, after all, only the model T' of this new
{amily 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 lime & weapon
system is fully developed and put into service use, it is
elmost obsolete in ope 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 thet it is not our own progress which causes a
weapon system to become obsolete, but rather the eflec-
tiveneas 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 antiaireraft batteries, and so on. Such a philosophy
was certain to confuse the issue as Lo responsibilities
among the varions Services. Guided missile systems are,
in fact, new weapons systems which can and will accom-
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plish tasks which are completely bey©nd 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.

I beiieve 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 must 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
misgiles.

In the surface-to-surface field, particularly at long
ranges, the progress will inevitably follow a longer time
stale. However, once the missile systems become truly
operational, they will year by year assume a more
important role and assume & grealer 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 eflective air-to-air combst 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 superior
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 =&
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 humen
reaction time.

Long-Range Missiles

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 those 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 detcct and attack. This type of wenpon system chould
greatly increase the effectiveness of bomber forces and
should prolong by several years the period when manned
bombers will be efective.

Up to this point 1 have confined myself to rather
general remarks about guided missiles and their potenti-
alities. [ believe that it will be in order to mention some

SIGNAL, JANUARY, 1957



of the guided missiles weapon systems, which are now
in actual operational use by our military services, as well
a3 certain others in development.

In the surface to air field, the first land based system
10 become operational is the NIKE I system. This weapon
system, developed and menned by the Army, possesses
capabilities far beyond those of the anti-aircraft artillery
bartalions which they are replacing. The probability
of kill against the type of sttacking bombers is, in order
of magnitude, greater than anything which we bave had
in the past. From information already published, the
NIKE is a command system in which target and missile
are continuously tracked by seperate radars, the data
from which are fed into computers which then transmit
the appropriate commands to the missile so that it can
successiully intercept the target.

First Operational Ship-Based System

The first ship-based system to reach operational use
is the TeRRIER system. TERRIER batteriea are now in-
stalled in the heavy cruisers BosTon and CaNBERRA,
the former of which is about to join the Sixth Fleet in
the Mediterranean. In 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
TARTAR. The TerRIER is 8 beam rider; the missiles are
launched into the beam of the radar which is actually
tracking the target; this causes the missile to take a
pursued course to intercept at which point the fuse is de-
tonated. Any number of missiles can be fired into the
same beam and sent simultaneously on their wav to
intercept the same target.

During the many years while Nixe | and TERRIER
were being perfected, 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 wiil
have the capability of carrying either normal high ex-
plosive warheads or warheads with sufficient power to
sweep entire close formations of airplanes from the sky.
Nike B will soon take its place alongside the Nixg I
missiles 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 feld is the Navy
TArTAN. The day when it will become operational is
somewhat further removed as compared to the other
missiles ] have discussed

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

In the air to air field, the Navy has two syslems in
gperational use in the fieets. Both the Sparrow I and
the SEWINDER mav 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 ta'l. « its place as
srmament 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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In the surface to surface field, great public interest
has heen 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 botb 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 alrendy operational. These include the Air
Force MaTApOR which is already deployed in Europe;
the Army CoRrpoRaL which is likewise already de-
ployed overseas and the Navy REcuLUs which is already
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.

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

Conclusions

In conclusion, 1 should like to once more siress 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 misgile be 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 bave convincingly demon-
strated that we have the relisbility and that we actually
possess the capabilities for which the systems were de-
signed, certain other weapon systems may be phased out
with 8 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 pradually, on a rather lengthy time scale,
actoally 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 attempling to accomplish with guided missiles 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 illusion that the national treasury can pour forth
limitless billions year after year for multiple projects
which are designed to accomplish the same tesks on
similar time scales, except in specific well considered
instances.
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tropospheric
scatter

Meteorology’s

Communications

By J. D. Hixson, Staff Engineer
Office of tha Chief Signal Officer, USA

WITH THE MAGIC OF SCIENCE AND
the wonders of nature, man’s ingenui-
ty has 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 es the troposphere. The
troposphere is that part of the atmos-
phere up to approximately five miles
above the eerth’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 seatter exists in the
lower ionosphere, but that is another
story and will be discussed bere only
to clarify the story of tropospheric
scatter. For better understanding of
the action that the radio waves ex-
perience, scattering may be likened
to the scattering or dispersion of light
from a car's beadlighta on a foggy
night.

Scatter propagation is the combi-
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nation of high and low level diffrac-
tion to prodoce signels beyond the
horizon. The diffraction field is &n
area beyond the horizon where the
signals are bent earthward purely by
difiraction. Greater range is realized
by high level diffraction, or scatter-
ing, within the troposphere,
A Standard Atmosphere

Optical illusions, such as the refrac-
tion of light rays, are due to atmos-
pheric conditions snd bave been
known for some time. Yet it was 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 & common
term, refractive index.

The atmosphere is not a stable
body, If we assume a standard at-
mosphbere where the refractive index
decressea uniformly with height, the
effect on a radio signal is nil. Baut if
the condition of the atmospbere s
super-standard the eflect oo & radio

Antenns of

Moon Radar Equipmant

signal would be 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-
werd and be lost to earih surface re-
ception.

The standard atmosphere 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. Fortu-
nately, the sub-standard condition ia
not frequently experienced, at least
not at very low levels of the atmos-
phere. The ability of this meteoro-
logical phenomenon to infuence the
poth of e radio signal and thereby to
produce scatter is not dependent upon
the fluctustion of the refractive in-
dex only, but alsc upon the wave-
length of the radio signal. Prior o
1930, it was ‘a ‘popular belief that
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— T eNAL CRAM

— GOVERNMENT —

S;EEEQQACT FOR FAIRCHILD ENGINE The Engine Divislon of Falirchild Eogine & Alrplane
Corp. has announced recelpt of orders and firm contract commitments emounting to
approximately §7 million for the fabricatlon of major components of a new large jet
engine nov being made in gquantity for the military servica.

JINPROVED "TRAFFIC COP" An lwmproved electronic *"traffia cop” that prevents unvanted
frequencles from iInterfering with the operation of radio equipment has been devel-
oped by Federal Telecommunicetlons Laboratorles, Nutley, NHew Jersey. This dsvice,
mown as a magonetostriction filter, 1s expected to find many applications in radio

and radlo-telephony. It shovs marked Improvement over older models in size,
opearation and cost.

it

TURBO-PROFP TRANSPORT AIRCRAFT The first turbo-prop transport airoraft to be used
by the United States Alr Force, the Lockheed C~130 Hercules, 1s designed to carry 20
tons of eguipment or alrlift 90 combat-ready troops, and make delivery by parachute
or landing. It can also be sSet up to alr evacuate 70 injured on stretchers along
with medical attendants. The new prop-jet alreraft 1s designed to fly higher,
faster, and more econcmically than any existing military transport and 1s scheduled
to replace the present medium troop carrier aircraft, the C-119% Flylng Boxcar.

NEW INJECTION SEATS TO INCREASE SAFETY MARGIN FOR NAVAL PILOIS The Department of
the Navy recently announced that it has smbarked on a program to install "ground
level® ejectlon seats in all present and future appliceble naval aircraft, locreas-
ing the margin of safety afforded pilots boyond enythlng ever before realized 1in
the history of U. S. Naval avlation. A spectaculer demonstration was mads by the
Martin-Beaker Co. at a Farnsborough Alr Show in Englend, in which a 1llve subject was
recovered from an alrcraft traveling 125 miles per hour with wheels still on the
ground during takeoff. This proved the feasibllity of. providing ground-level escape
capabllity in the low altituds escape program then under investigation by the Navy.

HOLTZ NAMED ASSOCIATE GENERAL COUNSEL The Federal Communicatlions Commission has
announced the appointment of Edgar W. Holtz as Assoclate General Counsel. His
former positlon was that of Assistant Chlef of FCC's Office and Oplnions and Review,
Before jolning the Commission in 1555, Mr. Holtz was Assistant City Solicltor of

Cincinnati, and, 1in that same ¢lty, sServed as gensral counsel for WCET, the first
educational TV statlon to be licensed.

KEW COMMUNICATIONS LINK Willlleam G. Thompson, assistant vlce president of

American Telephane and Telegraph Company, preslded, as the U. S. Signel Corps and
the Bell Telephone System opened to publle service on December 11, 1956, a new and
important communications 1link between the Unlted States and the growlng Territory of
Alaska. The link conslsts of an underwater telephone cable system Stretching some
1,270 mlles from Port Angeles, Wash., to Skagway, Alaska. The lnaugural call was
made by Hatfisld Chllson, Assistant Secretary of Interlor and B. Frank Helintzleman,

Governor of Alaska. At sach location, Government, military and industry officlals
participated in the ceremonles.

— INDUSTRY —

G=E_AUTOMATIC PROGRAM CONTROL SYSTEM ¥OR IV Elmira, N. Y.'s UHF television statlon
WSYE-TV 15 the nation's first to adopt the Generpl Electric program control System
developed to assure television viewsers maore sccurate programming with a minimum of
"blank screen tims.®” The program-control system sutomatically schedulss all sw¥itch-
ing necessary for programming slides, films, network, and audio., Thus, the normal
routine of televislon station breaks, commercials, and succeeding programs ls con=-
tioued without peuse or interruptions. A maximum of ssven pleces of equipment can

be controlled, such es two motion plcture projecters, a slide profector, a statlon-
identification projsctor, network and eudlo tape.
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ATOMIC CENTER FOR RESEARCH A new corporation will be organized as a jolntly-owned
company by Sylvania Electric Products, Inc. and Corning Glass Worksa to expand
research and production ip the atomic energy field. The center will concentrate on
the development and production of nuclear fuel elements and aomponents, and 1is
expected to be one of the outstanding facilities of 1its type in the world.

INFRARED MONOCHROMATQR The Servo Corporation of America, New Hyde Park, N. Y. has
developed an airhoerne infrared radiation laboratory for infrared analysis of air-
borne targets, known as the Infrared Monochromater. The device detects, analyzes,
and records information ahbout missiles and jet aireraft by thelr exhaust gasses and
skin temperature heat radiamtions.

RADIO~-TRANSMITTER-RECEIVERS A radio, about the size of a cigar box, said to

send and recelve over a 30-mlle range, has heen developed by the Aveco Manufacturing
Corp. The transistorized unit 1s housed in a glaas fibre case which will stand any
kind of asbuge. The company envisions demand for the set by the military, heavy
construetion concerns, radio statlions, and rnewsrapers among others.

NEW MEMORY DEVICE Development of a new typp of memory device by Dr. Jan A. Rejch-
man, RCA sclentist, may pave the waey for smaller, more efficlent electronic com-
puters. The deviee, RCA claims, can store a million bits of information in space
little larger than a shos hox. 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 supersonle ram—
Jet-powered test vehlcle, 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 missiles performa its prescribed test mission and 1is
then decelerated and recovered by parachutes. After servicing, it 15 ready for
another flight. Thus the missile’'s flight control system not only had to meet Lock=-=
heed and Ailr 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 testinog
the new atomlc theory of e Navy sclentist which, if valid, could lead to speeds of
186,324 miles per second, the speed of light, or more. Clalms are strictly un-
official but basically the theory states that as the atom gets colder 1t becomes
less actlve. Eleotrons in the cold atom structure tend to gravitate towards the
atom nucleus at ever increasing speeds. If the atom can be made cold enough, the
electrons will plunge into the nucleus of the atom causing a nuclear reaction which
would release the entire energy of the mucleus. This theory defles two present
theories now held as postuletes: that 459.6 degrees below zerc Fahrenhelt 1s abso-
lute zero, and that the speed of 1ight is the highest speed obtainable.

RADIQO ASTRONOMY OBSERVATQRY The National Science Foundation has entered into a coo-
tract with Associated Universities, Inc., to conduct baslc research activities in
the fleld of radic astronomy. The contract provides for establishment of a radio
astronomy observatory at Green Bank, Pooahontas County, West Virginla. Under terus
of the contract, AUl 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 precislon radio
telescope vith a diameter of approximately 140 feet.

INTERNATIQNAL CONFERENCE ON_SCIENTIFIC INFORMATION The National Sclence Foundation,
the National Academy of Sclences—National Research Council, and the Amarican Docu-
mentation Institute recently announced joint sponsorship of an International Con-
ference on Scientific Infermation to provide for a thorough discussion of present
developments and research pertaining to the organlzation and dissemination of
sclentific information with special emphasis on storege and retrospectlve search.
The conference will be held in Washington, D. C. early in November, 1958. The ob-
jective 15 to attempt to overcome mounting difficulties in sclentific communication
resulting from the locreasing tempo of research activity and the ensuing flood of
scientifio publications.
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What Price
FREQUENCIES?’

By Major Ceneral Alvin L. Pachynski, USAF

DIRECTOR OF COMMUNICATIONS-ELECTRONICS

U. S. AIR FORCE

WE HEAR A GREAT DEAL TODAY CONCERKING THE re-
sources the Air Force needs to meet its obligations to
national security. At the forefront is the publiic interest
in Air Force weapons. But less publicized is the require-
ment for the material, other than air weapons, which
permits the capabilities of such weapons to be fully ex-
ploited. Communications-electronics equipment consti-
tutes 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 ghle to
provide for tomorrow, in terms 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 research and
development, the degree to which we can maintain an
inventory of modern weapons, and the material required
to support them. It is also money that determines our
personnel ceilings and, to a significant degree, the quality
of our manning,
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Increased appropriations, of course, generate addi-
tional problems. They increase the variety and com-
plexity of new material brought into the inventory. In
the communications-electronics area, greater complexilty
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 fulfl]
its role within the scheme of Air Force aperations.

Currently, in Air Force-Industry relations, growing
emphasis is being placed on the subject of maintain.
ability. The increasing variety and coroplexity 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 manpower
available to the Air Force to maintain it. The limitations
in ternis of technical skills available make it mandatory
that as new communications-electronics gear is developed,
it is so designed that it can be eflectively maintained
within our military orgzanization with the skills available,

These and other problem areas within the Air Force
can be licked—for the most part—given the money re.
quired. There 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 Furce would he completely immobil-
ized without it. I have chosen. therefure. as my lopic a
subject enconipassing this rescurce. the Air Force needs
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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 redic frequency apectrurm.

Pertinent to any consideration of current radio spec-
trum usage, | 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-meking wireless signal, the first inter-
national radio conference was held at Berlin. This con-
feremce agreed on international use of two discrete ire-
quencies—500 and 1,000 kilocycles—{or ship-shore radio-
telegraphy. 1 say “discrete” advisedly, for compared with
today's allowable tolerance in use of the radio spectrum,
the radio transmission typical of thoze days hardly could
be 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 Ke, 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.
ternational level covered progressive extension in the use
of the spectrum which paralleled, generslly, 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
of the 1920’s, only the amateurs recognized the propaga-
tion 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 needa
during the period between the two world wars constituted
no great problem. The sopply, 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 bigh frequency portion of the
radio spectrum, of not only established services with
greatly expanded requirements, but also of new services
such 83 aeronautical point-to-point and air-to-ground.
World War 1l brought about a burgeoning electronics
technology which demanded a place 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 he a finite
limit to the number and density of services that eould
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 hut alsg between
interests representing different types of services to obtain
rights in the spectrum was intense. The conference re-
sulted in compromises which really failed to fully satisfy
any of the participants. The provisions made for the
U.5. Military Services at the time, and in subsequent
regional and U.S. allocetions, appeared to reasonably
satisfy military requirements. But these allocations were
based on a U.S5. position which assumed a protracted
period of genuine peace, with military forces primarily
committed to progressively decreasing occupation func-
tions following World War I

The Cold War Impetus

The cold war, beginning in 1948, changed sall this.
The United States found it necessary to reverse its field
and to start rebuilding its forces to provide for s military
posture more in keeping with the suddenly apparent
menace. Korea gave added impetus to this trend. The
Air Force found itself placed at the forefront of the
eflort 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 eflectiveness of an air force is
measured in terms of providing 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 acope of our communications and
electronic equipments and systems.

SACE: Case in Poimt

A case in point is SAGE, the Semi-Automatic Ground
Environment system required for an effective air defense
of the United States, The opereting concept of SAGE
calls for s marked increase in the number of UHF
frequencies required for the operation and control of
weapons in this new electronic ground environment. As
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
space in the frequency spectrum.

Concurrently with the build-up and modernization of
U.5. Military forces, there has heen 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 cur
technology withio the frequency spectrum has been con-
fined chiefly to accommodation within the established
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table of frequency nllocations. 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—ate such that ne one service is
entirely satishied with the spectrum space ellocated to it.
As each becomes more firmly established in its allocated
frequency band, the greater its proprielary interest in
the band because of the economic investment made.
Hence, decisions to transfer or readjust allocations
between classes of service become increasingly more
difficult as time passes.

Forward Scafier

This brings us to another problem area. The Atlantic
City Radio Convention of 1947 was the first to recognize
the usefulness of the spectrum above 27,500 kilocycles.
In providing for the services to be establizhed 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 suchb frequencies were appli-
cable. Obviously, this meant short-range, local operation
as distingnished from the long-range characteristica of
radio frequency propagation below about 30 megacycles.
But continued research in propagation developed the
existence of & phenomenon referred to as forward
scatter, or over-the-horizon transmission, in which the
higher freguencies 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 hoth forward ionospheric and tropospheric scatter
circuitry. This is a new technigue wbich was unheard of
in 1947, The carefully arranged Table of Allocations
eatablished et that time makes no provision for it Ta
what degree, for what purposes, and how is it to be
accommodated in the spectrum?

Problems of Policy

The point of all this is that, in my opinion, the time
is coming—if it is not already here—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 avaiability of frequencies in the radio
spectrum.

The Air Force has a big stake in the frequency spec-
trum. Qur eppropriastions 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 pushbutten 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 inte immediate operational use and not into mobili-
zation storage as it was before in past wars. As our
inventory of communicationselectronica equipment in-
creases, 3o does the demand for radio frequencies. Obvi-
ously, the demand is in competition with the incressing
demands of a civilian economy thet 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 & use for space in the radic
spectrum. The first element leading to a solution lies,
therefore, in the sphere of policy. It invalves an exami.
nation at the national level of requirements of what is
important and what is unimportant relative to the pa-
tional interest. Such an examination can only be made
by policy-making officials who bave 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 technologicel
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 epace.
This eflort must he aimed st satisfying (through tech-
nological achievements} the requirements validated by
the national policy.

Frequency Conservation

An element of this effort should be aimed at integrat-
ing as many relgted operational functions as possible
into a single system. This will require more forward
thinking and planning than has been accormplished in
the past. We have reached the point now in o®ir weapons
systems where a separate black box for each ©perationel
function becomes very costly to our weapons’ perform-
ances. In the past we have accepted the separate biack
boxes because of economic costs of equipment. 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 representa a tremendous dollar in-
vestment,. We are making progress, The impelling
motive behind our present efforta to integrate functions
has not, however, been the need for frequency conserva-
tion but more effective operations in a jet age. Fortunote-
ly, the objective of frequency conservation is for the most
part compatible with the technological eflort currenily
being made to integrate functions. From the long-term
standpoint, this should pey dividends.

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

Ap new techniques aimed specifically at reducing the
space occupied in the spectrum are developed, perticu-
latly in the field of meodulation, we should have &
capability to incorporate such new techniques through
exchange of component assemblies, rather than replace
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ment of complete installations wbich represent a high
dollar investment.

This brings me to some specifica in the area. The
amount of space occupied in the radio spectrum by any
class of service, be it military or civil, is governed largely
by the operating characleristics of radio transmitters,
As an example, we have in the Air Force inventory today
['HF air-ground communications equipment theoretically
vapabie of operating on any of 1750 channels spaced
at 100 kilocycles. But in practice, we can derive only a
Jraction of thot many channels for reliable operation.
The reason is that we must cluster—io meet our oper-
ational requirements—as many as twendy or twendy-five
channelg within one geographical locality. The equipment
we have does not technically lend itself to operating in
adjacent 100 kilocycle channels in such close physical
proximity. Factors such as transmitter stability, image
rejection, spurious response, 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 the spectrum. It is rot unigue. It is
typical of all equipment. whether used for military or
civil purposes. Oor UHF equipment is the best the
stale of the art could produce, but it cerves to point up
another area in which our technology can help in con-
serving spectrum space.

Greater Initiative by Industry

Defense requirements laid on the communicstions and
electronics industries can be credited, 1 believe, for pro-
moting the development of many techniques locking to
greater reliability and flexibility in operationa. These
include such technical criteria as transmitter stability,
receiver selectivily, spurious and harmonic radiation,
and new modulation techniques. Sometimes industry
has been hard pressed to meet these criteria. On the
civil side, the Federal Communications Commission has
set the standards. FCC standards have frequently been
eatablished only after consultation with the agreement by
industry. Thus industry has, in many in-tances. followed
rather than led on the adoption of new tolerances appli-
cahie to use of the frequency spectrum. Admittedly, the
tolerances have been set only after a reconciligtion of
hoth state of the art capabilities and the economics in-
volved in markeling equipment. But / do not believe that
there has been any really impelling motive to advance the
state of the art specifically for the purpose of conserving
radic frequencies; and it is entirely possible thot costs
of producing the equipment required to preserve a mar-
ket in the future may have to be given less weight.

An impontant step forward to alleviating our growing
frequency congestion appears lo be for industry itself to
assume greater initiative in this area.

International Geophysical Yenr

As you know, some forty-five nations have joined in
a common efort called the lInternational Geophysical
Year 1957-1958. This takea place at the cyclic peak of
solar activity. It is possible that this concerted research
eflort will uncover new uses for tbe radio spectrum not
presently visualized or permit certain classes of service
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now allocated frequencies in the congested portions to
be accommodated in presenlly unused segments.

Like our experience with forward scatler, we cannot be
entirely certain that what we know about propagation
today will apply to an evaluation eand determination of
spectrum usage tomorrow.

Modulation Techniques

Finally, I would like to dwell for 28 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 asaignment, is not
achieved without cost in terms of band width—or
frequency spectrum usage. During World War I, tele-
type—as a meens of communications—satisfied 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 to 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 inte a given bandwidth.
Perhaps the most dramatic proof of this is in the new
National Television System Committee color televigion
standerd. Color television, based on the obvious tech-
nique would require three times the bandspread of the
4.5 megacycle black and white televizion. The NTSC
action, in spacing the color information in unused space
between side bands of the black and white signal. per-
niitted the established channel assignment to 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 great dividends from the standpoint
of frequency conservation.

No Immediale Solution

What 1 have said lo 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 solution c&n be
achieved. The factora involved {not the least of which
ia the economic one} are such that there can be no
immediete and wholesale reallocation of spectrum space.
Rather, Lhe solution lies in the establishment of long
term nb'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 awareness
by all of us of the probiem that exists today. If we
recognize today that it does exist and work jointly toward
a solution, radio frequencies lomorrow may atill be
procurable at a reasonable cost.






important production resource, if it
is to be done at all. It is 2 job which
will not wait until the “string is out.”

It an aggressor should ever decide
to launch an attack upon the con-
tinental United States, it is unthink-
able that there would be a “phony
war” period, such as there was in
World War {I, during which to mo-
bilize. It is also unthinkable that we
would not kave lo concede the firal
blow to the aggressor.

Guidance and Leodership

We must not, therefore, lock to
the Government as the exclusive ex-
ecuter of the Nation's plans for mo-
bilzation readiness. The head of
every industrial enterprise important
tv the ,national defense has an in-
escapable responsibility for doing
those things which are the sole re-
spomsibility of management.

The Director of Defense Mobiliza.
tion has delegated to the Secretary of
Commerce respomsibility for provid-
ing: “Guidance and leadership to in-
duary in the development of plans
and programs to insure continuity
of esential production in the event
of attack. . . .”

No Absolute Defense

That is & king-size responsibility.
Some say it is an impossible job. One
can only guess what the conseguences
of a nuclear attack upon the United
States would be like. Moreover, we
are aware of the practical obstacles
involved in many of the steps which
might be taken, such as an optimum
program of industrial dispersion and
protective construction. We are told
that there can be no absolute defense
3geint mass delivery of nuclear
wedpons and that we must assume
lerge scale damage to the Nation’s
production facilities. Further, that
we must assume a period of post at-
lack paralysis of indeterminable du-
fation and untold severity.

Whal, then, can be done to “as-
sure the continuity of essential pro-
duetion—"  Qpe view, the utterly
ffllalislic view, holds that the destruc-
on would be so complete as to
render any steps useless and futile,

_ﬂnolber view holds that certain
things could be done which might as-
sure ot 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. 1t is based on the premise
that the managers of every business
enterprise have an obligation to their
stockholders, their employees, their
customers, and the Nation to take
such steps as will facilitate—if not
assure—the continuity of their opera-
tions. The continuity of management
and techunical know-how is an 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 f{acilities, That
is understandable. Yet, we are apt
to overlook that “intangible™ assel:
the maenagerial 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 jor Managemeni

Now just what is the job for Man-
agement? [t is not easily defined, for
it differs from company to company
and industry to industry. Each com-
pany must decide for itself whal is
feasible and what is within the limits
of its own capabilities. 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 activities and
responsibilities of every depariment
from the plant level to the top man-
agement echefon. While it is not pos.
sible to list all the steps which might
be taken, the following occupy a high
priority status: {1} Remole storage
of all vital corporate records in non-
target locations: (2) Preparation of
management 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-
porate by-laws, where necessary, to
facilitate emergency aclion; {6) Pro-
tection of all vital production, re-
search and operating facilities against
sabotage and espionage; (7) Devel-

opment of plans for the assessinent
of attack damage, and {8) Transfer
of vital production {rom plants in
target locations to plants in non-
target locations,

Balance and Perspective

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 production.

Now this business of industrial de-
fense planning is not a very plessant
business. Those of us who are work-
ing with it every day must constant]y
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
lasting peace. Further, we try to
avoid the naiveté of thinking that
there is an ultimate passive defense
to the fearful consequences of a nu-
clear attack. Yet we are convinced
that industrial defense is an integral
part of a national posture of readi-
ness. It is an ingredient in the eco-
nomics of the Atomic Age. We dare
nol ignore it. We must not fail to
meet it,

The Apathy Barrier

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 lo lake certain
minimum steps, at least, which would
facilitate the continuity, resumption,
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. Unfortunately, too many have
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ually, stored autvmatically, or typed
for future study by controllers, As
the quantity of incoming deata in-
creases, it will be imperative that
clericel operations be performed by
machines,

Atomic battle concepls clearly es-
teblish the need for effective commu-
nications at all levels in the field
army. Command posts. even at corps
and army levels. must be highly mo-
bile. Division CP's wili move as
often as onee a day. Corps CP's will
move as often as every two or three
days. and Army CP’s will displace at
intervals of a week or less,

Frequent dispiacement makes it
mandatory that all signal equipment
he as mobile &s the hendquarters it
supports. Switchboards, radio relay
stations. and other facilities must be
mounted in emall trucks no larger
then the Lypes used by the staff sec-
tione of the headquarters. Radio
communication must be continuous,
even during displacement, with local
direction of incoming and outgoing
talls 1o operating stafl officers by
means of radio switching centers.
Power unils must be mounted on
vehicls and fed from central fuel
tanks. Antennas for even relatively
elsborate radio relav stations should
be so designed that they can he put
up ard into operation in minutes, No
selling up should be required inside
& trock or van. lts equipment should
be ready for use instantly. Local wire
lires in the CP should be fanned out
as fast as men can run, with an over-
#l result that displacement of a CP
teates to be much of a problem.

Grid Syslem

Irstead of wire lines belween
echelons, highly directional radio re-
lay networks will be mormal. The
@id system must have the capacity
ard reliability o provide full switch-
board-to-switchboard service on &
common-user basis and also such
private or sole user channels as are
necessary.  All transmissions must be
coded sulomatically or scrambled
with no time delay,

The  destruciive capability of
flomic weapons and the requirement
for fast, relinble, and uninterrupted
communications for the control of
baltle groups of all arms operating
over wide areas as well as for rapid,
adequate logistical support, outmode
the familiar single axis communica-
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tions system shown in Figure 1. The
blast depicted, or one severing the
main axis from division main to di-
vision rear, would cause completely
unaccepteble disruption of the tacti-
cal. administrative, and logistical op-
erations and control.

Fizure 2 ciearly shows the superior
resilience and flexibility of the grid
communications system. It is appar-
ent that even complete destruction of
the swilching 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 ususl.

Raodio Relay System

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
hundreds of channels for suitable al-
location.  Fully integrated battle
teams thus will be possible, with no
frequency problem or inability 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 sys-
tems, so also must the adminislrative
and logistical capahility be stream-
lined. Without fully adequate logisti-
cal suppori commanders in the atomic
era cannot execute Lheir 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 meore quickly and surely we
can deliver supplies to the battle area,
to the right place at the right time,
the less requirement there is for com-
bat and combat support unils lo
carry large reserve stocks. Items used
frequently in quantity will be called
for and must be delivered rapidly as
needed. The better the service from
rear to front, the smaller the forward
stocks on hand will need to be. Buiky

supplies will be held in the rear until
required and shipped quickly lo 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. In the absence of
superior logistical contro]l 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 guthorizations and al-
locattons. Control will be more cen-
tralized on critical items, less on
plentiful stocks. Operations will be
decentralized. Hoarding by using
units will be denied by limiting trans-
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 arocund electronic computers
and integrators. Simple, uniform
methods will be standardized, accele-
rating the Aow of data and reducing
order and delivery lead time. Aided
by electronic data transmission tech-
niques, the development of a highly
responsive logistical system, long the
dream of field commenders, may
very well he one of the firat major
breakthroughs to the Army of the
future.

It is imperative that machines free
staf officers from the burden of
manually performing every repeti-
tive process not involving a high de-
gree of judgment. Operation control
centers must be uncluttered and
quiet, vet highly responsive to the
decision-making process. Delays in
transmission can and will be elimi-
nated once procedures are developed
by officers speciaily trained to work
out the complex relationships of all
parta of the system. The command
and contro] of administrative activi.
ties involves a myriad of telephone
calls and message Iransmissions.
Thus a network of high quality com-
munication circuits will be necessary
to insure continuous management
over operations in rear areas, Multi-
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Association Affairs

1957 Convention 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 May 20, 21, and
22, 1957.

Chairman in charge of organizing
the program and secaring the techni-
cal| papers is Francis H. Engel, RCA.
Entertainment and banguel arrange-
ments will be made under the leader-
ship of John L. Gilbarte, Admiral
Corp. Mrs. Engels wiil organize the
committee handling the program of
ladies activities,

The Tours and Transportation
Committee will be headed by George
Sheets, Stromberg-Carlson, and Ro-
land C. Davies, Telecommunications
Reports, will direct the public rela-
tions.

William U. Copp, of William C.
Copp & Associates, will handle the
exhibits again this year. Frank Mar-
ting will be treasurer and Burnett R.
Olmsted will take care of the adminis.
tration and budget.

Exhibits

lo 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-
sanizations which anticipate securing
space should not delay in mailing
their request.

Technical Papers

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. Froro this number, the Chair-
man for Technical Papers and his
Committee will choose a total of 12
for presentation.

Antendance

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 atlen-
dance at our Boston Convention by
2000, Special plans are being made
for the Iadies to tour points of in.
terest in the Washington area.

Gongral Blake Moves to Naw Post
Maj. Gen. Gordon A. Biake took

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

General Blake takes a wealth of
electronics experience Lo this assign-
ment having served as Director of
Communications- Electronies, USAF,
for over two years, from January.
1953 to June, 1956. In June, 1936,
he became Assistant Deputy Chief of
Staff, Operations of the Air Force.

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.

Overseas Interast in SIGNAL

During the past two months, it was
gratifying to nole thet our overseas
chapters have evinced an interest in
the change of format and the type of
material contained in S1cNaL, This
is a forward step and one which
pleases the National Headquarters no
end, In this connection, SicNAL
would be pleased, not only to receive
worthy comments, but also to receive
interesting articles for publication in
the beld of communications, electron-
ics and photography by members of
our overseas chapters from time to
time,

Past Issues of SIGNAL

National Headquarters has received
quite a few requests for past isaues
of SicnaL which we advertised for
sale at 31 per copy in a previous issue
of SiGNAL, Since we will dispose of
our supply of past issues on March
1, 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 AssociaHon meetings to
pass out lo visiting guests, If 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 Members

Communications—Electranics—Photography

Listed below are the lirms who sre group members of the Armed Forces Communications and Blectronics Asmexiotion. By thelr
mambership thay indicote thelr roudiness for thelr share in Indastry’s port jn mational sseurity. Each Hrom nominates seveval of
its key smploysss or officiols toe indlvidual membarship in AFCRA, thus lorming o group of the highast teained men in the elec-
tronics and photegraphic flaids, available for advice and ossrionee to the ormed services on ressorch, developmeni, menvioctur-

ing, procurement, and operatioa.

Admiral Corp,

Air Assoeiates, Ine.

Aircrafl Radio Corp.

Alden Electronie & Impulse Record-
ing Equipmeni Co.

Allied Control Ca., Ine.

Allied Hadio Corp.

Almo Radia Co.

American Cable & Ruadio Corp.

Ameriean Elecironie Laboratories, ine.

American Iunstitate of Eleciriepl

neers

American Machine & Foundry Co.

Ameriean Radio Relsy Leagune

American Telephone & Telegraph Co.

American Telephone & Telegraph Co.,
Long Lines Dept.

Ampex Corp.

AmpllenolrEIveelrnnlu Corp.

Anaconda Wire & Cable Eﬁ

A RF,

Arnold Engincering Co.

Atlss Preclsion Prodnew Co.
Automatie Electric Co.

Anromuiie Electrie Sales Corp.
An;::uﬂe Telephone & Eleetrie Co.,

Barker & Williamson, Ine,

Barry Controls, Ine.

Bell & Gossett Co.

Bell Telephons Company of Pa.

Bell Telephone Laboratorien, ine.

Bendix HRadio Division, Bendix Avia-
tion Corp.

Berkshire Transformer Corp.

Blackburn nie

Bliley Elecirie Co.

Bomse Laborstories, Ine.

British Thomson-Hounston Co., Lid.

Brune-Now York Indusiries Corp.

Barronghs Corp.

Californla Water & Telephone Co.

Cambridgs Thermionle Corp.

Caplto]l Radio Engintering Inatitnte,

ne.
Carvlinn Teleph & Tel b Co.
Centra) Technleal Institate
Chesapenke & Potomae Tel. Co.
Clpeinnad & Suburban Bell Tel. Co.

Coustal Pablicsons Corp.

Colline Radlo Co.

Columbis Broadcasting Syvtem, Ine.

Countraves [alinna

Compagnie Franealse Thomson-
Howslon

Convalr, Division of Genoeral Dynamicy

Corp.
Copperweld Steel Co,
racll-Unbiller Elaetrie Corp
Craly Systems, Ine.
Crosley Divislon-Aves Mig., Corp.
Duna, P, A, ine.
Designers for Indostry, Ine.
DeV¥ry Techpiesl Instiiate
Diamond Siate Telephone Co,
Dictapbone Corp.

Dakane Corp.
PuMont, Amn B., Laboratoriea, Ine
Exstmgn Kodak Co.

Aspocia Ine

E Motalformens .
F, Camperas & Instrament Corp.
Farmsworth Eleetrontes Co.
Federal Telecommuniestion
Luborstories

Pacific Mereury Telovislon Mfyg.

Federal Telephone & Radio Co.
GCeneral Anilice & Film Corp.
General Cable Corp.

General Communications Co.
General Electrie Co.

Geners]l Telephons Corp.

Gilfilian Bros., Co.

Globe Wireless, Lid.

Gray Manufactaring Co.

Hsller, Raymond and Brown, loe.
Halllerafters Co.

Haloid Co.

Hammariund Manufactoring Co., The
Electronics Divislon, Hazelline Corp.
Heinemsnn Electrie Co.

Hereales Motor Corp.

Aiiemp Wires, Ine.

Hoffman Laboratorles, Ine,

Hogan Labarstories, Ine.

Hoover Electronies Co.

Hopkins Engiueering Co.

Hughes Aireraft Co.

Hyecon Emstern, Ine.

Iinols Bell Telephone Co.

Indizns Bell Telophone Co.

Indians Siee) £ Wire Co.

Igsiirete of Rudio Engineers
Invernationa] Bosiness Machines
intermationsl Reslstance Co.
[nternational Telephone & Telegraph

p-
Jacobeen Munn{sctoring Co.
]lml{.& Balley, kne.
Kany Lab
Ketlogy Switehboard & Supply Co,
Keryitone Electronics Co.
Klelnschmidt Laborstories, Ine.
Koiled Kords, Ine.
Lanadsle Tobe Co., Divislon of Phileo

Corp.
Lavoie Laboratories
Leich Salea Corp.
Lenkurt Eleetrie Co.
Lenw Electric Mannfacturing Co.
Lewyt Msnafaeturing Corp.
Librascope, Ine.
Lora) Eleetronies Corp,
Machlets Laborutories, Ine.
Magnavox Co.
Maida Development Co.
Maslicry, P. R., & Co., Ine.
Marion Elecirical Instruoment Co.
Materiel Telephonique Co,
Meriy Coil and Transformer Corp.
Michigan Bell Telephone Co.
Mleruwave Assoclates, Ine.
Montgomery Co., The
Motorols, Ine.
Moun::lhncoShm Telepbone & Tele-
Mumrd Ld.
Mauater Co.
Mycalex Corporation of Ameriea
Natlonal Co., Ine.
Nelson Technical Enterprises
N ¢, Ine.
New England Tel, & Tel. Co,
MNew Jersey Bell Telephone Co.
New York Telephone Co.
North Ameriean Philips Co., Ine
North Elsctrie Co.
Northweatern Bell Telephone Co.
Ozk Manufacturing Co.
Ohio Bell Telophone Co.
O'Keefe & Merrinn Co.
Otls Blevator Co., Electronic Division
Corp.
& T Co,

Packard-Bell Co.

Page Communications Engineers, Ine.

Peninsular Telephone Co.

Phelps Dodge Copper Producw Corp.

Phileo Carp.

Photographie Socicty of Amerien

Plesaey Co., Lid.

Sr?ideun Ine.
adiart Corp.

Redio Condenser Co.

Radio Corporation of Ameries

Radio Corporation of Amerken,
Deflense Electroniec Prodoets

RCA Cremt Britain, Lid.

Badic Engineering Laboratories, Ime.

Rxdio Reeeptor Co.

Hayibheon Manuofacturing Co.

Red Bank Division,
Bendix Aviation Corp.

BReeves Instrument Corpe

Remiogton Rand, Division of Sperry
Rand Corp.

Remler Co., Lid.

Rocke Internstonsl Corp.

Saxonhurg Cermmies

Sigma lnstramenis, Ine,

Sodety of Motion Piclare & Tealevialon
Engineers

Sonotone Co

Scundseribar Corp.

Southern Bell Telephone & Telegraph

Co.
Sonthern New England Telephone Co.
Sounthwastern Bell Telephone Co.
Sperry Gyrosco Co., Divielon of
Sperry Rand Corp.
Sprague Electrie Co.
Stackpole Carbon Co.
Standard Telephone & Cables, 1ad,
Stanford Besearch [nstitute

Co., Division of
General Dypamics Corp.
Sarprenant Mfg. Co.
Sylvania Electrie Produets, Ine,
'vehnieal Materiel Corp., The
Tochnology Instrament Corp.
Tele-Dynamlcs, Ine.
Telephonies Corp.
Tele Coep.
Tensolite Inmisted Wire Co., Ine,
Texas Instruments, Ine.
Times Facsimile Corp,
T.M.C. (Canada) Lad.

Tramsitron Electronle Covp.

Tung-Sol Electric, Ine.

United Telephone Co.

United Transformer Co.

Waterman Prodoets Co., Ine,

Webster-Chicngo Corp., Gavernmen}
Dividdon ’

West Coast Telephone Co.

Western Eleetrie Co., Inc.

Western Unlon Telegraph Co.

Weatinghounse Eleetric Corp.

Weston Electrical lnstrument Corp,

Wheelock Signals, Ine. -

Wickes Engineering & Construetion Co.

Wileox Eleetrie Co., Ine.

Willard Storage Battery Div,,
Electrie Sworage Battery Co.

Wisconnin Telephona Ca,

Wollensak Optieal Co.

Zenith Radlo Corp.
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AFCEA CHAPTERS—National Director of Chapters: RAdm. Henry C. Bruton, USN

Roglon A:
Region B:

REGIONAL VICE PRESIDENTS

Penngylvania, Wert Vieginia and Virginia.

Region €:

Caroling te Lowisiane including Tenmense.

Rogion D:
Rogion I;

Henry R. Bang, N, Y. Tal. Co., 1775 Grand Cancourss, New York. N. Y. New Ingland States, New York, New Jersey.
George C. Rushi, Jr, 2} 18 5t Poul 5+, Baltimare, Md. Deleware, District of Columbio, Kewntucky, Morylund, Obio,

Raiph 5. Grigt, So. Ball TET Ce., Atlents, Go. Sowtheustarn Stoten elong Atlontic and Gelf coostp—From Nerth

Col, Georgs L. Richon, Hq. Fourth Army, Fort Sam Houston, Tar. New Mazico, Texas, Ohinhome, Arkensos,
John R. Howlend, Dage Television Div., Thempson Products, Inc., W. 10th S, Michigan City, ind. Michigan, Indians,
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Coalorade,

Gui. Usyd

Reglon F:
Montong ond Washington.

C. Parsons, 1007 lith Ave., San Francico, Calf. Asivona, Uteh, Nevaedo, Calitornio, Idaba, Dregen,

CHAPTERS: PRESIDENTS AND SECRETARIES

ARIZONA: Pres.—Col. Kirk Buchsk Fort
Huachuca. Sec—Lt. Col. Clerence O.
Coburn, PO. Baa 2813, Fort Huachuce.

ATLAMNTA: Pres—Cherdes WM. Eberhart,
Southarn Bell TAT Co., 805 Peachtres Si.,
M.E Sec—Albert J. Carlay, Southera
Beoll T&T Co., 51 lvy Streat, M.E

AUGUSTA-FORT GORDONMN: Pras—J. C.
Woodward, Jr., Southarn Bell T&T Co.,
937 Graene St. Sec—=Walter B. Noeley,
Southarn Bell TAT Co., 937 Greens 51,

BALTIMORE: Pron.—Goorgs C. Rushl, Jr.,
2118 St. Paul 5t. Sec.—Traver H. Clark.
Wastinghouss Haciric Corp., Air Amm
Div.. Friendship Int'l. Airport.

BOSTON: Pres.—Fred E, Moran, Wartern
Union Tel. Co., 230 Congrems 5+, Bosten.
Sec—Louiy J. Dunham, Jr., Franklin Tech-
nical lnstitute, 41 Berkaley $t., Boston,
Mass.

CENTRAL FLORIDA: Prei—Willard L.
Moor, 3002 Fair Onls, Tampa. Sec—
Russell R, Randsll, 22 Garden Drive, Apt.
7. McDill AFB,

CHICAGO: Pres—Raymond K. Friad, 111
W, Monros 5+, Sec.—tamaes F. Weldon,
SigC Sepply Agency, 415 W. Yen Buren
St.

DAY TON.WRIGHT; Pres—Byron K, Boeh-
chor, A¥YCO Mfg. Corp., 37¢ W. Firgt 54,
See.—Micheol 5. Gamslla, AYCO, 379 W,
Fifth St

DECATUR: Pres—Lt. Col. Fred J. Hays,
Dacatur Signal Dapat, Decatur, {ll, Sec—
CWO AlHred A. Mulzst, Decatur Signal
Dapot, Decatur,

FORT MONMOUTM: Prar—Cal. Olin L.
Bell, Commanding Officer, Laboratery
Procurament Office, Army Signal Supply
Agency, Sec—Lt. Col. Mervin C. Bow-
ers, Signal Center,

FRANKFURT: Prow— Gecrge A. Spear,
Engr. Sec., FSA, APO 757, Naw York Sec.
—Lt. Harry A. Chalekian, 7772 Sve. Co.,
APO 757, New York

GULF COASY: Pres~—Maj, Don L Poling,
OMR 311, Kesader AFB, Biloxi, Miss. Act-
ing Sec.—John T. Wachs, 10186 Cacille
$t., Gulfport, Misw

GREATER DETROIT: Pres.— Joseph H,
Swerty, Seneca Electric Co., #730 Knodall.
Sec—J. R. Saxton, Michigan Bell Tale-
phona So., 305 Michigan Ave.

HAWAN: Pras.—Col. Glenn 5. Meadoer,
SigSec, USARPAC, APO 958, S. F. Sec.—
lJacl R Reed, 284 Wailupe Circls, Heno-
ulu,

KANSAS CITY: Pron—William R. Whael-
ar, ATAT Co., 124 E [Ith 5. Sec—
W, L Corrall, ATAT Co., 324 E 1(1th 5+

KEFLAVIK: Pres—Maj. Gacrge W, Whits,
Hgt. lesfand Dafense Forse, APO 81,
MNew York Sec.~—Capt, Wallsce 8, Flelds,
932nd ACAW Sqdn, APO 81, New York.

KOREAN: Pros—Col. Walter E. Lotz, SigC,
§th Army, APO 301, 5. F. Sec—Wendell
B. Ctsrm;n. Hqs. KMAG, B202d AU, APD
102, S. F.

LEXINGTOMN: Pras—bai. K. J. Holmes,
Lexington Sigral Depot, Lexington, Ky.
Sec.—Michaal E, Xaller, 309 Hillsbore,
Lexington.

LONDON: Pres.—Capt. Bdward F. Matz.
ger, USN Purchesing Offics, APO 100,
New York, Ssac~—Maj. Rusz C. Fom,
MAAG-UK, Army Sec.. Box 28, USN 100,
FPC, N. Y.

LOUISIANA: Pror.—Chares Peanvon, Jr,
Southern Ball Tal, & Tel. Co., 520 Baronns
$t.. Naw Orleans. Sec—aA. Bruce Hay,
Southern Bell Tel. & Tol. Co., 520 Baronne
$t., New Orleans.

MONTGOMERY: Pras—Lt. Col, Les M.
Paschali, Air Cmd & Staff Callege, Max-
well AFB. Ssco—lrvin Gauenhaimar, Jr.,
Mercentile Paper Co., 138 Commaerce .

NAGOYA: Pras—Col. Steva J. Gadisr,
Hq. 5¢h AF, APO 710, S. F. Sec.—Craig
D. Elderkin, 8an 707, Hq. 5th AF, APO
10, 5. F

NEW YORK: Pret.—Stanley F. Patten, Al
len B, Dubdont Labs, Inc., 750 Bloomhsld
Avae., Cliflen, N. J. Sec.—David Talley.
Fed, Tel. & Radio, 100 Kingsland Rd,,
Cliftan, N. J.

NORTH CAROLINA: Prms—Luke W. Hill,
Carolira TAT Co., Tarbore. Sec.—Capt.
Russell &, Watts, SigSec, 13t Log. Comd.,,
Fort Bregg.

NORTH TEXAS: Pres~H. J. Wigsamann,
Texas Instruments, 5000 Lemmon Ave.,
Dallas. Sec.—tohn W. Williams, 4913
Cockroll Ave., Fort Worth.

NORTHWIST FLORIDA: Pres.—Lt. Col.
Walter &. Wilion, He. AFOTC, Eglin
AFB. Sec.—Capt. Jamss D. Hiller, c/o
D&S-O-CE, Hgq. APGC, Eglin AFE

ORANGE: Pres.—Fred A. Cullmen, Radie-
tion, Inc., 501 Commonweabh Ava, Or.
lando, Fa. Sac.—Maj. Donald E Dobhins,
Orlando AFB, Ha.

PARIS: Pres—losaph R. Pernice, NATO
int. Steff, Palais do Chailict. Sec.—Lt.
Col. F. V. Diehl, SigDiv, SHAPE, APO &S,
N. Y.

PHILADELPHIA; Pres—William F. Pewall,
Jr., Bell Telephone Co. 1835 Arch S5t
Sec.—Robart S, Swift, Diamond Staote
Telephone Co., 121 M. Broad St

PHILIPPINE: Pros.—Maj. Ted E Reger,
SAMAP, APO 74, 5. F. Sac.—Capt. Frank
5. Covay, 2720th Maint. Group, APQ 74,

PITTSBURGH: Pres—~H. W. Mitkchell, Bell
Telaphons Co., 1001 Liberty Ave.
H. W, Shepard, Jr., 384 Arden Road.

ROCKY MOUNTALIN: Pres.—Byron E Tha-
dy, Mountain States Tel. Co., 17 N. Weber,
Colorade Springs, Cole. Sec—Capt.
Francis D. Tappin, USAF Hq. ADC, Ent
AFB, Calo.

ROME;: Pres—Maj. William B. Bodine, Ar-
my Sec. MAAG, APO 194, N. Y. Sec—
dohn E. Colarusso, MAAG Army, APO
794, M. Y.

o

ROMF-UTICA: Pras.—Robart A. Rodriques,
|04 Glen Road, Romae, M. Y. Sec.—Dar-
rall &, Kirby, 904 Flayd Ave,, Roma, M. Y.

SACRAMEINTO: Pres.—Milton &. Mavar,
2320 Reltton Rd. Sec—Capt. Robert
McMlorrow, 951 La Sierta Drive.

SAN FRANCISCO: Pres—C. L. Wick-
strom, PacHfic TAT Co., 140 New Muont-
gomery 5t Sec.—Karel W. Goostens, Pa-
eific TAT Co., 140 Now Montgomory 5t.

SAN JUAN: Pres—lames P. Fitawilliam,
2303 Lsural, Santurce, P. R. Sec—Albert
Crumley, Radio Corp. of P. R, P. O, Box
10073, Caparra Muights, P. R.

SCOTT-ST. LOUIS: Pres.—Walter W. Yan
Skivar, 28 Madison, Mascoutah, Il Sec.
~—aAlisan L. Eisenmayer, PO Box 454, Tren-
ton, 1,

SEATTLE: Pres—Raymond J. Laine, 621
E. 123rd Sec.—Marrill R, Stiles, 9186 W.
121nd.

SOUTH CAROLIMNA: Pras—Col, Manuel
Fernander, Hqs. 18th AF, Doneldson AFB.
Sec.—F. L Davis, Southarn Bell TAT Co.,
Owen Bldg., Columbia.

SOUTH TEXAS: Pres.—Col. Albert J. Sni-
der, 1822 AACS Group, Randolph AFB,
Ter. Sec—S5. J. Keare, Southwant Ra-
soarch lnstitute, Box 2296, San Antonia

SOUTHEIRN CALIFORNIA: Pros.—Charles
A. LaMar, RCA Victor Div., 1560 N. Yine
St.. Hollywood. Sec.—Jack Warner, Jr.,
4000 Warner Blvd., Burbank.

SOUTHERM CONNECTICUT: Pras.—Lin-
caln Thampson, Raymond Enginasring Lab,
inc., Smith 5+, Middletown. Sec.—John
N. Higgins, KiF Elsctronics Corp, 29
Molly St., Stamford.

SOUTHERN VIRGINIA: Pres—Lt. Col.
Melvin M. Lawson, Hq. COMARC, F.
Monree. Sec.—Serald R. Ssuer, 443 Ce-
dar Drive, Hampton.

SWITZERLAND: Pres—Jlohn H. Gayar, [n-
ternationa] Frequancy Regirtration Board,
Palain Wilkon, Geneve. Set.—Genald C.
Groes, Int'l Telecommunications Union,
Gunwva.

TINKER-DKLAHOMA CITY: Pras—~—Loyd
5. Dorsett, Doristt Labu, Inc., Nermas.
Sec—Col. Willlsm L. Gregory, 1800
AACS Wing, Tinker AFB.

TOKYOD: Pres—James T. Ramsey, Hq.
FEAF ,Box 220, APO 915, 5. F. Sec—
Robart M. Fleither, Box 675, APO 925,
San Francico.

WASHINGTON: Preos—M. C. Richmond,
Western Elactric Co., 713 Cafritz Bldg.,
1825 Eya Strest, M. W. Sec—Gaorge
Sheets, 712 Cafritc Bldg.. 1625 Eye Sireet,
H, W.

ACTIVE ITUDENT CHAPTIRS

lowa State Collage, Ames, lows

New York Univenity, N.Y.C.
Mortheartern University, Borton, Mamn.
Norwich University, Morthfield, ¥t






















Maj. R. J. Steamer, USAF; D. A, Doty,
Philco Corp; 1. L. Faber, Mountain
States Telephone Co.; M. M. Mintz, D
and M Electronics Corp.; Warren
Mocer, Philco Corp.; J. M. Shepherd,
Yountain States Telephone Co.; G. M.
Ward, Jr., Radio Corporation of
America.

Reme-Utica

The atomic age and its impact upon
“Communications in Underseas War-
fare” was the topic of the lecture de-
livered by Frank C. Lynch. operations
research manager of the General Dy-
namics Corp.. Electric Boat Division, at
the chapter’s October meeting.

Mr. Lynch, a retired Navy capiain
in the submarine service, vividly traced
the history of the submarine from its
eatliest conception by Leomarde Da
Yioci te its presen! atomic day appear-
ance as represented by the Nawilus,
the firm atomic-powered submarine,
produced by 1the General Dynamics
Corp. shipyards at Croton, Conn.

A movie covering ithe construclion of
the Nawilus and its launching, which
was ptoduced by the corporation, was
shown afler the lecture.

Some 75 persons heard a talk and
sa¥ & film dealing with communications
cable at the chapter’'s November meet-
ing.

E Mark Wolf, assistami chief engi-
neer at Home 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-
tactuning.

He pointed out thet it is surprising
. te most people that until carly in 1956
when the transatlantic telephone cable
wis put into operation, all transatlantic
lelephone communication was via redie,

“Prior to this year, a cable capable
of fulflling thie requirement was not
availahle,” he explaincd.

Sexttle

W. T. Harrold of Radar Engineers,
inc, discussed and demaonstrated =
Cable Fault Finder Set developed and
manufactured by his company at the
chapter’s November 14th meeting.

The Cable Fault Finder, a small,
compaci unit with a range of 200 feet,
is designed specifcally for deteciion
of faghs jn electrical and communics-
tion cables on shiphoard and aircrafi
Operating on the radar principle, with
irregnlarities in cables being indicated
on & calibrated scope screem, it can
detect openings and shotis, and can be
used to check impedances.

Scott-5¢. Lowis

Robert I Colin. assistani_to the vice
president and technical director, Fed-
etal Telecommunications Labs, Nutley,
N. )., was the guest speaker at the chap-
ter's November 2 meeting,

The subjbet'iof Mr. Colin's speech
was “TACAN Radio Bezring and Dis-
tazce System for Aerial Navigation.”
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. UNIGQUE DU MONT MINIATURE
DISPLAY SYSTEM PROVIDES
INSTRUMENT-PANEL RADAR FOR AIRCRAFT

Gives 200 foot-lamberts brightness. .. clear, sharp
readings . .. even under high daylight conditions !

‘This unique system is another example of Du Mont's practical
engineering in the field of cathode ray tubes and

associated circuitry.

It was designed and built for the Air Foree by Dy Mont
specifically for use in aircraft instrument panels.

For 25 years, Du Mont has been designing and building a wide
variety of display systems: sea-and-girborne radar, tactical TV,
missile guidance and testing, and others, for both

government and industry.

I your current projects involve specialized display equipment,
call on Du Mont.

Amang Dy Mont's Comrocns ond Custemers: Arma Div. of Americon Boach Armo
Corp. * Faderol Teletommunication Lob. * General Electric Co. » Glenn L, Martin Co,
e [BM o Otis Elevator Co. » Raytheon Mig. Co. « Republlc Avlotion Corp. = Sperry
Gyroscope Co. + Sylvanla Electric Producls Inc. » Westinghouse Elec, Corp, * Alomic
Energy Comminsian » Novy Dept, = Dept of Army » U 5. Air Force » Depl. of Commarce.

o sUMONT

LABORATORIES, INC.

Allen B. Du Mont Laboratories, Inc., Excoutive Offices, T50 Bloomfidd Arenwe, Cliflon, N. J.

Wert Coort Office: 11800 Went Olympic Bird., Los Angrles 8§, Celif.
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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 (.04
watts, and gives off practically no
heat.

Memomotion

Time-lapsed motion picture photog-
raphy was used once by Walt Disney
to make flowers appear to grow in
seconda, compressing hours of nat-
urel time into 8 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 applica-
tions,

“Memomotion” can be incorpo-
rated into almaost all good motion pic-
ture cameras. The camera records
every event that cccurs before i1, and
adjusts to record the scene at pre-
determined intervals. An hour's op-
erztion can be viewed in as little as
four minutes when film is shot at one
frame per second and projected at the
normal speed of 16 frames per sec.
ond.

The equipment has been developed
bv E. I, DuPont De Nemours & Ca.,
Wilmington, Delaware.

Cavity Oscillator for
Aircraft

The new S-band cavity oscillator of
\merac, Inc, 116 Topsfield Rd.,
Wenham, Massachusetts, is especially
suitable for aircraft, guided missile,
and beacon applications.

It is a miniaturized, grid-eeparated,
double coaxial line cavity oscillator.
The light weight unit can operate with
high efficiency under severe shock
and vibration conditions.

Plate tuning is accomplished by a
screw driver adjustment. A screw on
the cathode section supplies sufficient
tuning to accommodate differences
between tubes. The overall length is
775 the unit weighs 25 ounces,

New Copper-Plated
Communications Wire

A new type communications wire
of high strength steel with a heavy
copper coating has been produced by
Nalional-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-

78

cifically to meet needs ot the cuure
munications industry.

The new wire costs less than solid
copper wire. Its reinforcing strength
is such thst one-third of the poles
required for suporting solid copper
wires can be eliminated. This pre-
sents a great saving to the industry.

Produced in all standard sizes, the
wire has a wide range of strength and
hardness. Iritial production is con-
cenirated on exisling commercial spe-
cifications.

Hyge Shock Simulator

A new device is now being manu-
factured by Consolidated Electro-
dynamics Corp’s Rochester Division
under license t3 Convair, a division
of General Dynamica Corp.

This new product, the HYGE shock
tester, makes it possible to simulate
unlimited shock conditions with great
seccuracy. It wes designed in order
to test all components that mu t with-
stand hich-level accelerations which
are rapidly appled for sustained dur-
ations.

The arranzement of HYGE permits
assembly into different forma for
adaptation to specific problems. Giant
units are designed to test objects as
large as baitleship components while
smaller testers can he used on prod-
ucts a3 liny and delicale as tran-
sistors,

Ceasts of overating are low and the
HYGE is simple to install and oper-
ate,

New YG Relay

The Electronics Division of Elgin
National Watch Companv, Elgin,
1llinois, has developed for missile and
aircraft applications a new YG relay
series which is characterized by ex-
ceplionsl vibration and shock resiat-
ANCe.

The tinv relay has a vibration
ratin~ at 15 g's from 55 to 2,000 cps.
Shock is rated at 100 g's.

In the subminiature clags, the new
VG relay measures slichtly less than
% cubic inches and weighs 1.3
ounces.

New Literature

Contractors Guide Revised

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 submit the

proposal, and PO¥% getual 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.

8T Resistors Bulletin

Specifications and characteristics
of Type BT Composition Resistars
are covered in this 12-page bulletin.
Detailed charts and graphs illustrate
the data on construction, zolderabil-
ity, heat dissipation, resistance values,
tolerances. Copies are available from
International Resistance Co., 401
North Broad 5i., Philadelphia, Pa.
Ask for Catalog Date Bulletin B-1A.

Compressive Electronics
Study

A publication, Electronics Test
Equipment Descriptive Data Sheets.
an cutgrowth 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 over
1300 electronic test equipments.
Topies include voltege and current
measuring equipment, signal gener-
ating equipment, active and passive
networks, power and energy measur-
ing equipment, waveform measuring
and/or analyzing equipment.

The volumes are bound in expand-
able, hard cover binders so that
periodic “Additions & Revisions” can
be added. The set is available from
Carl L. Frederick & Associates, 4630
Moontgomery Ave., Bethesda, Md. The
price is $170.00.

DATA Magozine

A new publication called DATA re-
ports and predicts significant develop-
ments in the Armed Forces and Gov-
ernment agencies.

It covers government innovations
in everything from atomic energy to
transportation, yet it is concice and
guick reading. Articles are 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 additiona
charge. . :

Subscription rate for the magazine
and associated follow-up servies is
$12.00 annually. Interested readers
may address, DATA, Box 6026, Ar-
lington 6, Yirginia, to place subscrip-
tions or request a sample no-oblige-
tion copy of DATA,
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MAN OF HIGH FIDELITY: EDWIN
HOWARD ARMSTRONG, by Law-
rence Lessing. J. B. Lippincott Co.,
New Yark, N. Y. 320 pages, $5.00.
Edwin Howard Armstrong, inven-

tor of FM radio, was perhaps the last
of the great individualistic inventors
who refused to be swallowed up by
the great industries. Armstrong’s ex-
treme independence colored the other-
wise successful life of the inventor to
the point of eccentricity, and led to
kis tragic, premature ending.

The scientist spent maost of his lat-
ter years engaged in bitter court bat-
Ues defending his patent rights on his
inventions of earlier years. The hiog-
rsphy incorporates the scientific and
technical aspects of its subject with
the personality of the man. Conse.
quently, it is a dynamie, vigorous ac-
count of & twentieth century man of
science,

Armstrong’s three basic contribu.
tions to radio are the feedback cur-
rent, the bagis of moedern radic and
tadar reception, and wide-band fre-
quency medulation or FM radie.

This book deserves a place on the
fist of books for reading pleasure.

RADIQ TELEMETRY, Second Edition,
by Myron H. Nichols ond Lawrence
L. Rauch. John Wiley & Sons, Inc.,
New York, N. Y. 461 pages, $12.00.
In three subdivisions this book 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 ays-
tems, instruments for radio telemetry,
and the problems of noise and errar.

The second part, foundations, is de-
voled to modulation and multiplex-
g, and {requency analysis.

The final part treats techniques.

Fl'efillency-division and time-division
tadio telemetering systems are pre-
sented. and a brief section on remote
control is included.
_As an expansion of the first edi-
tion, which was a limited offset print-
ing for the Air Force, this volume has
bWr} brought up to dale with the in-
tlusion of chapters describing tele-
melty systems in current use or de-
velopment, Also added are an Index
and Glussnry,
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MEN IN ARMS, A History of Warfare
and Its Interrelationships with West-
ern Society, by Richard A. Presion,
Sydney F, Wise, and Herman 0.
Werner., Frederick A. Procger, Inec.,
New York, N. ¥. 376 poges, $6.50.
The impact of warfare has had &

strong influence on society. In the

political, saocial, and technological
realms war has rendered changes,
from the Greek era to the present,

This book 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 civilization,
the study of history is taken up in
relation to the totality of human de-
velopment.

The authors attribuie 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 but also
to the serious general reader.

CIRCUIT THEORY AND DESIGN, by
John L. Stewart. John Wiley &
Sons, Inc.,, New York, N_ Y. 480
pages, $9.50.

Both undergraduate and graduate
students will find helpfu! this book
on netwark and circuit theory, pre-
sented with an easilv grasped pic-
torial representation. Pole-zero meth-
ods are stressed as & means for un-
derstanding and controlling linear
frequency-dependent systems and for
designing a variety of circuits.

Included are many topics related
to circuit design: function design,
normalization, and the use of ideal
transformers. Each chanter concludes
with a number of problems relating
to practical design system.

THE QUARTERMASTER CORPS:
OPERATIONS IN THE WAR
AGAINST JAPAN, vol. 4, by Alvin
P. Stauffer. Govermnment Printing
Office, Fashirngton, D. C. $4.00,
The fourth erd 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 II.
Thia 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 spreed from depots in the
United States to widely scattered is-
land bases, the difficulties imposed 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 pravided 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 &n intensive study
of the Quartermaster Corps in opera-
tions against Japan.

HANDBOOK OF BASIC CIRCUITS,
by Maithew Mondl, Mocmillan Co.,
Niwe York, N. Y. 363 pages, $7.50.
Designed for quick reference, this

handbook presents in alphabetical or-
der over 130 basic circuits: AM, FM,
and TY. In a few pages each, the cir-
cuits are described with schematic
dizgrams. Their physical location in
electronic equipment is given as well
es an account of their characieristics,
purposes, and functions. A given cir-
cuit is presented singly, but refer-
ences are provided to other circuits
that perform similar or related func-
tiona. Mathematics and formulas
have been kept to a minimum to sim-
plify the text,

"

. . .. of vitel importance, clearly defined
and presented.”
—Anhur Krock, N, Y, Times

SPEAKING
of POLITICS

by Fronklin Cary Salisbury

Introduction by G. Mennen Williams
Governor of Michigan

If you talk politice—and who doesn't?—
youn will want this hook which clearly ex-
plains present-day political terms and
ideas, and helps you recognize the double
talk end nopsense that veil the propagan-
dist’s aima. Speaking of Politics is a political
education in itself. It clarifies such worde
aa Democratic, Socialiat, Fascist, Com-
munist, }t also has a usefu]l Glossary of
terms to provide you with a ready reference
for your library. Here is & solid contribu-
tion to sound political thinking. Get your
copy by mailing the coupon below. Money
refunded in 5 doys if net saisfied,

Lamix.AwBRIcAN INPTITTIE, a
1861 34 §*. N.W., Wassmwgron 7, 0. C.
Please gond ..o copier of BPEAKING
OF POLITICR, by Balisbore, st $3.75

ench. I underetand [ may roturn the
bookn within 5 dayw, if not aatiafled.

O Pasment euclomed. J Bend C.0.T, TN
PRY postsge,
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1957 AFCEA CONVENTION
Washington, D. C. —May 20, 21, and 22

Once again we wish to siress the importance of making hotel reservations for
the 1957 Convention. Even though your Convention Committee representatives have
reserved a poodly number of spaces al the Sheraton-Park and Woodner Hotels, you
cannot afford to wait toa long. It is easier to get a reservation early and caneel it
later if necessary. Also available for early reservation are rooms at the new Marriott
Motor Hotel jus! across the Potornac 14th Street Bridge.

The following addresses are listed for your convenience: Sheraton-Park Hotel,
Connecticut Ave. & Woodley Road, N.W., Washington B, D. C.—Woodner Holel,
16th Street & Spring Road, N.W., Washington 10, D. C.—Marriott Molor Hotel,
Twin Bridges, U, 8. 1, Washington 1. D. C.

Program and Exhibits—All at the Sheraton-Park.

Sessione—Top-level coverage from Industry and Government. Plan to bring
your family. They will enjoy the Nation's Capitol. For further information,
see page 3.

Authors are entirely responsible for opinions expressed in articles appearing in
AFCEA publicationy, and these opiniony are not ta be construed as official or refleci-
ing the views of the Armed Forces Communications and Elecironics Association.
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AFCEA CONVENTION
1957

W ASHINGTON, D. C—May 20, 21, AND 22
SHERATON - PARK HOTEL

.

‘ Your previous issues of SicNAL outlined in gen-

eral activities for the 1957 Convention such as meet-
ings, social events, exhibits, industrial movies, and
technical papera, 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 as to each
of the following:

MONDAY, May 20
Opening Breakfast .. . . .. . . §225
Keynote Luncheon . .. ... $4.00
Buffet Supper and Entertainment ..... ... $7.00

TUESDAY, May 21

Transportation, Lunch, Tour of Naval
Rescarch Laboratory ... .. 8§ 275
Reception and Banquet ... . .. $10.00

WEDNESDAY, May 22

Industrial Luncheon

It ia 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 bave sufficient information to plan for
interesting activities for the ladies. An early report
on the ladies planning to attend the Convention
will aid materially in arranging for a tour of the
White House and getting clearance for those wish-
ing to tour the Naval Research Laboratory.

_ The program of events for your annual Conven.
tion is rapidly being finalized. With the theme of
“Marconi to Mars” indicating progress in commu-
tications on our planet to rasio contact with outer
space in this International Geophysical Year, there
must pecessarily be much information relating to
Project Vanguard (Launching of the Earth Satel-
lit). Consequently, the Keynote Luncheon on May
20 will have as its distinguished speaker to cover
this important field, Admiral Rawson Beunett, Di-
rector of Naval Research, Following the luncheon,
there will be a presentation by Admiral Joseph N.
Wenger, Director, Communications and Electronies,

=

Joint Chiefs of Staff on Scatter Propagstion. The
operational requirements, experience to date, im-
pact and problems 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 direc-
tion of the incomparable “Gil” (?i?l:ane, 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 Shergton-Park for
the Naval Research Laboratory, the Directional
Center of Operation Vanguard, where lunch will be
served. Following luncheon, there will be a con-
ducted tour of lEe laboratory showing Vanguard
developments to date and other new scientific ad-
vances rtelating 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. Donald C. Power, President
of General Telephone Company and a distinguished
leader of the independent telephone industry,

The industrial luncheon at noon Wednesday witl
feature one of the most unusual events in our
convention history. It will be a symposium directed
by the Honorable Frank D. Newbury, Secretary of
Defense for Engineering, and his Depuly 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 be accomplished. Follow.
ing the presentations by Mr. Newbury and Mr.
Bridges, there will be a short stretch break, at the
conclusion of which there will be a question and
anawer period. The symposium should be one of
the most profitable periods of the Convention, both
for our members and for the National Defense.
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the LIFE AND TIMES of

the

Defense Elecironics Indusiry

“—STILL THE QUEEN KEPT CRYING
“Faster! Faster!", but Alice 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
very fast for a long time ns 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 must run at least
twice as fest as that!””

This quotation from Lewis Carroll's
Alice In Wonderland and Through
The Looking Glass presents a good
theme on which to begin & discussion
of defense electronics. For this is a
field as near to a “wonderland” as
can be found today and it is one in
which it takes all the running that the
government-industey 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 II, those engaged in what
we can now call the defense elec-
tronics industry have been trans-
formed from an elmost non-competi-
tive hard core of companies into a
nationwide array of hundreds of
highly competitive firms fighting for
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technelogical break-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 intensive
researchk through which technical ad-
vances are made possible, Pacing
these advances all the way have heen
increasingly demanding requirements.
Another factor to he considered is the
availability of funds to support the
defense electronics,

Rapid Evolution

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
has been 8 key conltribution of de-
fense electronics, In the marked
change from mechanical lo electronic
apparatus, the servo has helped con-
vert inept manually-controlled weap-
ons into precision devices,

Instruments end automatic control
equipment, such as remote-controlled
flight instrumenta, navigation and
bombing equipment, and autometic
pilots, have therehy evolved from a
secondary role in aviation to 8 key
status in the control of today’s high-
speed, long-range manned aircraft.
Similar progress has been made in
land and ship based fire-control sys-
tema. Missilea and unmanned ve-
hicles of all sorts would, of course,
not even be possible without modern
servomechaniam technigue.

No less dramatic has been the pl
nomenal development of microws
electronics, particularly radar.
role in military systems has becos
so extensive that it is, for all prac
cal purposes, indispensable, Certa;
ly, it has become 4 vital part of tho
systems performing the functions
detection, tracking, navigation, a
missile guidance, Recent develo
ments in information theory and
scatter propagation are even N
opening up new horizons for milita
electrical communication. Althoy
computers are old in military equi
ment, the potentialities of electron
high-speed digital computers a
data processors, of the genera) cha
acter of the UNIVAC®, are so gre
no one can yel see the extent to whit
they will find usage, and many o
ganizations in the defense electroni
business will have to run very fe
indeed, if they are to “get som
where else” in this area.

These systerns could not have bes
pushed so rapidly except for the equs
speed with which the necessary com
pounds were made available. Micre
wave radar at first jumped forwan
as an infant device with the mague
tron. It is now going on to the stalt
of an adult with crystal-controil
high-power klystrons, perhaps one o
the most important Sperry contribe
tions to defense electronics. Othe
tubes, and notably the traveling-wave
tube, are also rapidly emerging from
the laboratories to become valuable
components around which imporiat
systems are being designed. .

Hardly had we begun to achie
some degree of reliability in vacuu®
tubes, {a serious problem that i %
with us) when the semi-conductor &
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ices, like diodes and transistors, were
nveiled to the art as a major break.
wrough, offering reliability, weight,
pace, and power consumption ad-
antages in electronic design beyond
ur fondest dreams of only a few
ears ago. [hese examples are but a
mief sample of the way in which re-
earch has turned out major achieve-
nepts in a breathtaking sequence.

Let us now consider another major
actor in the stimulation of defense
{ectronics, namely the pressure of
ser more stringent reguirements.
fuch of this pressure from require-
uents originates from the acceptance
if science and technology by the de.
ense establishment. At every hand
n recent years, the most vocal of pro-
nents of scientific and technical
wogress have been military leaders.
In @ defense climate influenced so
weatly by spectacular atomic and nu-
clear developments, the military agen-
rier have not only become proponents
of more sclence throughout America,
but also adept planners for the tech-
nofogical goals of the future.

This development is undoubtedly
related to the increasing numbers of
kchnically educated officers in the
mililary  services.  Encouragement
wihin the military of advanced
dudies for men of scientific bent has
been greatly accelerated. The salu-
lary effect of this training is being
reflected each day in the give-and-take
communications and negotiations be-
tween the company scientist and the
wilitary project officer. It has made

the industry-military team much more
productive,

A parallel development has been
the enhanced technical stature of the
Government sponsored laboratories.
Sometimes  working independently,
but more often hand-in-hand with in-
dustry, these laboratories have been
tesponsible for outstandiog research,
development, and testing accomplish.
ments. With this scientific and tech-
vical maturity of the military com-
mumly, it is not surprising that the
descriptions of new missions to be
fccomplished and the specifications
O new equipments and systems
oten stretch the state of the art and
%l goals that meke ue run like Alice
and the Qum‘

Consider next the influence of the
{actor of funds, that great American
E"'11'3r-—rnl:||-ua1|,v. Certainly without the
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tremendons increase in  research
budgets and planning, defense elec-
tronica today would be quite a differ-
ent thing indeed. Pre-World War 11
research was budgetarily 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-
financed venture; for example, my
own company financed the develop.
ment of the bombsight of World War
I and much of the early anti-aircraft
development also. The early radar
developments were achieved. & com-
ponent at a time and military leaders
pleaded for amounts such as 20,000
for their research and development.

Funds 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 has been reported thet total mili-
tary expenditures for “electronics and
communications” were:

$0.15 billion in 1948

0.56 billion in 1950

2.1 billion in 1952

2.3 billion in 1954

29 billion in 1956.
But these figures do not include very
large amounts for the elecironic 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 jt is a substantial
part of the total amount for all R & D,
which has grown from 3758 million
in 1951 to an estimated $1.5 billion
in 1957, or doubled in six years, ex-
clusive of AEC expenditures.

These figures indicate that there
is, generally speaking, no serious
problem of funding. However, in
these days of adequate financial sup-
port another problem has arisen,
namely the insufficient availability
of technical manpower. At every
hand we bear 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 support of research
and development an altraction to in-
dustry, but there is always the hope

IMMEDIATE OPENINGS

for executive
caliber sales
engineers

Direct sales, staff, and military
liaison positions with Collins Radio
Company. Requirement: BS degree
or equivalent in EE or Physics and
4 1o 10 years experience. Fields:

AVIATION SALES

UHF/¥YHF communication syrtems
YHF navigation systems
Hight director systems
Autopilot ryrtems
Proximity indicator ryatems
Airborne slectronic syviem

GENERAL
COMMUNICATION

Microwave syvems
Scatter propagation syshem
HF 558 syctems

Write, wire or telephone Iohn D.
Mitchell, Colliny Radio Company.

1930 Hi-Line Drive, Dallas, Texas
. . . today, in confidence.

(g
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with 1 Systems
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in | Miniaturization
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of | Electromechanical
i Development
1
| Digital
i Techniques
1
1
Rmaieteleet Fomm e =
Long-Range
Information
Transmission

New advancements in the feld of
fong-range information tranymission
arc being made at Hughs with dig-

ial techniques,

Areas of Work

To further expand work in this area,
Hughes Raearch and Development
Laboratories are interested in people
with experience in airborne com-
munication systems, digieal storage,
low frequency measurernents, mod-
uladon systems, miniaturized pack-
aging, audio, IF and RF circuitry in

¢ HF range, analog to digital—
and other data convension methods.

T

Research and Development Labovatones
HuaHEs AINCRAFT COMPAMWY
Culver City, California

Relocation of applieant musl nal caume
clsreetion of &n urgent milliery project.

that a successful development may
lead to production in quantities, with
etill greater dollars of sales. The in-
flow of money of such large and an-
nually-increasing amounts into this
business of defense electronics pro-
vides a tremendouns stimulant to its
vitality and growth,

Some Facts of Life

Let us now consider some of the
other facts of life, some favorable.
some unfavorable, that one lives with
g8 & firm in the defense electronics
business. Firat, let us touch upon
the eflect 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 unpleasant characteristic—
the constant difficulty in forecasting
its future load in research, develop-
ment, and preduction. 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 of
parallel research and development
contracts, the placing of {ollow.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 of a change in
tactics or in the technical 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 contractor to another
in mid-stream makes for unreliable
equipment, Conseguently, there have
been serious wups-and-dowms, 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 wby it is hard to
forecast 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 obsole
by tomorrow. (ne may be sure th
no electronic device will stay in pr
duction for more than o few years,
best. It s obious that while i gr
as well as now, the defense electroni
industry had to be adveniuresom
flexible and competitively adepi.
am sure that 8 JAN-approved cryst
ball would be of real help at times

A direct result of rapid obsol
cence is that there must be a reletiv
ly high percentage of a company
total investment in men and faciliti
devoted to research and developmer
perhaps higher than in any oth
business. Although varying fro
time to time, we would generally ¢
pect about 25% of our manpower!
be applied to research and develo
ment, And since the profit realize
on research and development is le
than that from production, the ove
all return on investment is signil
cantly lowered.

Production Financing

Even if you have a crystal ball, yo
will need adequate financial backin
to participate to any large extent i
defense elecironics. There js cor
tinued effort on contractors to finano
their own Government productiot
While recent pressurea by the G
ernment for industry to accept le
in progress payments have been n
laxed somewhat, companies must b
prepared to awail payment for wod
accomplished. For example on fixed
price contracta over $1 million, e
maximum income provided by tbe
customer is 90% of direct labor and
malerials expended on the contrad
or 75% of all applicable charges. I
is not uncommon for companies 1
have 850-100 million applied to f
nancing Government inventory,

Add to this the fact that many eon*
panies today have not yet settled Lheit
renegotiations for the years 1952 0
date. One can see how fnancid
strength is a prime requirement fof
anyone serjously considering becom
ing 8 key defense electronics suf
plier.

On the other side of the coin, hov
ever, improved procurement polit
hes been of immense help to the m
tional defense program. The cott
plus-fixed-fee contract has made @
possible for the industry to do wh
it never could have done on a fised:

{Continued an page 29)
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Blade Clearance Measured in
Steam Turbines

An electronic instrument that continuonsly measurea
the clearance between the rotating and stationary blades
inside & sleam turbine has been developed by the National
Bureau of Standards, This rotor position indicator, de-
signed for the Navy Bureau of Ships, will aid in the
study of sleam turbines under actual operating condi-
tiops,

Maintaining safe axial clearance between rolating and
etationary blades is one of the problems in steam hurbine
-operation. The NBS rotor position permits accurate de-
drmiration of blade clearance by measuring the axial
didance from the shrouding around the rotor blade tips
-to the base of the outer stator blades,

The detecting element of the system is a mutual-induct-
ance micrometer probe in printed circuit form on a
ceizmic base that resists high-temperature steam ercsion
inside the turbine.

U.S, Technical Program to Help
loponese Develop Civil Aviation

The progress of Japanese civil aviation, now preparing
for the jet age through the purchasze of new American-
made planes, is to be further advanced through a techni-
cal training program being arranged hy the International
Cooperation Administration,

The Japan Air Lines Co,, Ltd,, ia acquiring four jel and
lsur multi-engined propeller driven airliners at a eost of
$2.5 million with the aid of a $24.2 million U. S, Ex-
por-Import Bank credit,

Concurrent with this expansion of the Jepan Air Lines
service, the Government of Japan with ICA assistance
will undertake the training of aeronautical technicians in
many specialized frelds.

FCC Actions

The Federal Communications Commission has granted
special permission to American Cables & Radio, Inc.,
the Commereial Cable Co., and the MacKay Radio &
Telegraph 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,
Cansi Zone,

Special permission has also been given by the Com-
musion 1o Globe Wireless, Ltd., San Francisco, Calif,,
‘o establish regulations to provide overseas telex service
1o subseribers of TWX in the United States.

Shortage of U. S. Army
Signal Corps Personnel

There exista in the Signal Corps a shortege of person-
nel in certain electronic fields, :
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A great number of shorlages are in the top three NCO
grades. Interested and qualified personnel may 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 keld radio repair.

Contract Awards
Army

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 $500,831 Army
contract was awarded to Hiller Helicopters, Palo Alto,
California.

The Commerce Department reported that the Army
awarded Gilfillan Bros., inc., Los Angeles, a $2,877,000
contract for guidance equipment for the “Corporal”
guided missile. - '

Navy oo

The Navy announced recently that it has awarded the
following contracts: (a) $29,000,000 to Convair, a
Division of General Dynamics Corp., Pemona, California,
for the productioh of guidance and controd units for the

"TeEpmER _guided missile.

Conyair parficipated in the engineering of the TER-
RIER missile, whicb was developed for the Bureau of
Ordnance under the technical direction of the Applied
Physice Lahoratory, Johns Hopkins University, (h}
$14,000,000, subject to redetermination at 30% of com-
letion, to the New York Shipbuilding Corp., Camden,
. I, for a gnided missile cruiser (CLG) conversion,
The cruiser will receive capahility to launch TALos sur-
face-to-air guided missiles aft, while reteining ber con.
ventional armament forward. (c) Approximately 8$600,-
000 to the Elgin National Watch Company for pilot pro-
duction of high precision guided missile components, in-
cluding the Navy's supersonic SPARROW missile. Elgin
will make fuzes, safety and arming mechanisms, and
related items for the combat interceptor class Sparrow,
a9 well as for a still classified missile, {d} A $19.5 million
contract te the Colline Radio Company {rom Buaer
for airborne muiti-channel communication equipment in
the high-frequency range.

Air Force

A contract for B) model 310 twin-engine planes for
administrative liaison and light cargo use has been
awarded to Cessne Aircraft Compeny’s Wichita plant.
The contract is expected to amount-to over $5,000,000.

The Precision Laboratory, Pleasantville, N. Y., an-
nounced recently a contract for nearly 817,000,000 by
the Air Materiel Command. The contract calls for addi-
tional quantities of GPL developed Doppler navigation
syslemns which are currently used in a variety of Air
Force aircraft. (Centinued on page 17)
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WIGWAGS ABOUT

LINCOLN’S DEATH

SATURDAY, APRIL 15, 1865, 12:30 4.M. INSTRUCT YOUR
§TS TO ARHEST EVEHY MAN WHO COMES NEAR OR
TO PASS FROM THE CITY. THE PRESIDENT 15

is was one of the first of many elecirifying reports
gthe shooting of President Abrabam Lincoln and the

ipg of Secretary of State William H. Seward to
troops camped on the edge of the District of
mbia and across the Potomac River in nearby
gmin. It was sent by waving torch by the signal de
et stationed on the roof of the Winder Building,
I ¢ stone’s throw from the White House. The instruc-
p were those of General Martin D. Hardin to Colonel
mis H, Long, commanding Hardin’s lst Brigade at
 Beno, one of the chain of forts forming a ring

d the city of Washington,
The Tragic Shooting

hours earlier President Lincoln was shot while
ag a performance at Ford’s Theater. Secretary
wd, who was home in bed recovering from a carriage
et was stsbbed several times in the face and
k. His would-be murderer transformed Lhe normally
ful Seward home into a bloody batdefield. The
Pretary’s son Fred, who tried to restrain the villain and
B im from reaching his father, received a skull frac-
. Ther, before the assasain fled, he stahbed the Secre-
By's eldest son, Major Augustus Seward, and his male
fe, Sergeant George T. Robinson, A similar plot for
ing Vice-President Andrew Johnson was not carried
i becanse the would-be assassin lost his nerve.
hs plot against Johnson, of conrse, was not known
MRi hater, hut the city immediately was gripped by fear,
pom and despair. All that night and for the next few
s all sorts of wild rumors floated about. A chaotic un.
Wtairty filled the air. Was there more of the plot to be
wfolded? Was the Confederacy making one last desper-
|ste bid for victory? Did the Secretary of State still
m? Were the rumors true that he and his sons had
o died? Who had commitied the dastardly deeds?
Were they identified? Had they been apprchended?

It was vital that the troops in the field he apprised
of the calamities. For one thing, they might be able to
tapture the criminal or criminals, Some of the troops
were easily reached by telegraph. Others, much closer
o Washington—in fact some just across the river—and
hence more apt to be able to apprehend the villains or
tlose their lines of escape, would have been less access-
ible had it not been for the Signal Corpe’ flag and torch
lives of communications.

The idea of sending meseages by flag during the day
and by torches at night was the brain<child of Army
Surgeon Albert J. Myer. Myer evidenced interest in sign
l‘“!“&ge when he composed “A Sign Language for Deaf
Mutes” a5 his graduation thesis from the Buffalo Medi-
tal College in 1851. He was commissioned Assistant
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by Mabel E. Deutrich

National Archives

Surgeon in the Army in 1854 and shortly afterwards wae
stationed out west in “the Indian country.” 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 hill-top to
anotber. By 1860 tbe Army and Congress had been con-
vinced that personnel could be trained to send messages
by flag &nd torch. Reports of enemy activities and vari-
ous instructions could be relayed to officers and directions
for more accurate firing could be given. The Official
Records of the War of :hge Rebellion sbow that the newly
established Signal Corps did indeed provide visnal signals
during various campaigns and made invaluable ohserva-
tions of Confederate movements thus permitting the
Union forces {o 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 somelimes towers were erecled. The essential
apparatus, other than the flags and torches attached to
poles, was a telescope. This was used not only in making
enemy observations but for reading messages wigwagged
from other stations. Messages sent and received were
recorded in @ book and, at Lthe end of the day, the person
in charge frequently recorded appropriate “remarks”
concerning the weather and other ilems of interest. Each
message station within a Military Department had an
identifying code Jpumber.

Wigwags Record Eventy

On the nigbt of April 14, 1865, Lieutenant Paul Brodie
was in charge of the small signal detachment posted on
the roof of Ehe Winder Building. Among the signal sta-
tions with which he had contact, either directly or by
relay, were Georgetown Heigbts and Fort Reno, in Wash-
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 tbat night (as recorded in
his message book which is on file in the National Arch-
ives, Record Group 98, Records of the U. 5. Army Com-

_mends, Department of Washington) reflect nothing un-

usual. They tell of the illumination of the Capitol and
other public buildings, in this way reflecting the feeling
of celehration in Washington over General Lee's surren-
der—the feeling 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 of’the messages were official cormmunica-
tions, others apparently were Lhe paesing on of the rumors
heard on the streets, The following selected messeges
from Lieutenant DBrodie’s record book give us a glimpse
into the activities of this eventful time. They illustrate
very convincingly early progress in tranamitting messages,
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WINCOLN —Continued from page 15)

8:30 AM,
To 114
No.

B:55 AM.
Te 2311
ANY NEWs? NO ONE 1S ALLOWED TO COME ACROSS

THE BRIDGES,

2311

2231
8:55 AM.
To 2231
TrE PRESIDERT 15 DEAD.
2311
9:45 AM.
To 2311

CoL. KING WISHES TO KNOW THE PARTICULARS IN RE-
GARD TO LINCOLN,

114
9:45 AM.
To Col. King
CAN NOT GET THEM. THE PRESIDENT 15 DEAD,
2311
11:00 AM.

To Cols. King and Meservey.

THE PRESTDENT WAS SHOT ABOUT TEN LAST P.M.
WHILE SITTING IN H]S PRIVATE BOX AT FoRD's THEATER
AND REMAINED INSENSIBLE TILL HE DIED THIS AM,
Jorn WiLkes BooTH THE ACTOR 1S THE SUSPECTED
ASSASSIN. SECRETARY SEWARD WAS STABBED AT THE
SAME HOUR AT HI5 RESIDENCE, MATOR SEWARD 1S DEAD.
No HoPE For Frep W. SEWARD. SECRETARY SEWARD
IS IN DANGER.

2311
11:00 AM.
'Ta the line,
Maoor CLARENCE SEWARD HAS JUST DIED.
2311
11:25 A.M.

To Cols. Kfing] and M{eservey].
Tt PRESIDENT DIED THIS A.M. AND MaJoR CLARENCE
SEWARD HAS JUST DIED.
Gen. De Russy.
12:15 P.M.

Ta 2231
BOOTH CAPTURED THIS A.M. TEN MILES THIS SIDE

BALTIMORE.

12:30 P. M.
To Cols. King and Meservey,

MaiJoR SEWARD 1S STILL ALIVE BUT QUITE Low. THE
PRESIDERT'S REMAINS ARE NOoW AT THE WHiTE HousE.
BoOTH CAPTURED TEN MILES THIS SIDE BALTIMORE.

2311

2332

12:45 P.M.
To Gen. De Russy.

1 HAVE JUST COME FROM DEPARTMENT HEADQUAR-
TERS, MAJOR SEWARD IS STILL ALIVE BUT QUITE LOW,
THE PRESIDENT'S HEMAINS ARE NOW AT THE WHITE
House. 1 uHave nomiFieD CoLs. KING aND MESERVEY.
DEPARTMENTS ARE BEING DRAPED THIS MORNING,

Lieutenant [Paul] Brodie
Signal Officer.

1:45 P.M,

To Gen. De Rusay,

IF YoU WILL BE PLEASED TO SEND A MESSAGE BY SIGNAL
T0 CoL. TAYLOR OR SOME OTHER OFFICER AT DEPART-
MENT HEADQUARTERS ASKING TO PE INFORMED AS TO
THE TRUE CONDITION OF THE SECRETARY OF STATE AND
HIS SONS, ETC., ] CAN THEN FURNISH YOU RELIABLE

J6

REPORTS. AS IT IS, | FIND IT DIFFICULT TO LEARN
TRUTE OR FALSITY OF THE MANY HEPORTS BEING {
STANTLY CIHCULATED.

2311
2:15 P.M.
To Col. [Joseph H.] Taylor, Chief of Stafi.

WILL YOU PLEASE INFORM ME AS TO THE CONDD
OF THE GENTLEMEN WHO WERE INJURED LAST EVE
BY THE ASSASSINS?

Gen. G. A. De Rueay.
2:15 P.M.
To Gen. Hardin.

;V: HEAR THAT BOOTH HAS BEEN ARRESTED. I

807

C. H. Long, Commanding [1st] Brigade.
3:15 P.M.
To Gen. De Russy.

Mg. SEwARD 15 DOING WELL. Mr. F. W, SEwAR
IN A CRITICAL CONDITION. MaJOR SEWARD IS SLIGH
WOUNDED,

A E. King, A AG.

Sunday, April 16, 1865

6:35 PM.
To 2311
ANY NEWS? IS THE CAPTURE oF BOOTH CONFIRM!
2231
¢:35 P.M.
To 2231

No News. THE cAPTURE oF BOOTH 1S5 CONTRADIC)
IN THE MORNING PAPERS.
2311
7:00 P.M.
To Gen, De Russy, Cols, King and Meservey.
SECRETARY OF STATE IS MUCH EASIER THIS P.M, [
sON FRED 15 STILL SENSELESS,
2311
On the day of the funeral the Signal Detachment ¥
able to perform one last function for their former o
mander-in-chief. Lieutenant Brodie's “rermarks™ fort
day contain the following:

Wednesdny, April 19, 1865

The funeral of the late President took place tods
At 9 a.m. I made arrangements to notify by signals th
battery near 5t. John’s Church, the time when the e
umn moved. About 10 a.m. it was decided that ib
battery would be too near Secretary Seward, and it vt
ordered that I meke arrangements to signal to Cit
Hall. Tn less than an hour communication was opene
between City Hall and Winder Building. I rodetoth
City Hell f'ust in time to see the battery arrive on th
ground. Informed the commanding officer as to th
arrangements. Placed Privates Nye and Bellows ®
front of White House, Private Coombs at cormer ¢
17th St, and Pa. Ave. near the War Department. Pt
vate Dodge on the Winder Building, and Sergeant Wit
lard Roe and Private Washington Reed on the roof o
City Hall. The signals worked well, and from the tim
the word “Forward” was given, only four seconds wer
nccupied in transmitting the fact to the battery at Gitv
Hall. The first gun was fired simultaneously with tht
first sound of music as the column moved. [ joined te
procession among the mounted officers among whom
saw Lt Col, [Wiﬁiam J. L.] Nicodemus, Signal Corps:
Capt. H. R. Clum, Signal Corps, and olhers of the
Corps. From 10 a.m. till 5 p.m. no communication ¥
had with signal stations across the Potomac.

These, then, are the wigwags and messages whith
recorded the passing, ebout niney-two years ago, of *
beloved President.

- SR e S
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SIGNALGRAM —Continued from page 11)

A $6 million contract for miscellaneous spare parts
nd modification kits for the B-47 Stratojet bomber has
ecn granted Douglas Aireraft Co., Inc., Tulsa, Okla.
Sperry Gyroscope Company won & $6 million con-
rect for development of radar systems. The equipment
s believed to be the smallest for its size and range.

~ INDUSTRY =

ixperimental Radar Station

Stanford Research Institute bas transformed one of the
olling hills west of Palo Alto into an experimental radar
tation with installation of a giant 61-foot diameter an-
enna end 100-megacycle transmitter.

The equipment is being used by SRI's Engineering
Jivision to gather data about the reflection from meteor
wd zuroral ionization of very high frequency and ultra
dgh frequency radio signals.

A Sﬁuteam has heen assigned to ingtall and operate
t similar radar unit at College, Alaska, The northern
dstion is part of an associated program being carried
mt in copjunction with the Geophysical Institute, Uni.
arsity of Alaska, The Alaska installation will have a
dysron trapsmitter in the 200-400 megacycle range and
1 61-foot diameter narabolic antenna. The SRI research
tesm will observe the scattering of radio signals by
meleor trails in the frequency range exceeding 100 mega-
cycles.

Sponsoring the two-phase program is the Rome Air
Development Center, Air Research and Development
Command, Grifiss Air Force Dase, New York.

Hungarian Refugees Tour Federal
Telephone and Rodio Company Plant

Fortyseven Hungarisn refugees got a look at American
industry in action when they toured the huge electronic
manufecturing plant as guests of Federal Telepbone and
Radic Company, Clifton, N. ., a division of International
Telephone and Telegrapb Corporation,

At the twenty-four acre plant they saw for the first time
what & “free enterprise’ production system can do.

The buge typical American plant and the manner in
which it ia operated proved to be an eye opener for many
in the group 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
lighting; the high quality of clothing worn by plant em-

loyees while at work; the fact that Negroes worked side

7 side with Whites in responsible positions contrary to
what the group’s former masters had told them; and
the typical plant cafeteria with its abundance of food.

Improved Efectronic Brain

Lockheed scientists, working with a giant new “elec-
itonic 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-
gramming short-culs,

Two new systems, unglamourously dubbed MisHaP
and Fap, are sets of general instructions fed in the ma-
thine and stored in its “memory.” With MisuaP (mis-
siles high speed assembly program) so stored, the op-
erator may feed the computer instructions using familiar
2lphabetic and decimal characters instead of the binary
svslem which expresses a]l common numbers in terms of
the numbers ugh and ul.l!

Misra? allows s computer operator to communicate
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with the machine in & common and eesily understood
alphabetic and aritbmetic combination. Alse, the com-
puter automatically assigns storage space in its “memory™
to the various bits of information being programmed.
Formerly, this had to be done by the operator, and the
process was subject to clerical errors which are now
eliminated. The missile division’s mathematical and com-
puter service depariment reports that Misaap halves the
time programmers must epend on any particular problem.

The Floating Arithmetic Package (FAP) when “mem-
orized” by the computer allows the programmer to use
certain computing “skills” not built into the machine,
The main “skills” are foating point arithmetic, standard
transcendental sub-routines, input and output on punched
cards or magnetic tape, and diagnostic routines.

Lockheed’s computing system primarily uses megnetic
tape for input and output of information.” This, the Lock-
heed experis say, is an entirely new technique in the field
which will result in faster computations.

Revolutionary “Videotape’ Recorder

The Ampex Corporation recently delivered Pre-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 Coast. Thus, West Coast viewers
will now be 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-
sble via magnetic tape an mmparedp to present fast pho-
tographic processes. Perhaps even mote 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 of 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 js firmly con-
vinced that color television will provide a greater and
more interesting service to the public, a proﬁrt:b]e busi-
ness for broacﬁ:a.sters, manufacturers, distributors and
deslers, 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 Institate of Radia 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 tecbnical ses-
siona 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 highlight sessions will
be “Future Use of Air Space” and “Microminiaturization
—The Ultimate Technique.”
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Transportation Tax

On Property and Accessorial Charges

by Kennedy C. Watkins
Tax Attorney, Washington, D. C.

Editor's note: The following article discusses a case based on a recent decision by
the United Siates Court of Claims and pertaina to certain types of taxable transporia-
Lion services. Some of these services fall owiside the field of the Communications and
Electronics industry. Those services which do concern these industries may very well
be appliceble to many of the readers of SIGNAL who handle and sh:r products. It

i

is jor this reason that we are pleased to publish this article by Mr. Wa

0¥ CONSIDERAPLE PRESENT inter-
st and potential value to manufac-
turers and shippers using for-hire
transportation is a recent decision by
the United States Court of Claima in
the case of Swift and Co.vs. U. 5., de-
cided October 2, 1956, This decision
involves, apparently for the first time,
8 provision in the regulations of the
Commissioner of Internal Revenue
which has been in eflect since 1942,

Regulations 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,
<levation, transfer in transit, ventila-
tion, refrigeration, icing, storage,
demurrage, lighterage, trimming of
cargo in vessels, wharfage, handling,
feeding and watering livestock, and
aimilar services and facilities. (Regs.
113, sec. 143.1(d})

The shipper in this teat case
shipped its product by reil carrier
throughout the United States, Ita bill
for trangportation charges consisted
of the following items which were
separately stated by the carrier:

1. the line beul charge;

18

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
the shipper'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 tramsportation . . . of prop-
erty” as nsed in the statute included
charges for icing, salting, switching
and demurrage as accessorial charges,
thereby subjecting them to tax. Con-
siatent 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 broedly defined for pur-
poses of the Interstate Commerce
Act, it was careful to point out that

ing.

“the statutory definition of transp
tation contained in an act design
for the purpose of reguleting intt
state commerce does not control {
meaning of that term in a differe
act designed for the purpose of it
posing a tax on shippers.” Conlin
ing, the Court pointed out the a
sence in the taxing statute of any de
nition of this term and stated
fundamental rule of statutory
struction that, in these circumstance
“the ordinary and commonly unde
stood meaning shall be attributed |
the terms employed.” Such being t
gist of the case, what accessorial ser
ices to the transportation of proper!
if any, did Congress intend to Iax
What, in ordinary and accepted pa
lance, should be included in this cat
gory?

Court Answers Questioru

The Court answers these questioo
as follows:
“We believe that Congress intends
to impose a tax on the amount pai
for actual transportation and n¢
on all of the additional service
that may be furnished hy the car
rier. We believe that payment fo
gny movement of cargo from oF
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AFCEA Group Members

Communications—Electronics—Photography

od below are the firms who ore group mambers of the Armed Forres Communications and Eisctronies Assochation. By thelr
sbership they indieate thelr readiness for their shore In indurtry’s port In national securlty. Each firm mominctes several of

Yoy om, 1 ar officiols for individual membership in AFCLA, thus forming o group of tho highost troinad men in the elsc-

ey ond rophic tlolds, availabla tor advice and assirtance to the armnd services on rossarch, devolopment, manufectur-
ing, procuremant, and operation,

Admiral Corp. Geperul Aniline & Film Corp. Page Communiestions Engineers, Ine.

Air Assoclutes, Ine.

Alreraft Badio Corp.

Alied Control Co,, Ine.

Allied Radio Corp.

Alme Radio Co.

Amerlean Cable & Radio Corp.

American Electronle Laborstories, Ine

Ameriean Tnstitate of Electrieal
Enginesrs

American Machine £ Foundry Co.

Amerlenn Hadio Reloy League

Ameriean Telephone & Telegraph Co.

Aoerican Telephone & Telegraph Co.,
Long Lines Dept,

Ampex -

Ampheno] Elecirontes Corp.

Anscondds Wire & Cable Co.

A R. F. Prodacis, Ine.

Argus Camergs, Ine,

Amold Engineering Co.

Al Preeision Produets Co.

Avtomstie Electrie Co.

Antomztle Electrie Sales Corp.

in;:?aﬁe Telephone & Eloctrie Co.,

Barker & Willlumson, Ine.

Barry Controls, Ine.

Bell & Gossent Co.

Bl Telephone Company of Pa.

Bell Telephone Laborntories, lne.

Bendix Hadlo Division, Bendix Avia-
uom .

Berkahire nsf{ormer Corp.

Blackburn Electronic Corp.

Bliley Elactrie Co.

Bomse Laboratories, Ine.

British -Houston Co., Ltd,
gmﬂw CYonrk Indastries Corp.

P
Californin Water & Telephone Co.
Cnnhldﬁ.‘l'hnrmlonic Carp.
&rhol dio Engincering Institute,
ne,

Cerclina Teleph & T Co.
Contral Techulent Toinmre TP
.} & Po'l.ollllc Tal- &.
g:'l‘-:nllﬁ & Soburban Bell Tel. Co.
113

ne.
Division-Avea Mig. Corp.
Daza, P. A., Ine.

Suwate Telephone Co.
e Corp. :

Allen B., Laboratories, Tne.
Kodak Co.

Dt
Fastonne

tories
Federsl Telephone & Radlo Co.

General Cable Corp,
Genera]l] Communicstiona Co.
Generul Electric Co.
Gensral Telephone Corp.
Gilfillan Bros,, Co.
Globe Wireleas, Ltd.
Grey Manufscturing Co.
Haller, Raymond and Brown, Ine,
Hallicrafiers Co.
Haleid Co.
Haramarlond Manufacturing Co., The
Electronics Division, Hazeltine Corp.
Helpemann Electrle Co.
Hercules Motor Corp.
Hitemp Wires, Ine.
Hoffman Laboratories, Ine.
Hogan Laboratoties, Ine,
goour Electronies Ca.&,
opkins Engineering Co.
Fughes Aircraft Co.
Hyeon Ematere, Ine.
Illinots Bell Telephons Co.
Indisna Bell Telephone Co.
Indigna Steel & Wire Co.
Inmstitute of Radio Englocers
{uternatdonal Business Machines
intermational Resistance Co.
internatdonsl Tolephone & Tolegraph

Iaeul:u;u Manafscturing . Co.
llmk{‘: Balley, Ine.
Kay

Kellogg Switchhoard & Su Co,
Kleinschmide hbonlnﬂemppl]zc.
Koiled Kords, Ine.

Lansdale Tube Co., Divislon of Phileo

Corp.
Lavole Laboratories
Leieh Sales Corp.
Lenkurt Eleetrie Co.
ll:u Enl;ttrl% Mr:l;iufactnrln; Co,
wyt Menufinel ng Corp.
Libraseo

pe, Ine,
Loral s

Machlett Laborstories, Ine.

Magnavox Co.

Maida Developmenit Co.

Mallory, P, R,, & Co., Ine.

Material Telephonique Co.

Merit Coll and Transformer Corp.

Michign