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HAZELTINE'S NEUTRODYNE CIRCUIT 

m
OSSIBLY the most important development in radio 

cilgi.necring in recent yenra ia the introduction of 
the "NeutrO<tyne .. receiving and amplifying circuit. 

· For the flrst time really efficient radio frequency 
amplification is pouiblc. 

Technically the "Neutrodyne" circuit neutralizes the in· 
hcrcnt coupling capacities of both the vacuum tubes and their 
as!lociated circuits. This eliminates distorting regeneration, 
local re·radiation and other radio receiver circuit disadvantages. 

The "Nculrodync .. circuit is the result of several years' 
research work by Professor L. A. l;azeltine. Professor of 
Electrical Engineering at Stevens lnatitutc of Technology, 
Hoboken, N. J. 

Professor Hazeltine is one of the world's noted consulting 
radio engineers. His work in radio has been of great value to 
the art, and a fit ting addjtion to his achievement& is the de­
velopment of lhe ''Ncutrodyne '* circuit. The American 

Institute of Ele<:trical En­
gineera have honored 
Professor Hazeltine by 
malting him n Fellow 
member. Professor Ha­
zeltine is also a member 
of the American Society 
of Mechanical Engineers 
and o Fellow member of 
the lnatitute of Radio 
Engineers. 

Eminent authorities are 
of the opinion that the 
Ha.ehine "Neutrodyne" 
circuit will revolutionize 
radio broadcaat reception. 
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T he Modc:m Factory Where Fads Radio Instruments 
and P arts Arc Manufactured. 



How to Build "Neutrodyne" Radio Receivers 
Complete a ssembly, \VitinA, 1tdj,13flnA and tuninA information lot bttildin~ 
boJlr fout and live t ube HtJzeltino ~6Neutrodyne'' circuit radio receivers. 

By KIMBALL HOUTON STARK 
CJ1ief EnAincer F.A.D. Andrna, Inc. 

ON Mat(:h 2nd, 1923, Profe!sor Louis A. Haul tine delivered a lecture' before the 
Radio Club of Ameriel't at Columbia Univcnity, New York City, entitled ''Tuned 

. Radio Frequtttcy Amplification with Neutralization of Capacity Coupling". 

Intensive development ~rk for several months previous to the date of the lecture 
ex1>erimenta1ly verified the importance of the "Ncutrodyne" principle. 

In fnct, there appeared on the radio market at about the ti1ne or the lecture two ty11es 
of rodio receivers utilizin1 th-e "Neutrodyne" circuit. Outing the p.ut several -months 
these contplete "Neutrodyne" rec:eiven have demomttated in every part or the United 
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States their tuperiority ror both locol and long 
dltta.nce radio bt0a:dcaist rtcepti.on. On this 
page arc •hown interior and exterior views or 
the "Onc·Sixty" Ncutrodyne receiver i11us· 
trative of one of the lYJ>t$ of "Ncut_tOdyne" 
rt'ttivcni being m ade on n.cOnlrt)ercittl bMis. 

Literally thousonds M<l thousands or people 
who like to ''construct their own'' radio equip· 
mcnt. after knowing the s.uccess. or the uNcu­
trodyne" circuit rect:ivCMt have been \\'aiting 

£or accurate and complete- det~ils which \\'ould enable them to build their own rettivers 
or this type. 

This booklet is p ublished to supply that in(orn1ation and tells .in simple and w1dcrstand· 
oble language how to const ruct, ndjwt and oper~tt both four nnd five tube " Ncutrod}'TlC .. 
cif'C\lit rudio receive-rs. 

Tlttrc l$ no anatc:r thrill than the moment 
\\•hen after the constructional v.•ork one is 
re~dy to Jistm·in on the new set for aig.nals. 
An a.dded joy of the owner of a radio &ct is to 
hear the broadc1Uted concerts rrom stations 
hundreds or C\'CU thousands or miles aw~·. 
It's this ''Jon.g distance receiving'* thatcauscs 
the ••rndio bug" to atay awake 'til midnight 
nnd aftt r , much to tht chagrin of fritnd wife. 1~·!:.:'J:::'.!Pm":'i.:~1.::.:;;~.,t;f:j'fr::!~::r,"'"" 
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Materials Necessary for Neutrodyne Receiver Construction 

It may be ~n At thi-s time to give the exptrlme:ntcr the bendit or scvcr:tl months' 
laboratory work in dcvc1oplna: the "Nwtrodyne" circuit. 

S.sic.111.Y the .. Neuttodync" circuit accomplishes a feat whicll ha• long baffled t~ best 
or all tQdto cnginecn.. Efficient radio frequency omplificoti0ti bas bttn a laboratory 
aehicvcment up until the advent of thit circuit. The inherent disadvantages of 
attempting to combit1c pure radio frequency amplification \\'ith the alm0$l imJ>O$$ib!c 
problem of eliminating undesirable regeneration and OKiUation hu btetl the bus;tt· 
boo of both encinttt and home cxperimmtcr. 

Publication of con1tructlonal information on the ''Ncutrodync" ci.rcuit has accordinaly 
been withheld until actual how·tO·build·it models could be built and it was felt th.at the 
Layman could. "·ith pictures and complete data, g<:t a.atif.factory rc,u1ts from horM·madc 
''Ncutrodync" rcceivCQ, 

The "Nwtrodyne" radio rc«ivu ttqultt:s several special piccn or apparatUI. The 
tuntd radio rtc(lueney tta:nsrormcrs or "Ncutrorormers" and the $J>Cci.'1ll very low 
capacity voriab1c condco.scnor ''Ncutrodons•· are the most importai~t units in the citeuit. 

The "Ncutrorormer" is a special tuned rndlo frequency t111nsformtt. The design is 
especially important. 'The stVetal cht1.tactcrlsilc:a or lhc unit. such as the di;tribu1cd 
capacity and inducttulC'e of the windings, mechanical arrangement or the coils, mutual 
ind\le~P~ position of taps and the t'O·e:ffident of coupling have been determined very 
aceutatcly in the laboratory. 

The "Neutrodon" is a very t.P"ial v;ariablc condCn.KT of extremely tow C3paeity or 
the order of one to ten micr1rmicro-farada.. The ncutraliting adjustment or the eircuil 
la focused in these "Ncutrodon" condcn.sen and they mwt have prac;tk9lly no I~ 
at radio ftequcncin. 

Three "Ncutroformen" nnd t'\lo'O 

"Neutrodoi~s" arc ncC'CMary in eon· 
1-trueti.n& either o. four or five tube 
receiver. Tbc:sc parU o.re packed in a 
combination package u pictured on 
this pO\gc nnd can be obtained rrom 
me»t rsdio merchants or di.rcct (rom 

the manufacturer. 

0£ eOUtsC Other Standard pe.r'lS O.tt 

needed in a.ddition to these spccioi1 
"N~utrodyne" p01tts.. Complete lilts 
cf these materials -for both t)•pca or 
mel.ving acts wiJJ be foUt'ld on pages 
27 and 28 of tllis booklet. 

lt is suggested that the tc#dcri care· 
fully study the information 1.iven 
on page 18 bcfott finally dttidina 
which to construct; 1°.e., a four or 
five tube: "Neutrodync" rn:ciV(t. 



Using Fada Templates and Drilllng the Receiver Panels 

Attachul to the tt:ar pqcs of this booldtt wW be found \\\'O tun We paper po.ncl 
drillin1 tcmplattt. Thdc tcmplatts gtti:1.Uy old the construction.al work es they •~ 
made very 8C'CW'•tdy and c:an be tti~ to sLtc •nd pasttd dirtttly on tbt-pand ;i.nd all 
bola: drilkd to 1i.ra mmtlcna1. 

&hlitc, Fonnk:a or Radion hard rubber pantb can be pwdlucd, ritber24 or 26 IM.ho 
kin&. and 7 tnchr;a wide b:y 'f"t inch thick, .at moll t:very radio store. The 2'1 inch pa.nel 
is for the four tube 1ct and the 26 inch poncl '°"the rave tube set. 

~fuUy trim the paper tcmpl:itc to UQCt site Of the J)anel and JXl,SlC the c;omc:n down 
onto tho pnncl securely with library pa1tc, A tm.All prick punch can thm be uacd 
to locate tJ1e a:ntcn of the boles. After this a hind drill should be used to drill the 
hole$ in tho ))Anti. Core should be taken In loc1ttfnr; tl1e ttntcn or the holes thn.1 the 
tcmplale acc-utotcly. ond particularly la the cn1c or the "Ncuttorormcr" mounting holes. 

The holes on the template which att marked .. countcttunk .. eAn be wuntcrswik by 
usLoc: a luger drill 0ind hand br.ice if nc«nary, or whctc one h•• it, • rec.War countcnJnk. 

A combtnation l(tUAfC' .... d d.ividttS may be: ol ua~te..ncc l( one dairn to lay out the 
pand dtilline by tcalittg the dimen:Pons trom the ~.nc.l template and sen.Ding thtM 
di:mitmiom dlttetly on tht- pnet. 

Tbc home C21)ftimmtcr can ba'\•c: the mvaving pt.ccd on the p~d by 1ivin1 the 
'WOrk wt to a thop which bu regular c:ngroving m1ehine1, or un rou.ch.ly engrave 
his own po;ncl by carcrutly making the llnt:s and Jcttm with • lharp saibcr and an er. 
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WArd (1llin& in these tin.cs with white 
cnumcl. CfCOUr$e, the most dc1irablc 
wa.y 11 to purchMe the panel from a.ny 
good r•dio in,trument shop compl,.tc. 
ly drilled and cngra\'c:d. 
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Assernbly of Parts on tho Panel 

The D$K mbly dctaU.1 of rithtt the: fout OT five tube Mt• arc practjcall,y the sarnc. IO 
this d.ata will be' talccn up in the otdier or au anblln1 each individual unit on t.M tt~lvrr 
penc-lt « bo:Kholrds. 

T he: onl)· toola ttquiml roe--~)' work arc tntw dtiYtrs (thU. and coarw: bl9dcl:) 
hand dnll and drills, unaU h.alltMtt, prick pund1, combination square, dividtts.. ond a 
$S1l;t1I wrc-nt'h for r111cninc the telephone jacks. 

NEUTROFORMERS- Tti.e thrt"e "NC'ulrofornu~r• .. a re rnouutcd 
in tho ttntr:r or t.he J)llnel heia.ht. The panel dri1Una Is such that plJ 
three or theN "N.:utrr>formcn" are mounted approximately at a 60 
dtgtc:r: •1nttlt frcnn the horizontal. Accurotcly thla angle is 54. 7 
Jc:gJe~. 'fhl11 nnkh: i11 very icnportant ~nd one ahould not 11ttc-mpt to 
const ruct n "NC'u1 rodync" ac:t without carefully (ulluwinK the paJ>r:t' 
t empla te layout . 

The. photoe,raph on pn1c 18 sbow1 the ccnc:ral rela t ion of the '' Neuttu(ormcrs" 
to thittttl o( the set. Ea.ch or the '' Ncut-rof'onncn" h•vc a UIJ" in the- wirldln1 on the 
outside. 

Afttt lbe ••Neutrofonncn" 3tt ~w onto the pand •ith the cond<mtt ~fl pro· 
tn.1ding Crom the pand, the odj usting di11l1 ahoWd be featcned o.1to the sh:sfu nlec-tr 90 
thil t they do not rub nt aim t lite panel when rotated. 

RHEOSTATS AND PlL.A.M.t NT S\YITCH-On both four •nd 
fi\'C tube "Ncut.rod.yne" MU 11 rra:ular vernier Thcostat is reco1n· 
111cndcd 10 control the dctcaor tube filameiit c;u.~nt. TI1i1 111 tl 111 
rhc1'.11tal at the extreme right hand c-nd of the front .;,( the fou1 
tube •cl and the second rhe0ttal from the right hand <'fld or tl1t 
line tube panel Dctalled lnttructkln for n1ountil1g the vcn1icr rhet.i· 
ata t follows: 

l. Rcu)Ovc the entire vcmler a t tachtnC"nt ~·hi.ch will be fool'ld 
attached to the rhcoit11t sh.:.Jl with a set acrew. 

'2. This rrkftM"I ond nllo\r.'S t.bc ttm0val of th~ rhcolt•t abaft., ~ knob and pointer. 
The rbeoa.lat ti.~ 111o'ith rtsistantt strips c•n then~ rastentd on ~ rear o( the panel 
v;·ilh t he mac:hinc acrnvs and outs furnished. The knob and ahaft sbould bt inserltd 
thru the psnel frorn 1bc frc:.11. 

3. Ro1~1le the luioh nrut $linft until the pobuer l111t the dffittd off~i1iou nt tltr left 
!iid l". 

4. N (IW f1A:1111 tht vcniier Qttathmcnl on the end o( t he a.:h11ft e nd press it down u o lh11 
shaft until ll rcat• lirndy •agiinst the contact 1lrip 11nd until the outu end or the oorU.lll'l 
lever make• ( ()0(1 cuntttct to the resistance: s trip. 

S. Adjwt t hc cuntact lever ptC$S.utc 90 th.at t he lc~r makes just strong C1Klu&h cOfl lll<'l 
to petm1t tOt•tlnt the vernier disc without Cil.u.tin1 the main lever to jum p frcm one tum 
to the nea t Otl the ruistantt strip. Thai secure Armly to the shaft with :a set scru'. ,., 



The same general procedure should be rollowcd In mounting 
lhCJ>O\\'Cr tu~ rheoatat.cx~t the vemiu attachn1cnt,or cou!'K, 
is rcploced by the ordlnarily contact level'. The powc:r tube 
rhooatat contr'Ot1 the fitamcnt eunent or the three &m,plll'ier t\1bet 
uSbi.. M will be noted rrom the acromp.anyina dnwinc. the 
soc.kcts vi.at lhoukt be of. type that allows room rot mounting 
the rhcoltab be.tween the IOCkdS and the panct 

The &lament d.rcuit, or ••A.•• battery switc:h ia futencd to the 
panel by removina the knurled nut and arler inacrtins the thrn.doed sttm or the swil<1· 
thru the PMcf, ttpltcing the lcnurted nut and tumin1 It up tighc. 

B1NDING POSTS- Seven binding J)QS\ $ are u sed on citl1er 
the four ot five tube ••Ncuttodyric" set. After lnsertlna the 
Wndlna: posts thru the panel, tcnninaJ clips should be ple<:C'd 
over the acttws CU'ld lhcn the blndi111 post nuta tighlenc:d down 
stturely. 

TUBE SOCK.£TS- ln the fom tube " NC\luodyoe'' Kt onJy sfnc,lc tube 
soc::kcta arc Wied. whDc in the 6vc tube Kt two lin&le and a triple 90Ckrt 2tt • 

ttquittd.. The toehta may be $COITdy fastened to the S)1l'1d with th;e ft.at • ., 
head machtncs ~ fumis'Md One ihou,)d use care in tlthtcnin& up on 
the ntachine Krewt ao that the heads of tbc: settws wiU not be injured and I 
tha t the sc:tew• expotcd on the front or the panel will not a,ppcar u:nsighUy. 

Before a"11emb1Y of the: socket• On the panel it 
mny be wc:ll to see t.hnt all contact springs nre 
firmly attached to the aoclcct b iUC and bent up 
into thctoe:kct ahcll so that tood contact will be 
assu~d when \he vacuum tubes arc in"Serted. 

TELEPHONE JACKS-Two telephone Jacks •R used 
00 ~ rtedvin1 ac:ta. One or these is of the ''alnck open 
~it" •utomatk'. fil•mmt cootrol typt and the othtt a 
·~ck doled dro.11t•• type. 

On the !our tube .et the "automatic:" type, os- the one "' ith the t.h~ cont.act $J)rint"· 
should be Caatc:ned onto the left hand md of t.ho par.el. The jack with tv.--o contact 
sprin&s, or o0unc. mutt then be f.astcntd on the four tube panel under the number 3 
"Ncutroformer" tunlna dio:l. 

On the five tube 1ct ilie revus.c orran&emcnt it follo\'o'ed. The tbtte t:prtnajQck is cal 
the right hand of the poncl. and the two spring or .. cloffd circuit" jac-k ts mounted direct• 
ly undtt the vemlcr tube rheostat knob. 

Bef0tt utttnb1ina the jacb on the paMl the: amt.act 1prina1 ahould be cu.mined co 
scc that ~ cont•ct ls ~de when the te.fitphonc pha& h in1erttd. 
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BASEBOARDS-The v.·OQdcn baseboard;, fat ' cncd to the panel by thrt"C wood scre\\'S. 
It should be carcfu11y located. even with Ute bottom or the front panel and the screw 
holes started ·with a small drill. U$ing a ~mi_.11 itartin& hole flnd nabbing &0.'P on the 
voood :scrt\!.'$ "·iU nllov.· 11c:re\4:in-i::: the baseboard and panel togcthc-r very hrml)'. The 
ba5<'board Would be shcUaccd or varnished to prevent the absorption of ntoisture and the 
consequent w~rping ond splittJng. 

NEUTROOON CONDENSERS- These two "Neutrodons" arc 
mounted on the bsscbo~rd bttwcen the first ond .sceOJtd and the second 
~nd third "Neutrofomlt:rs". Uie n combination iqvare And line the 
h:slcc1ite "Neutrodon" ba&C$ up 5<1uarc and true with the edges of the 
bascboard if you desire a neat looking futished instrwnent. Then f3stcn 
this bakelite b:t.s:t dO\.\'fi lo the l>11&ebo11r4 using t~·o wood i11:tc\\'li. 

Tile t1dju$table bras-s tubes of the '"Neutrodons'' should be placed 
obo11t in the center or the gla.ss tubes :i.nd under the f3steni.ng down etantp. 

/\ UOJO FREQUENCY TRANSFORMERS-.Two audio frequency 
runplirying transfon.uers are used on eilherthc four or five tube: sets. As 
will he ~en 1ly cxaminin£ the n:nr view pll-OtQgt.t'ph.¥ or these two tyJl~!I 
of n:cei\•crs as shown on pages JS and 19, the mounting or 1hc tran$.• 
forn1crs on the baseboards is different. On the four tube: set they arc 
!IJ>llC'('(1 ripart on t~e 1crt hand end or 1he bascl,o.i.rd, v.·hile on ttie. live 
tube Set the)' arc eJoscr together and at the left hand end o( the r-e<civcr 
b:tseOOard. 

C-are !!houhl be taken in Jnou:ttins; the audio t ransfornttrs to arrange 
the termin<1ls such th.-it All wiring to the l tansformcrs is os short osnd 
di~ct ti& PQMiblc. 

Wiring Up the Assembled NEUTRODYNE Receiver 

THE FOUR TUBE SET. It ii best to fasten the b3S4.'bo:lrd to the 1>onel \\•hen :-issem· 
blina. in order to properly loc-<itt' tt1e ho1~ for f;tSlcnina;. etc. After 1he cntife rc«-iver is 
csssemblcd, hO\\'C-\'er. the baseboard &houJd be removed from the panel in orde-r to facilitate 
the v.·i.ring. This will nlcan that the receiver is wired up complete \\'ithout the bsscboord, 
\Vith the ex~ption of the audio tni.nsro1n1ets :tnd "Ncutrodons" which Bre actu:illy 
fas-tenc-d to the baseboard. 

A complete wlrin& di111.ram f<>f the four tube "Neutrodyne., re«ivc-r is shoWll on ~c It. 
One should study thii diac;ram c-arcful.ly before proceedint with tl1e wirin& to get in mind 
the general plan of the connections. The tuner, fint radio rrcqucnc-y unit, and S<rond 
r<1,dio frequency wiit Ott the di::igr11n1 J1te tt1-p<:ctivcly the ltft hand, center and right hand 
"Neutroformcn'', 

(toJ 
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The lixed c:oitdcnstr on the diagram shown conncct'cd in parallel with the audio fre­
quency transformer a«ondary bctwttn the first two vacuum tubes ghoutd h11vir: a t"-<aJ)O'.l.ci· 

ty or .0002 mitro·fQJ'a<h. The other two fu:cdcondenscrs shown should have a capacity or 
.006 micra.-rar .. .b. The ncutrali.iing capacities on the diagram are the "Ncutrod<.>n .. 
condensers. 

It i:s \JlUUlly beit to beQ.in witiog by eon.nccting up all of the negative vacuuut tube SOC· 
kct tctminals and then extending this 5.ame v.•irc tO the- around bindinK TIO:Jt, 

In like n1anncr the po:sitivc fihunent connection!I can ~ ntade, the positive 1en1ti11t1l.s 
of two of the .1unplifying tubes being connected together. The wiring of the dcttttor tube. 
powct rheostat, vernier rheostat and filnm.tnt cuttent switch, to the 6 volt or ''A'' \ltittery 
bind po~ts can then be ocunpleted. 

The next units to wire up rue the fixed condert.SC".rs and the telephone jacks. The fixed 
condcnsen eon be wired in the cir('Uit and by mine No. 14 $Olid eopper wi.te, the "'·ire. 
soldered to each tenninal of the fix.ed condensers will support them solidly and clinlinatc 
the ncc:es:iity or fastening the 
rixed condensers do\\'n to the 
baseboard with wood $Ctt\\'$. 

Now the "N("l.ltrofomler" 
eonn«tions can be made. 
It \\•ill be noted th.a t. all three 
"Neutrofonner" secondary 
windings have a small loop or 
ta1). It i5 ''tT)' importpnt th:i_l 
no connection be m:ide to the 
tap of No. 1 or the left hand 
"Neutrofonner" Jookini from 
the panel front. The lc;'l.d 
from the No. 2 end 3 "Neu· 
trofomlcr" l3p sllould go di­
rcrt to one terminal tt'!~ct. 
ively or the ierond and third 
"Neutrodons" osshown in the 
wiring diagram. 
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Fi11al connections ca11 be made to the audio frequency transforn1ers. 
l>i11ding posts, etc., after the baseboard has been replaced on the panel. 

'' N eutrodo11s •• • 

FIVE TUBE SET. The five tube ''Neutrodyne'' set wiring is practically the same 
as the four tube set except, of course, the socket layout and the position of the audio 
frequency transfortners. It will also be noted from the five tube wiring diagran1 on page 
13 that only two fixed condensers are used in addition to tl1e grid condenser. These 
t\\'O fixed condensers should each have a capacity of .006 micro-farads. 

Gr~d condensers and grid leaks are shown on both four and five tube wiring diagrams. 
These are not absolutely necessary a11i if both are dispensed with, the connecting wire 
from the rotary plates of the third ''Neutroformer'' variable condenser should be con­
nected to the negative and not to the positive side of the detector tube filament circuit. 

GENERAL WIRING HINTS. The general procedure in wiring is to cover each 
wire with insulating tubing after it has been cut to exact length. The bending of the 
wires can be done after the insulating tubing is placed on the \Vires. The bendi11g of the 
wires should be done carefully, all comers being slightly rou11ded, but with the Jeads at 
right angles and square to each other. 

All soldering should be very carefully done and under no consideration sl1ould acid be 
used as a soldering ftux. The most desirable flux to use is a mixture of alcohol and resin. 
The no.corrode soldering pastes on t11e market are permissible if the joints are carefully 
cleaned. immediately after soldering, with alcohol or gasoline. Another point of impor· 
tance in soldering is to use a soldering copper that is hot enough. Cold soldering means 
high frequency resistance and poor mechanical strength in connections. 

Another wiring hint of value is the plan of checking off with ink very carefully each 
wire on the wiri11g diagrams after it has been connected in place. This gives one a ready 
check on the wiring and helps in being 
sure that all connections are properly made. 

On botl1 four and five tube v.·iring dia­
grams no wire is shown jumping another 
wire with a semi·circle. The plan shows 
each wire passing across the others and 
onJy connecting to cross wires when repre· 
sented by a solid black dot. Check this 
carefully with your \\'iring. 

The drawing at the bottom of this page 
is of assistance in connecting up the audio 
amplifying transformers as it shows the 
correct polarity of the windings and should 
in every case be followed out. 

I 14 I 

AUDIO FREQUENCY AMPLIN!NG 
TRANSFORMER CON"1lCTIONS 

_, 
+B-- .. _. 

. ·~)'J 
~ .. ' I 

Pl 

~ -----..... .,.~.'c "6A'•W."''-•,.• •..,•J,j. I ..,, '-·· .· ..... ~ .. ~[ •'•'•' 

G 
lo -~ 

' . . . . .. . 
•• AA.- •.. ,,,.,, ••• 

........ YI'( MAt<T .. ,,_ 
----F 

+B--



Adjusting the Neutrodyne Circuit 

After the ''Neutrodyne'' circuit receiver is completely wired up it must be adjusted 
to neutralite the vacuum tube and stray circuit capacities befure it can function properly. 

The adjusting process consists of exciting the coupled receiver circuits with a strong 
signal and then neutralizing the tube and circuit capacities. preventing that signal 
from be:ng heard thru the circuits. This adjustment is one for a minimum signal or 
inaudible signal, and can accordingly be made very exact, proving the neutralization of 
the capacity coupling of the circuit. In that this process is carried on with the vacuum 
tube filament circuits inoperative or cold, it can be readily seen that the process is one of 
actual circuit capacity neutralization, and not a method of preventing or reducing 

• regenerat1on. 

The balancing.out procedure as it is called, requires an external circuit made up as in 
the drawing below. It consists of an inductance and a variable condenser excited by a 
buzzer and coupled to the input or antenna termjnal of the completed receiver. It is 
usually desirable to place this adjusting circuit 10 or 15 feet away from the actual receiver 
and lead a single wire over to the antenna binding post. To complete the circuit arrange· 
ment a wire is run from the ground to the ground binding post of the receiver. 

With the adjusting or balancing-out circuit connected as above and with the ''A'' and 
''B'' battery connections made as shown in the drawing on page 21, we are ready to bal· 
ance out our receiver. The method is as follows: 

1. Insert three UV·20l·A vacuum tubes in the amplifying tube sockets and one UV-200 
tube in the detector tube socket. The detector tube socket is the one, in both receivers, 
directly behind the vernier rheostat. Start the buzzer of the adjusting circuit going and 
then light the vacuum tube filaments by pulling out the filament switch button. See that 
the power rheostat is turned as far to the left as possible. Adjust the vernier detector 
tube rheostat to a point just before a decided ''sizzling'' and ''frying'' sound is heard in 
the telephones which have been plugged into the ''phones'' telephone jack. 

2. Now rotate all three 1'Neutrofor111er1
' dials on the front of the panel about in step 

with each other, and pick up the buzzer signals. The variable condensers of the adjusting 
circuit should be placed approximately at 15 to 20 degrees, or at an approximate wave· 
length setting on the scale of 250 meters. All of the receiver dials should then be care· 
fully turned until the buzzer signals come in loudest. All three dials will then be found 
to have about the same setting. 
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3. Co1npletely remove from its socket the first radio freque11cy an1plifier tube. On tl1e 
five tube set this is the one on the extreme left and on the four tube set it is the second 
one from the left. 

4. Now re-adjust all three ''Neutroform~r'' dials carefully until the signals again co1ne 
in at their loudest. 

5. No'-\' take the tube ;-·ou re1noved from the first radio frequency socket and place a 
smali piece of paper over one of its filament contact pins so that it will remain in posi­
tion when the tube is again inserted in its socket. 

6. Placi11g tl1e tube l>ack in its socket will co11nect the plate and grid of the tube in 
circuit but will n<lt allow its filan1ent to light as the small piece of paper over the pin 
prevents contact. With the tube back again in the socket without the filament lit, signals 
will undoubtedly still l>e heard in the phones. The stre11gth of these signals can however 
be varied from loud to weak by moving the brass tube of the first ··Neutrodon'' or the 
one placed at the left on the baseboard. This adjustment should l::e made to a point 
where the signals are very weak or disappear entirely, and nc sound is heard. Now by 
entirely ren1oving the tuhe from its socket signals will come in loud. Immediately re­
placing the tube in its socket (with the paper still in place) the signals will disappear or 
be very weak. This is the desired condition and the ••Neutrodon'' condenser, after being 
very carefully adjusted to this minimum signal point may be per111anently fastened hy 
soldering the brass tube to the brass clamp in the center. 

This covers the neutralizing adjustment for the first radio frequency tube. Identically 
the same procedure is followed out with the second radio frequency tube. having all o~her 
tubes, i11cluding the first radio frequency tube in their sockets a11<i lighted. but putting 
the paper over the contact pin of the seco11d tube and adjusti11g the second ''Neutrodon·· 
while the second radio frequency tube is in its socket and with its filament unlit. In 
balancing out the second radio frequency tube, the above numerical instructions can be 
followed as before beginning with number 2. It is important when adjusting either 
'

1Neutrodon '' that all three ''Neutroformer'' dials should be adjusted for maximum sig­
nals berore final neutralization adjustments are made. 

l'he picture on page 1 7 shows tl1e layollt of the adjusting circu · t in gerleral and the 
second ''Neutrodon'' condenser being adjusted. 

The ••Neutrodon'' condens~r, as will l::e 11oted front the picture 011 page 26, has three 
terminals. Ordinarily the connectio11s are made to the two termi11als at e;:ch end. Some 
times, however. one can not seem to obtai11 a good 111ini111um sjgnal balance in this way. 
Then it is recomtnended that one of the connections of the ''Neutroformer'' be made to 
the center tern1inal. This gives a greater capacity range to the '·Neutrodon'' and by 
proceeding with the adjustinR as above a good minimun1 or inaudible signal adjustment 
can be obtained. 

A further test l<> see tl1at the circuit is r>roperly adjusted is to try to pick up broad casted 
signals fron1 local stations \Vith tl1e cornplete receiver hooked up and with all tubes operat­
ing as covered on 11age 21. By rotating the dials over the range of the receiver one should 
he ab]e to receive the broadcasted signals without hearing beat notes, whistling, etc., 
which are the t1st1al indications of regeneration a11d oscillation. If under any circumstances 
these conditions prevail the e11tirc receiver should be carefttll)' re-adjusted. wiring sepe-
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rated as much 11s s>Otsiblc wh.ich should cli1ninatc: tllc trouble. If bettt notes, etc .• tire: 
heard it i1 proof that the circuit is not (uncti.ontng accordina to the: .. Neutrodyne" prin· 
ciple and moot satjsfactory rnul ts cannot be obtained. The experimenter is caut.ioned 
In pa.rtJcul.3r to ma.kc sure that bis rcc:c-iver is adjusted propttly and that no parl!lsitic 
di1turbance is c;aus~ by improper neutralization of tM cireult .. 

A very accurate method of adjus:tin1 or nc:utrali.ring thc:sc: circuits is t:bc: one used in 
the tc:ttin& laboratories of one of the ton.•unctciil) rompnnia who arc manuf5'c:turin& 
''Neutrodync" tC1:tivcn. 

Thl.s method is to use. an oscillating circuit whose wovelcngtb is adjustable by vpriahlc 
condensers, which eittuit when osclllatift1 is n1()duJated by an c:lcc:trically mainta incJ 
tunin.a fork •>"Stem. 

The home expc:1'"iment<-T can readily cotist:ruct such an OK:llJoatin& circ;uit and c:an use 
an ordinary buzzer to modult1.te the ciKUit nnd &ct quite 5ati1factol'}' results. 

The TC3500 for using the tuninit (orlc 
t;il1(lnN nnd l'Are s..houJd be 
used lo ~c lhnl the buzzer 
contacts arc clean and 

syatem it to obtain n c:oni.~Ant tone in the ~:1:t 
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1ht1t the 1>uie~c:r 

i s opcrotin~ 
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When usl.ug a.uch a system as thl.s to adjutt the "Ncut:rodynt .. circuit, An added ad· 
v::i.nt~gc it :i.bo gai.ned in that as on osdll;itinc c;in:uit ia u11:d Al a tnt circuit, the recetvcr 
c;i,n be checked tor p~vention or 01c:illationa very accurately and quickly bccnuie it it i1 
oscillating, beat notn will be picked up rrom the ttllt O&cillating circuits. 

Titis 5ame ch«-k is, however, obtained as described above by actuaUy li-stcning to 
broadcasted si&nals from nearby atations, and it is recommendtd that the experimenter 
ulways chrck his rcccivtr in this manner. 

Four and Five Tube Neutrodyne Receivers 

This booklet gives in dttall constructional inronnatioii for both rour nnd five tube 
"Ncuttodynt., receivcra. 

l t was felt to be the be$t plan to furnish information about both or these different 
recdvcn at some experimenters 11\8.)' dnirc to construct one rather lli:ui the otMr. 

Ce:nero.Uy speaking, there wlU not be n treat advant111e in s.i&.nal 1trcn1th when u.sina, 
the five tube set. The five tube reteiver diff'cn from the four tube in that the two radio 
frequency ;1mpliryi.n& tubes are~ ror radio frequency amplification only, whett:is in 
the four tube .et One or them ia alw u.sed stmultancously as an audio frequency omplifler. 

The four tube receiving set \\•iD probably be found a little harder- to edju.st, but when 
fUJlCt~ntng properly will gi\'e very sotisfottory mult$. 
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Equipment Necessary for a Receiver Installation 

• 
~ 

.. 
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Certain addlUonal equipment is neccsiary before one can make a c:Ompletc opcratinr 
itutallatlon of o " Ncutrodync" radio rcc;civcT. ThQe v&ri0\1$ instnimcnts "nd P9li$ 9re 
listed below. 

I, One " Ncuttodync" RodM> ttc:dvcr. 
2. Thttc Amplifying Vacuum Tu hes (pt'Cfenably UV·201 ·A ':i). 
3. Ooe D«tector Vacuum 1\ibc (preferably UV.200), 
4. One Storqc Battery (6 volt). 
S. Three "8" Bsttcrics (45 vollS c3eb). 
6. One Tdtphone Htad StL 
1. Two Telephone Plup. 
8. One Loud Spcakinc Instrument (if desired). 
9. Antenna 1.fateriab. 

10. One Storage Battety Cb.Ar1,er (if des.ired). 

The 8VC1'8fte home user of a radio rcoeivin& M:t is not content to Jiitcn ln to loC'at and 
long distance broadcaating proc;rams usinc the telephone bead set only. It's much more 
run and pleasure to bring in the speech a.nd music loud mough for a whole gathering or 
ptop!e to hur and enjoy. In consequentt the loud speakct instrum~nl w:is included in 
the above list. 



The Antenna and Ground System 

The radio antenna may be likened to the ''barrel under the rain spout'' as it serves to 
lollect the radio energy from the air. From the antenna this en~rgy is Jed down a lead-in 
~ire to the receiving equipment and then made over into music and speech for enter­
lainment. 

The simplest and yet most satisfactory antenna for radio receiving sets consists of a 
ingle strand of wire 60 to 100 feet in length, insulated at each end by an antenna insulator 
nd supported 30 or 40 feet above the earth. From this antenna wire a lead-in wire should 

be run down to a point on the outside of the building near where the receiver will be 
placed on the inside of the building. A Jead-in insulator, or porcelain tube as is usually 
µsed, should extend thru the wall of the building or sometimes the window sill, and thru 
~his the lead-in wire should be run, connecting to the antenna binding post on the re­
Feiving instrument. When the outdoor antenna is used such as this, it is desirable to 
t:onnect the antenna or lightning protective device to a point on the lead-in wire just 
before it enters the porcelain lead-in tube and from the other side of the lightning pro­
~ective device a wire should run directly to an outside water pipe or iron rod driven 
~nto the ground. 

The line drawi11g at the bottom of the page shows in general the outdoor <111te1111a 

arrangement. 

The outside antenna is always recommended for use with these ''Neutrodyne'' re­
ceivers. If it is desired, however, one can use an indoor antenna and obtain very good 
results. Such an indoor antenna may consist of from 30 to 60 feet of insulated wire 
(ordinary annunciator wire is suitable) running the length of the rooms. Care should be 
taken to run the wire in as straight a line as possible (tho it may turn in going from one 
room to another) directly away from the receiving equipment. The inside antenna may 
also be concealed behind the picture moldings of the rooms and in this way does not 
detract from the tasteful appearance of the home. Do not loop the indoor antenna 
around a single room. The effective length of the antenna in every case is the L'air line'' 
distance from the receiving set to the far end of the antenna. 

From the ground binding post on the receive.~, a wire should run directly to a ground 
connection. In the home the best inside ground connection is to attach a ground wire 
securely to the cold water pipes by soldering. The ground connection is very important 

. :-=- . 
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• 

nrawrn9 sholflin9 th~ 11~11al arrangtm~nt o/ a 1in(llr auirr outdoor r~criving anl~nra. 
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arid a good con11ection can only be secured by carefully cleaning and solderi11g the joint. 
Again beware of acid for a soldering Aux as it will cause severe corrosion and an inefficient 

• connection. 

Connecting Up the Neutrodyne Circuit Receiver 

Connecting the 11A'' and ''B1
' batteries to the ''Neutrodyne'' receiver is a simple task. 

An enlarged drawing at the bottom of the page shows the battery connections of the 
four tube home made receiver. This will make the connections practically self-explana­
tory and the five tube battery connections are arranged identically the same way. 

Both the ' 1A11 and 11B'' batteries have a certain polarity, that is, there is a positive 
terminal (marked +) and a negative tenninal (marked-) to each battery. On both 
the ''A'' and ' 1B'' batteries the positive terminal is usually painted red or has a red 
connection wire attached to it. 

From the positive terminal on the ''A'' battery a wire should be connected directly 
to the positive ( + ) ''A'' battery binding post on the front of the panel. From the other 
or negative ( ··)terminal of the ' 18 1

' battery, a wire should connect directly to the nega­
tive ''A'' battery binding post on the panel. 

The ''B'' batteries are made in blocks of 45 volts each. Three of these batteries are 
connected as shown in the drawing. The negative ( - ) and positive ( +) terminals of 
the ''B'' batteries will be found marked in the insulated wax on the top of the batteries. 
To make the series battery connections the wires should connect from the 
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positive(+ ) terminal of one battery to lhc negative(-) tenninaf of the S«Ond b.1.ttery, 
:lnd fton1 the positive·( + ) terminal of the secood battery to the negative ( - ) termi.n:tl 
or the third bat tery. Thit will leave a positive and o. negti,tlve "B" lxtttcry terminal, and 
wires should connect from the ncaative ( - ) tcnninal to the ~ntcr binding pmt on tbC" 
tteti\•er btt\\'ttn the t'\\•o bindin& pc»Uc marked +90 and +22, and Crom the remotni.ng 
pos.-itive "'B" hottcry tcrmlMl to the binding post on the panel front marked +90. 

Now only one .. B" h<atttty bindina post on the receiver rl:frnlins unc:onncctcd. A 
connection wire should ao from thi$ bindina PQlt to the clip terminal (1noirlced 22:~ volts) 
of the first "B" batttfY, The fint "B" battery i1 the one to \\'hi.ch the wire from 1hc 
center or negative binding post is connoeted. 

Best results are often obtained by a detcd:or voltaic as low as IS 01 u hia.h as 35. 
Likcwlsc, the amplifier voltaec may be as low as 90 and as hi&h as 130 volts. Trial 
alone will determine which is b«t. 

How to Tune Neutrodyne Radio Receivers 

The "Ncutrodync" radio receivers have mauy a.dvo.ntogcs ovct the ordinary receiver 
in tuning ot in stlttting one station from anothtt. Thi$ method or tuning "Ncutrodync" 
r~ivm is much different thtLn tho,t wed 
ror the ordinary receiver. A.c«irdin&ly 
these tuning in1tructions should be studied 
vccy carefuJJy and the manner or adju1tin1 
tbotoly undcntood, otbctWise the rC'Ceiver 
ma:y sccminaty be inefficient, the ra.ull', 
hoWi:Vcr. bci.n1 with the operator. 
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The procedure of tuning a ''Neutrodyne'' receiver, providing antenna, ground and all 
battery connections have been properly made, is as follows: 

1. Insert the recommended vacuum tubes in their respective sockets and with the 
power rheostat at its correct position for the type of tubes you are using, and with the 
vernier rheostat knob turned to the left as far as possible, and with the plug of the loud 
speaker inserted in the ''horn'' jack, pull out the knob of the filament switch on the panel 
front, causing the three amplifier tube filaments to light. 

2. Tum the vernier rheostat knob to the right slowly. When the filament current is 
turned on the first indication that the receiver is functioning properly will be indicatec' 
by hearing a slight noise in the phones. As the rheostat knob is ·turned further to the 
right this slight sensitivity indication does not increase in volume until a point near the 
end of the rheostat adjustmect is reached. At this point will begin a comparatively loud 
''hissingt' and ''fryingt' noise which is objectionable. For the best signal reception the 
rheostat should be turned back slightly to a point just before this ''hissing'' and ''frying'' 
starts. The coarse adjustment of the rheostat enables you to quickly adjust the rheostat 
and then very accurately adjust it by using the smooth running vernier. 

600 

zoo 

. 

• 

.. ...... _ 

• 
WGM 
~29M) / 

I WDAP - ..,. 
(390 M) / - -

/ 
KDKA /I 
~2GM) / 

WNAC .. / I 

(278 M) ·-
~ 

/l 

./ 
t7 

... 

0 10 

- , 

/ 

I 
I 

• 

• 
. 

zo, 30 40 
CONDENSER 

-. • 
I ,,,,,,,~ 
I KSD ~ • . 

(546M) I ? • -- · v ... 

/ WEAF .. / 

(492M} • ..... 
~ 

'---

)/ "' 
v 

" 

v ---
:~ . 

W,VELENGTH 
CALIBRATION CURVE 

OF . 

FADA ''ONE-SIXTY'' 
NEUTRODYNE RECEIVER 

1 I I 

I 
• 

I 

• . 

I 

I 
! 

' I 

. 

50 GO 70 80 SO 100 
SE I t ING., DIVIS IONS 

(23) 



3. With detector tube at approximately its right operating point, set ''Neutroformer'' 
dia1s 2 a11d 3 at the san1e dial setting. Select any particular dial setting, but as shown by 
the curve at the bottom of page 23, take for instance the wavelength of station WEAF 
on 492 meters. Dial settings for this particular station are approximately 66 or 6 7. 
Setting dials 2 and 3 at this point. now rotate dial I very, very slowly over its entire range 
from 0 to 100. If any broadcasting station is operating at the particular time on a wave ­
length of 492 meters, it should be heard at a maximum when the setting of dial 1 is approxi ­
mateJy in the range of 10 or 15 above or below these settings of dials 2 and 3. 

4. When signaJs from any particular broadcasting station arc coming in, it i~ advisable 
to slightly re~adjust dials l, 2 and 3 and possibly also the vernier rheostat in order to 
increase the intensity of the signals. 

In tuning, the dials should not be moved faster than a few degrees per second. With either 
the head telephones or loud speaker plugged in the ••phone'' or ''horn'' jack, it may be 
found that the tuning adjustment will need to be changed slightly when shifting from one 
jack to another. 

Dials 2 and 3 should be rotated slowly at the same time, and about in step with eacl1 
other. Then with dials 2 and 3 on the setting for a particular station~ dial 1 is rotatecl 
until signals come in with maximum strength and clarity . 

Sharpness of tuning of ''Neutrodyne'' circuit receivers wl1e11 usi11g sl1ort indoor ante1111a s 
is 1nuch greater than when usir1g an outdoor antenna and care should be taken in adjusti11g 
the receiver. particularly dial l, when an indoor antenna or loop is used. 

In tuni11g, ''Neutrodyne'' circuit receivers, the broadcasting stations will not be picketl 
up by hearing ··beat notes'' and the usual regenerative whistling. As the dials are rotatetl 
from division to division the program of different stations will be heard, first gradual})·. 
then with greater i11tensity, and clarity as all adjustments are properly made for that 
particular station. 

A receiver log chart is provided 011 pages 29, 30 and 31 so that the various dial setti11gs 
may be recorded for different stations. As the user succeeds in picking up programs f ron1 
various stations, notations should be made in the log book of the call letters and dial 
settings and if at a later date one desires to listen to the same station. it is merely necessary 
to reset the dials to these same positions. If the particular station is operating at the given 
time the signals will be heard. This is a feature possessed by practical),>• no other radio 
receiver developed up to the present minute. 

The wavelength calibration curve of the Fada ''One-Sixty'' ncutrodyne receiver. which 
uses ''Neutrofor111ers'' practically identical with the ones furnished for home construction, 
will greatly aid in tuninJI the four or five tube ''Neutrodyne'' receivers. 
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Using Dry Cell Tubes 'With the Neutrodyne Circuit 

There are several kinds of vacuum tubes on the market which can be used with dry 
cells. Among these are the UV-199'st WD-ll's, WD-12's and the DV-6's. Such tubes 
<>perate with a very low filament current consumption. The four and five tube "'Ncutro­
dyne •• circuit receivers described in this booklet were not designed particularly to operate 
with such tubes. It is recommended that wherever possible either UV-201 and UV-201 -A 
amplifier tubes be used tascther with a UV-200 detector tube. 

These j'Neutrodync'' receivers will~ however, function fairly well using the dry 
cell tubes mentioned above. Adapters may be used to allow placing tubes in the regular 
st and a rd sockets. 

Tl1e radio experimenter nl8y fit1d with these dry cell tubes tl1at by varying the various 
co115t a11ce of the circuit, or by usi11g a 11egative grid bias or ''C'' battery, good receptio11 
can be had on both local and long distance statio11s. One should not, however. expect 
the volume of signals from UV-199 tubes for instance as when using UV-201 or UV-
201-A tubes, as the current that the tube is capable of handling is very much smaller. 

Neutrodyne Receivers and Loop Antenna Reception 
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For best all around results it is 
recommended that 4'Neutrodyne'' 
receivers be used with the regular 
indoor or outdoor antenna from 30 
to 80 feet long. This will &ive 
maximum signal intensity and 
where the antenna is erected to have 

........ .,,_. a directional effect, signals from 
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certain clirt:ctions will be received with exceedingly good volume. 
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Many people, however, desire to use the smaller antenna device called a loop. The 
big disadvantage of the loop method is the fact that it being so much smaller, it can only 
collect an infinitely small amount of energy and hence requires enor1nous amplification in 
order to bring the signals up to a point where they will operate a loud speaker. 

Four and five tube ''Neutrodyne'' receivers described were not prin1arily desig11ed for 
Joop reception. Loop antennas have, however, been used with these receivers in experi­
mental work and quite satisfactory results have been obtained. Many purchasers of 
com1nercial ''Neutrodyne•• receivers on the market have, however, reported exceedingly 
good resu1ts using a loop, but such good success cannot be consistently guaranteed. 
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For those who would like to ex­
periment with loop reception the 
wiring diagrams given on this page 
are suggested. One may find that 
one type or connection works better 
than the other. This is an intereat-
in1 field for home experimentation. 
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The Fada "Neutroformer" 

The F:id;. " Neutrofonner"' i$ tJie b:.'lsis :i.round 
\\•hich haj( l:ict'l'I \\•fit ten this ronstnu:ti<m.al book· 
Jct . lt is really one or U1e 1nost importRnt pnr1$ 
or HA:ii:eltine's " Ncutrodync" circuit a nd nt'C'ds 
to be COl\$tn1ctcd aoeordingJy. 

The Fada "Neutroformer" ls made by using a 
standard F:ida rotary variable <.1it condenser nnd 
n10unting on this n special radio frequency 
a1nplifylng transformer. The construction of 
this t'r11nsfom1er is such thut its distributed 
c:ipacity and induct;u1ec or the windjng$, mutu<'tl 
inductance, co-efficient or the coupling, turn step 
up ratio 01nd rucchanical disposition or the \\'ind­
ings arc exec:cdlngly hnportant. 
Th~e characteristic$ have bttn ac­
curately detennincd after months 
or rncnn:h work nnd are accu­
r:ih::ly measured and c-O.lihmtcd in 
the h\hotatory. Before shipment 

eitch lrnnsrormer is oonnccted so as to fonn a cl1»cd circuit and calib· 
rated for rrequcncy suclt that 1my &i\•cn three "Ncutroronr.eri" will 
function at p,rnctit-ally identical dial scttln&s ror ;>. given wavelength. 

?o.1echanicall>• Fa.da. " Ncutrofonner$" ;arc given great care. The con­
c!cnur is ver)' cottrully pdj ustcd and the tr1;11u1formu inductancca are 
wouncJ on a;cnuine bakelite tubing. using silk covered wite to afford maxi· 
mum insulation. Overall dimensions 6~'1 x 37.(" x 3!-<J". 
No. 163-A Fada "Neutrorormer" $7.SO 

The Fada " Neutrodon" 
The Fado " Neuttodon" is ti $f)cci:tl \':triable condenser ha\•lng na ex· 

cudingty w 1nll c:llJ)<icity <if the order t'r fr.)m 1to10 micro· micro farads. 
The entire adjustment or the "Nc.ut rodyne" circuit is focused in to.is 
"Ncutrodon" condenstr nnd tht cor1denl!Lr should bconc havlng cxtrc~l}' 
&mall JOMCS at hi~h frcquC11cics. The Fada "Ntuttodon" is mounted on a 
gtnuinc lxlkclite XX block and consists or a special &lass.tubia.g over which 
;JidCJ ab~ tube. Thi$ brn$$ tube forrm:.; capacity to the " 'irC3 bct~en 
the end tC'nninaJs and inside of the g}8.$$ tubing, The brass tube may be 
secured at any gi\'en adjustnient by tig.htcnin1 rJown on its SC'tt\V clamp, 
;u>d more pcnu;uu:~ntly by soldering. 

Thl"C't 1erminuls ore pn;i\'1ded, af'l'ordiiig thtte dlffettnt ranees or cupAe· 
ity in the one condenser by vw;•inic the connections to the three ter· 
min3ls.. Over.all di.ruensions- S11 x ~11 " %"· 
164·A Fada •jNeutradons" Each $1.25 , ,., 



Fada-Hazeltine Neutrodyne Parts 
To make it m05t rosy rot the 

home eicpcrimc-nter to purc:h.asc 
mattriala for cons-tru.ctint i<Ncu· 
trodyne" rttei\'Crt, a combination 
p:i.cbac hoi.J been arranged in which 
is included three FadA-Ha.zeltltle 
No. 163-A " Ncutroformm", two 
No. 164-A ''Neuttodon.$", and this 
compltte instruction t>001t on "How 
to Build Ha:tcltinc's Ncutrodyne 
Cir( uit Radio R«tiven". 

1'ht$.Cparts att pocked in u $lnate 
cardboard carton cind (orm the 
nuc-leus for "Neut-ro<lyne" rettivu 
construct kin. 

One Would not attempt to ton• 
struct "Neutrodyne" circuit re· 
celvcn without uslng p0,rt.a or thi-t 

kind tna.de by rompt1nict li.c~ to manufacture thesic pruu under PTQ(C$$0r Hal<"I· 
tlnc'1 poitents. The tcch.nica) detail-s involved in des.lgning t(lUipmcnt for 0 Ncutrodyne" 
~i .. •en generally arc or auch a natW't t~t only compnniC$ authorized by Ptofenor 
Hueltinc and given complete lnform.tttion reiardinc desi.gn and development ar.e in a 
position to manuf.3clutt "Neutrodyne" parts that will really function properly. Overall 
dimaiston-s or p3ck.aa:e- 1411 x 711 x 411• Shipping \\'ei.ght-4 1bs. 

16S.-A F&.c:l•-Haielt,!ne ''Neutrodyne'' pa.rt• $ZS.OO 

Complete Sets of Fada Parts for Neutrodyne Receivers 
In addition to the Fad.a "Ncutroformcrs .. and "Neutrodons" and the combination 

packa1c or "Ncutroformers" and "Neutrod0ni", provi1ion ha• been made to aupply 
complete knock.dou•n ttta of materials for the construction of either four or five tube 
"Neutrodyne" sets oecordlng to the instructions in tliia book. 

Tbne $C\S or part& include CVcty item necest01ry for buildina; lh1: receivers. Dctailtd 
lis-ts with prices per item follow: 

Parts for Four Tube Neutrodyne Receivers 
Qu•ntit1 Mat•Nal Prlcia 

I Pa t1el. Bakir.llte 24" • 7•• • 1-" driUed, 1n~hin..t and coira,·ed •.. .. . • . . .. . .•. . . . $1.50 
8aN--Bo.td, OaJc 24" a i " a }~''. ..... . .. .. . . . . . ......... . . .. . ...... .. . .. . . •. . . .75 

4 sr"cleSoc5cata, Typa llS-A, ... ,....... . •. •• ••• ••• . •• •. •• •••• •• . ••.•• . • •.. 4.00 
3 Naulf"O/OMnaTa, Tys- Ja;J...A ••• . •• • . • . . . • . ••••• , , •• , ,. , • . • , , , .... , , , , , , , , , , , , , , l?Z.$0 



Quantity Material Price 

2 Neut rodona Type 164-A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . $ 2.50 

2 Audio Transformer• .... _ .... . . .. .. ... . . . . ... . . .. ... ....... ... ....... . . 

1 •'A'' Battery Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3 Diala. Type 137 -A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 Rheoatat, Type 121-A . . . . . . . . . . . . . . . . 

1 

7 

1 

1 

Rheoetat. Type 150-A . ...... . . . . . . . . . . . . . . . . . . 

22 ft. 
22 ft. 

2 

1 

1 

1 

Bindin1 Poate. Type 116-A . . . 
Radio Jack, Cloaed Circuit ... .. . 

Radio Jack. Three Spring Automatic . 

ln•ul. tu bing. . . . . . . . . . . . . . . . . . . . . . . 

Wire No. 14 Tinned Copper .. . . .. . . . . .. . 

Fixed Condenaera, .006 mfd •...... 

Fixed Condenaer •. 0002 mfd.. . .. 

Grid Leak, 2 megohms . .... . . . . . . .. 

fixed Grid Condenaer .00025 mfd •. .. 

. . . . ' . . . . . . . 
. . . . . . . . . . . . . . . . . -

. . . . . ' . . . . . . . . .. . . . . . . . . . . . 

. . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . 

. ' . . . . . ' . . . . . 

' ' . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . 

1 Handbook, ''How to Build Hazeltine'• Neutrodync Circuit Radio Receiver•'' .. 

1 Package of Screw•, Nuts, Terminala, etc. 

. ' 

12.00 

.7S 

3.60 
1.20 

1.25 

.84 

.75 

1.00 

1.76 

.20 

1.SO 
.40 

.75 

.65 

.10 

Tota I . . . . . . . . . . . . . . . . . . . . . $6-4 .00 

Parts for Five Tube Neutrodyne Receivers 

Material Price Quantity 

1 

l 

1 

2 

Panel, Bakelite 26" x 7 " x :1 ~; " drilled, machined and engraved .. 

Ba•e Board. Oak 26" x 6 " x ~ . 1 " .... 

Triple Soc:Cet, Type 123--A . . 

Single Socketa, Type 118-A. 

. .. . $ 8.00 

1.00 

2.70 

2.00 

3 

2 

2 

1 

3 

1 

1 
7 

I 

l 

27 ft. 

27 ft. 

2 

J 

I 
1 

1 

Neutroformera, Type 163-A . 

Neutrodona, Type 164-A ... . . 

Audio Tranaformera . . . . . . . . . . . . . . . . . . 

• 'A'' Battery Switch . . . . . . . . . . . . . . . . . . . . . · · 

Diala, Type 137-A . . . . . . . . . . . . . . . . . 

Rheoatat, Type 121-A . . . . . . . . . . . . .. . 

Rheoatat, Type 1 SO-A . . .. .. .. _ . . . . . _ .... . . 

. . . . . . . . . . ' . . . 

. . 

' ' I • ' ' I • ' • ' 

' ' ' ' ' • ' ' • • ' I • ' ' • ' • ' • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

. . . .. . . .. . . . . . . . . . . . . . . . . . . . . - . . . . - . . . 
•• • • • • • • • • • •• •r• • ••• • ·• •• ·• · • - • • • • 

Bindinc Poata, Type t 16-A . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . .. . . 
Radio Jack, Cloaed Circuit ... .... . . . . . . . . . . . . . . 

Radio Jack, Three Spring Automatic 

I naul. Tubing .... ...... . . . 

Wire No. 14 Tinned Copper 

Condenaer• .. 006 mfd . .. . 

Grid Leak. 2 megohms .. . . _ .. _ . 

Grid Leak Condenaer .00025 mid. . . .. 

Handbook, ''How to Build Hazeltine'• Neutrodyne Circuit Radio Receiver•'' 

Package of Screwa, Nuta. Terminala, etc. . . . . . . . . . ... 

Total . . 

22.SO 

2.50 

12.00 

.75 

3.60 

1.20 

1.25 

.75 

1.00 

2.26 

.2S 

] .so 
.7S 

.65 

.10 

$6S.60 



LOG C'HART FOR NEUTRODYNE RECEIVERS 
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