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l(eep 'em listening ... 

A goal for radio's Minute Men 

lu these da~ ' of material shortages and pro<luclion re:. lric
tions, tlic radio sen ice engineer h a;;; his big opporlunit) to 

,.keep ' 1·111 listeni11g." no mall<'r ''hat the obs tacles. 

J t is a I ime "hen ingenuit) counts-a Lime Lo make 
goo<l u"<' of c 'peri1•nrl'-a Lime, more than E'\ E' r. to depend 
upon l\Iallor~. 

\Jallor) \pprO\c<l Precision Pro<lucts gi'e )OU reliable 
qualil ) that rcpre ent-; lhe fin e~L in progre~sh·e design, 
the qltickest applica tions in rrvlaccment work and the 
greatest cconom) in your O\\ n inventorie ' , .\nd wbat·s 
more. tlwre ·s friendl~- tPclmical help that"~ ) our - free 

for the a:-.king. 

Mallory is doing e,·crything \\ithin it pO\\ Cr to keep 
you adequately upplicd with time pronn . tandardized 
replacement parts. "here critical material~ are prr

empled by wartime production. ~ I allor~ engineer are 
working for adequate sub:5titult'S~ s triving to an Licipale 
your ncrcls: keeping up their record o [ reali tic help to you. 

Y el'>. ~ m 1 can depend on Mallor~ and \lallor~ J)i<; tribu
tor to help you " keep 'cm lis lcning:· 

P. R. MALLORY & CO., Inc, 
IHDIANAPOLIS IN DIANA 

C I •le Acidr155 "Pclmallo 

\ 

/ 
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0 v I f\f) at Army bases and iraonong 
centers you'll hnd thousands 01 RACON s 
He<ns. Speakers and dnv1ng units work1ni: 
hard In all kinds of weather, for Uncle Sam 

AT t 'A all leading Steamship Lone-- and 
the Navy use RACON's YC$, where hves are 
at stake, and dependabol11y mpor1ari1 and 
spec1fic<1t1ons exrremcly rigid - thar·s where 
you'll find RACON's. 

On Land-At Sea-and 
In th e Air-RACON 
PRODUCTS do th . 
share. e1r 

f\ 1111': A IH al airports, commcrcoal and 
Government owned. on planes d111g1blcs and 
blomps where stamrna. ruggedness and elf 1-

cocncy under alt cond1t1ons count • you'll 
frnd RACON s. 

Leading Soundmcn everywhere have for yea rs specoltcd and used RAC?N Sp~akers, Hor"s 
Droving Units and other sound reproduct ion equi_pment beca~se. theres nothing loner • . 
ye t RACON's cost no more. Keep th is on ~ind. when b1dd1ng defen.se requirements. 
RACON can protect you with or without p11011t1es beuu~ RACON IS the only loud 
speaker manufacture r that can supply non- pno11ty restr ic ted material~ in speakers. Sec 
your jobber - ge t rhc real low-down today - or w11te to us for particulars. 

MARINE HORN SPEAKERS 

1: .. -1·u111un t•1~ 

... lo:-1 u n c 

hom tu IUllll 

to1 ma nn11 and 

1-t::.ik r or 111 ~ 

D.tk t OJ,JbChl" .)1)0 

b.1 u " at.d 1 
uJ.u • • t'j ., 

p""""' t " th• 
Bureau o: \tarw• ln"Jlf"f't •IO 1 n t 
~an.,,,...ue1n. ()ecJlanm,.nt • f r4"\n1 

tnprr.. ror m.uJnr work.. tn .LU •UM. m.uu1 
t~ .. mid&et. re;uJ1r ~d bull. hand.Jt.n.;: rror1 

~ •• ~o .... "' 

RACON P. M . 
HORN UNITS 

0· ·~·· h*' t'&Pll1"J[) -••U•. s-1.. ~• ".:iu.1. 
Otbc.r PM iunu ... .J':t.:1-
Jb.~ l1'GDl ·~ unu" 
uf ::; watu to ""bUC u.ntt•• 
1'1th an ·~~t.ai.- ~.a
l'•'"ln or ~;u w.ors... t: . 
/lc.ltnl'l~ ot the hl:he:.t 
cirt.1 .. 1 obta.iuable. with tbe 
t\n··~1 mll$-nN.lc marma.t 
!.Wd 'flerl utfllJed.. 

There is a BACON for ev ery purpose •.• here are iast a few : 

MUL Tl - UNIT AEROPLANE HORNS 

f r ""' I •It t•OWEJt b.1;hh- r!r. ·:l"Jll .&J11 ~ 
vruJ~I n f~f t) fo: m...talhlH n 1rhtt" 
• J1S ~ l I. llc:ct ..tn t ..-er;t;.1 ru-1 nr ma 
:-.Turntt•nout ~u•r:ani..ttd tr?.alMll mot r•rn 
ir c-omp.f't e: ' .mru~I i..D Ylll('l In r 1n. t 
o~mt°"'' IJlof!'S l~ a.ruJ :iJ,. I nz arr ' khlDl1nt· 
~hte. ),Ht· t •'JU) r'a.:'t &lum1nru:n lhrnt Irr"· 
1 n 46.n•I eu"' ta •" nn.:i. ludt1 ~ tn e11 tak,. 
:? or l 111111 • nut<luor t~ I nr- 11 l11!H\ 1mlt6. 
l "h to ~ nillc :roun1I Dn>Jec:tlon c:U'la.t"IU . 

Re - Ent rant 

Trumpets 

. \ C•JIU 1.- ( 

t r •1 n1 I e• 
1IJC" douhlt1 

r 1· ·I!" 1r an' 
t ·" ()•1•.:.., .. 

tin bu· • 
1111 icoar~. 

'' ' r nt.t r u. 
• 1 a: 

I r n:>l umn 
I' l.ah;..;:t: • : 

n 1l rll• f'r 

t,. ·~i .. · '··.- .. ;J~ 
- ' ' ' ' ' ' ~· .,, _", 

hlch n en entt"llel1 ..-.:.tc.<i ot 11 r rrn.1-.;& 
em m ci: nnr in: h<an~~ H-4 ~ an J un.td,. 

1•w a ru:. maJ..t 61 a tm nu~ ~ut tn:s._ CKftal:dt 
bi.•ll of hm.n :n..i:-.. t.JumJnum rtnrun1. t.,· 
, .. •<d.iOh or R.\CO" ACOUSTIC ........ ,&] 

t~ llHH:nt ftiGA.111& etfec:ts.. Alllltthle lD I'. 
tEa'. :.l'!'. and. 3· .ur column u..nlta. 

RACON ELECTRIC CO. 52 EAST 19th ST. NEW YORK, N. Y. 
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BLOOD, SWEAT AND TEARS 

IT'S ALL-OUT NOW 

IT'S UP TO YOU 

\YT L\T \\"AS \\' ~\.10 [ L" 110\\ hol; and ''hat i:-. unw hot \\ill gel h11ll1•r 
:>till. un til some find it almo:>t unbearable . \ncl that hold,, for the \\ar in 
~cncra l , wnr regubtions, anJ the way of life the majority oi U!; will ha\c 
to inllo'' until the war is uroug-ht to ;1 succe~:-fu l condti;,1011. \\'e \\ill 
haYc to make ~acrilice!' oi a namre that \\C rlo not nm,· dream of, and it 
i, ju ... t as \\\:11 that we all start bracing c1ur~ch·es ior the 11rdcal and cea!'c 
picturin!! a wdl-or<l\.red, plea~ant and pt:rfeclly normal iuture for our
:>eh e;, clurint! thL "<livcr ... io11" ... ancl ..,top thinking 11i it a' :i divcr.;irm 
from the u ... ual niutiuc. The \\ar i-. no\\ c<.·a:ythi119 

The \Var Prollunion B0ar<l has acted tn meet hug1.; .\rm.' and N~n·y 
demands on Lhc raJio manufacturing- in<lustr_,. and to co11-.1·n•e critical 
materials by orderi ng -barp cuts in pruclucLion of receiving -ct', phono
graphs and radio-µhouo.~raph combinalion:. for fr.,ilian use 

Class • \ manufacturers (those who .:old more than $ 1,000,000 worth oi 
radio ..,ch and phonograph;, for l·i, ili.m n.'i(Uircmcnt~ durin~ the fir-.t 11i11c 
mnnlh.., oi 19-U) were ordered to rC'duc-c output L~ -t.5 per cent. L'lil:'.''i 

B firnh, \\ ho"e -:ales were under $1,000,000. ha,·e been orden·<l tn curtail 
pru<luctio11 by 35 per cent. 

The ratlin manu focluring im.lu~t r) hns been asked 1.0 undertake a 
S!.,000,000 ,()00 mi litary production progr<1111, Civilian production 111t1"t 
he reduced clra:-.Lio.:;illy so that receiver and part:. makers and allied branch
t'~ oi the industr: can participate i11 thi:-. effort to the f11llut possible ca
tat'ity. 

Clas' .\ cnmpamc.; ·t!ready have rccei,·ed ur suon will he awarded big 
war order'. and '" i it crmvcr,ion of their phnt:' to 100 f• r c.: rit milnary 
acti\'ily 111ay be expected. l"ntil a larger number oi the ;;mall, Class B, 
fmns rccci\'c mnre -\rmy and Xavy orders, the lighter curtailment ordered 
in their production \\ill provirle them "ith sufficient civilian operations 
to keep their skilleJ labor force intact. 

Keverthclc-;s, sotnc Class P, companies ha\·C already ce;tsed all civi lian 
production; and in some cases the 35 µer cc11 t cu rtailment order menns 
li11lc in thl' race n( the priorities or allocation siluacion. 

C i,·ilia11 prndudion cannot stand up in iacc of a 2 -biJtion-dollar govern
ment order· that u1111tmt "ill more than u-.t' up the capacit) oi the 
industry. ~o. 100-per cent C'Urtaih '1C'lll in hoU1 Cla:-::. \ anrl Cla$S n 
plants appear~ inc\ itable. 

Tt i,.. e~timated that 60 million raclio~ are nnw distributed amcm~ 87 
per cent oi the . \ mcr1ca11 home,,. \\'hat i~ :'.'till l!J he produced, together 
will1 stock.; now in u1anufacturcrs' :incl dt'alcrs' hands. \\ ill meet essential 
replaceme111 rcc1uirc111ems. 

Emphasis \\ 111 !Jc placed on part~ for repair and maintenance of exist
ing- equipment, anJ it i" ,·xpect1·d that suppltc" will lie a\•a1lahle 10 meet 
thc-.e rcquiremenb. In line "ilh thi:<, the \Var Prndudi•m BoarJ, Di
' ii>inn oi Industry Operation,,, on Januar) 27th. li.;ted under the per
mitted U"t.!S of certain grade:. ur aluminum. "Conden,,cr,, for radin ~cts, 
pro\ icled they rephcc rlcfecti'c ones in \.Xistin~ sets anJ do not gu into 
new ~els." 

B11l, thing-"' \\ill gel h11111:r; a.111 1 \\hat 1:< p(·rmi:-..sibll: t1Jda} tn<t) 1111t be 
pcrmi.;:-ihlc tc11norrnw . Dou' t count 1111 l' \ t'n· tliing being ''''<:Cl i11 your 
neck of the wood :.. It may not be. You mar ha,·e to dig for your parts. 
Rut you 'II mnkc out jt1:>t the ~amc . if you use your heart 
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ALTERING ENEMY ALIEN MULTI-BAND SETS 

UKDER 1he regulalions, which 
were issued by aulhoritv oi Presi

dential proclamations relating to enemv 
aliens, all German, Italian and J ap;;
nes.e nationals resicknt in the United 
States and its posse~sions, were ordered 
to surrender to the Jocal police au
thorities before 11 P .M., January 5, 
1942, any and all of the following 
equipment in their possession: (a) 
radio transmitter~: (b) short-wav.: 
radio recei,;ng sels; ( c) hand cam
eras. 

Under date of December 27, 1941, 
the Office oi the Auorney General, De
partment of Justice, transmitted to al l 
stale and local police authorili.:s a let
ter outlining the procedure and regu
lations involved. 

The obvious intent of the regulations 
regarding the possession by an enemy 
a lien of a "short-wave radio receiving 
seL" is to prevent the interception of 
secret messages; buc in no case is there 
the inte11t lo deprh•e enemy aliens of 
tl1e opportunity of listening to our own 
broadcast stations. Hence, provisions 
were made in the regulations that 
woultl permit such a person to reclaim 
bis receiver if said receiver was made 
inoperative on lhe prohibited bands. 
And chis is where there has been 
trouble. 

The radio serviceman has a very 
defi11ite responsibility in connection 
with these regulations, and it is neces
sary that he understand what lhis re
sponsibility is and what the legal re
quirements are. 

YOUR BESPONSTBILJTY 

An enemy alien, as you know, is a 
national of a country with which we 
are at war. Though the majority of 
these aliens may be classed as friendly 
to our country- and therefore should 

4 

c 

R.F..or 
CONVERTER 

vc 

FlG.1 

Tapped coil is preferably removed, 
along wftb bcmd switch and trimmer C, 

cmd new coil installed. 

be accorded fair Lreatment-ic is essen
tial, nevertheless, that we do not take 
it for granted that all of lhem are, We 
know only too we!J that this is not the 
case, and we must, for that reason, 
leave no possibiliLy for any so-called 
enemy alien to make use of the short
wave bands in a radio receiver. 

That definitely means that you arc 
possibly putting your country in dan
ger if, in decommissioning the short
wave bands in a receiver owned by an 
enemy alien, you make it easy for that 
alien to recommission these bands after 
he has regained possession of his set. 
If he is an actual enemy, his position 
is then opportune, for you have 

~vc 

-w 
SW 

'I 
L ec 

AVC 

:; 
~ FIG.2 

Remove lhe worJcs and replace with be 
loop, OT remove switch cmd !Timmer C. 

"cleared" him. We have heard of cases 
where servicemen have decommissioned 
the short-wave bands by shorting the 
oscillator coils allied with these bands. 
This is obviously nol sufficient, fo r the 
shorting leads can easily be opened or 
removed. Neither is it sufficient to 
throw the short-wave circuits complete
ly out of alignment. 

The argument put up against this is 
that an enemy alien who is really a spy 
would chance getting caught with a 
professional job hidden away some 
place in his home-and such might be 
the case-but it would be less danger
ous for him to obtain clearance on his 
multi-band "home" receiver and later 
recommission the dead bands. 

The fact of the matter is Lhal the 
reccive.s must be ki!Jed beyond ques
tion in the short-wave bands, so that 
any alien would have co resort to out
side assistance in order to get it oper
ating again. To set you straight 011 

this, here are the specific ruJings : 

Remove band switch. con L and !rim.mer 
Cl , as well as switc:lt leads. 

"Sliort-Jl'uvc Rlldio Receiving Sets 
- (a) No alien enemy shall nse, or op
erate or possess, or have under his 
custody or control at any rime or place 
any short-wave radio receiving set. For 
this purpose the words 'shorl-wave 
radio receiving set' a re to be construed 
as including any apparatus designed to 
be used or capable of bei11g used for 
the purpose of receiving signals, mes
sages or communications of any nature 
whatsoever which signals, messages or 
communications are transmjtted bv 
means of radio waves of a freq1te11cy 
of 1750 kilocycles or greater, or of a 
frequency of 540 kiloc_vclcs or less. 

"(b) A short-wa,·e radio recei,·ing 
set as de.fined in paragraph (a) hereof 
which set is also capable of receiving 
long-wave radjo communications is 
deemed to be within the class of short
wave radio receiving sets prohibited 
unless the set is so altered or modified 
that sbort-wa ,.e ratlio communications 
or messages cannot be received by the 
said set, and further, unless the set is 
so altered or modified that it is impos
sible witlzout the addition of more 
parts and the substantial rebuilding of 
tlte set to modify the set so that it will 
be capable of recei·viiig sho1·t-wave 
radio communicatio11.t. 

" ( c) ~o alien enemy who is found 
in possession of any short-wave radio 
receiving set will be excused in :my 
manner on the ground thal he did not 
know that the set was a short-wave 
radio receiving set or that the set could 
be readily converted into a sh-Ort-wave 
radio receiving set. It shall be the duty 
of any alien enemy to ascertain 
whether or not any radio in his posses
sion is prohibited; and any alien enemy 
having in his possession any radio re
ceiving set whatsoever shall be held re
sponsible for knowing whether or not 

RADIO SERVICE-DEALER, FEBRUARY. 1942 

j 

such sel is a shorr-wa\·e radio receiv
ing set." 

I t is clear from 1 he ahov!.' 1 hat parts 
and leads should he renHl\'t:U, and in 
some instances-as we shall i-mint out 
laler~omplctely new µa n s installed. 
Shorting coi~ and rcmm;nJ! leads from 
band switches is not sufficient. 

LEGAL POINTS 

Contained in chc inSt ruction:. sent 
oul to police authorities is the Io!Jow
mg: '1 n each case the police authori
ties shall issue a recc, ipt to the alien 
suitably dcscribi11g the set nr camera." 
Further, by terms of the regulations, 
thc penalty for wilful failure to sur
render prohibited articles is forfeiture 
(confiscation ) of the articles anrl ap
prehension of Lhe alien enemy, wlth 
possible internment for the duration of 
the war. 

Since the deadline ior turning in 
prohibited articles was January 5, 1942, 
a serviceman approached hy an enemy 
alien on the subject of decommission
ing or altering a multi-band receiver, 
shouJ<l first ask to see the receipt issued 
by the local police department. If the 
enemy alien does not have a receipt for 
the receiver in question (and it may 
be possible that in some cases receipts 
were not issued) then Lhe serviceman 
should check the matter with the local 
police authorities, and at the same time 
determine whether the police wish to 
file the pans to be removed, or whether 
a letter from the serviceman, stating 
the method employed to decommission 
the receiver and listing the parts re
moved, is sufficient. In the latter case, 
tag the removed parts and file them in 
your own shop. 

Keep in mind the fact that no enemy 
alien should any longer h;ivc a dual- or 
multi-band receiver in his possession; 
and do not. under any circumstances. 

No real necessity here lor replacing T 
and Tl. Bemoval of switch cmd S·W 

trimmer cmd padder will sutlice. 

I I 

FIG.5 

R.F.or 
CONVERTER 

BC 

T and TI should be replaced witb a 
broadcast.band antenna transformer. 

decommission such a receiver unless 
the owner ha~ substantial proof that 
the receiver has been released to him 
by the local police dtpartment for the 
purpose of ha \'ing it altered. 

There is ,;till a great amount of this 
work to be tlone, as many enemy aliens 
have been slnw in taking advanlage of 
the opportunity of repossessing their 
receivers. Rut, in doiug this work, 
make sure I.hat you not only abide by 
the procedure as set forth hy the police 
<leparlmcnt in your locality, but also 
tlccommission a set to such a point that 
it cannot be made operative again in 
the short-wave bands without the pur
chase of additional parts and the em
ployment of aligning equipment. 

TECHNICAL ASPECTS 

It will become apparent that many 
receiyers capable of tuning co frequen
cies al>oYe 1750 kc cannot be effectively 
decommissioned without considerable 
alteration. 

In many dual-band sets, for instance, 
the higher frequencies are reached by 
shw1ting a portion of the broadcast 
coil, as shown in Fig. 1. Removing the 
switch S is not sufficient, and if trim
mer C sets the tracking for both bands, 
as it does in some jobs; then both S 
and C should be remo,,ed, U1e coil tap 
cut off, and a new trimmer shunted 
across 1/C. It would be better yet to 
remove the whole business and replace 
the antenna transfonner with one that 
covered the broadcast band only. 

Another bad proposition is shown in 
Fig. 2. In this case, the loop is shunted 
ior s-w reception, and the loop func
tions as a capacity antenna. But the 
inductance of the loop in series with 
coil L is required fo r broadcast recep
tion. Best bet is to remove the switch 
and the leads LO it, and also trimmer 
C: and shunting a new trimmer across 
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VC. Or, replacing the whole mess with 
an antenna tTansi.ormer or a loop cov
ering the broadcast band. 

The removal of short-wave oscillator 
coils is not always possible, though che 
arrangement shown m Fig. 3, is used 
in many sets. fn this case the in
<luctance oi Ll is IO\Yered for s-w re
ception by shunting it wiLh the coil L. 
Herc, of course, the switch and its 
leads, the trimmer Cl an<l coil L can 
be remo\·ed, and the circuit realigned 
by adjusting C. This is Yery effective. 

But in the oscillator circuit of Fig. 
4, we have tht.: same general series ar
rangement. with shunting switches, 
similar to that shown in Fig. 2. Re
move the complete switch, U1e s-w 
trimmer and paddcr, and realif.!Tl; or 
replace with a similar type of oscilla
tor coil covering the bmaclcast band 
only. 

The type of a ntenna circuit shown in 
Fig. j is very bad. There is only one 
thing to do here, and that is to remO\•e 
the entire antenna transformer and re
place it with one covering the broad
cast hand only. Unless Lhe new one has 
an adjustable iron core, some induct
ance trimming may have to be resorted 
to ; but, in any event, the set can be 
made to operat.: moderately well over 
the broadcast band. 

The oscillator circuit shown in Fig. 
6 1sn"t quite so bad. Removal of the 
switch and the leads. as wcll as trim
mers Cl antl C2, would make it pretty 
difficult for anyone wilhout the parts, 
the knowledge and the servicing equip
ment, to get the thing perking again in 
Lhe s-w bands. But, it might be just as 
simple to remove the entire oscillator 
coil at tlle same time and replace it 
with a strictly be one. 

There are, naturally, many other 
variations of multi- and dual-band cir
cuits, but lhe ones shown cover the 

(Coi1ti1111cd oti page 21) 
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FIG. 6 

Oscillator coUs need not necessarily be 
removed in this circuit. 
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MODERN SLANTS ON INTERMITTENTS 
T l IL 1iruLiun oi ~ ... n 1c111g u111.:rm11-

te11t rcco,·t.rs ha,, luug been ont: 
,,f th1: lll•J:>l cxa,,pt.rat1ng-, ii nul tllL 
lllO"l 1Jitl1cult. "h1ch face-. Lh1.: in<.111 ... 
lry. Although rhc •tdn.:m ui sigi1.d 
lracing method~ \\1th a ~pccial kch-
111qut• for· h•cah71ng ... uch trouble', ha ... 
d1111l much tc ~•mph i:· tlH' lroublt:
... 1 11ol1llJ!' end ui trl jut.. tht:re :.till re
m 111~ rht: 11tet.! 1• r makrng the n-
1.:U\ l'r cm 11m." a11<l ~tay tha[ wa:·. 
\\hi ll· lt::-t~ <Lr• l1unt! mad.-. . \ gn11d 
111an: pracuc:al 111• l h• id ... ha n lie en th.:
\ l'-c<l tfl rJ1, 111::.t thi~. :ind the\ ha,·e 
hdpeJ 111 the- ma.wn•: of ca..;e,,~ Somi: 
oi thc,,c ha\'e bn11 ll 'crihct.! au<l ·m: 
in gl'nt.·ral u~c. uthl rs, lo the bc,,t of 
our k111l\\ h:<lgt. ha\ 1: not 111.:c.n pr•
\'JOu ... ly <l1~cus~ccL 1 n llus article '' e 
\\ant to gf• •JYcr ,, numhcr uf Lht:~i: 
nwlhu<l ... and -.h~m \l hlrl' th1.:v ''ill Iii 
into tht !JIClllfl Ill tht mor~ Wffict1Ji 
ca'e~. 

lhr l1a ... 1c c<iu-i.: oi mlenniltlllt 
operat1ur is almr"1 :ii" av~ due to :i 

<ldccti\'t. connecwm '11n11:-wh.·rc in the 
receiver. lL ma\ 1, ... 111 a t11l1e-ofte11 
i)O, in foct--<.>r dtlL to .1 ro~m or cold 
snider joint. CJccasinn:1lly the trouhlc 
is el11nmarcd as 'Cl•ill a" the tcceiYer 
i-. rcmO\'Cd frr·ir th~ c.1biiltt: this 1s 
the Ca"e wht.n J•<trl" ;ire cause<l to 
touch intennitn:mh bc:causl of stram
ing of lht" c.ha,.,i,: due to "arpmg of 
the cabmc·. Th... 'il1ralion of Lhe 
:.pcaker ma\' caust rhc t rouble when 
all tht• :ipp.ara1u' i-. wi:;ethcr in the 
eab111ct. whert thC'l l'lhr;uirm.:; an• 
ea.,,il) tran~mntcd r11 ~t1'Clptihlc pan": 
yet, when the "Lt 1- put on the 5ervicr 
bench ll may pla~ normally 111dclin
itd). The r..:ci:i,·cr performance is 
often ;iff ... cH<l b~ t...mpcratme and hu
midity, condiuons \\ hich arc not dupli
cated in tht sho11 to " hich ii is re
moved for test. .'\ II lhe'l' and other 
factor, coiubmc to mah iht problem 
of inducing imLrmnttnt operation on 
lhc tl •t bench ' i!t.:n a tlifficuJr one. 

rm est 

;. 

FIG.1 

John 8. Potts 
MECHANICAi. TESTS 

fhl Ji r~t stq1 i 11 ;;1111pl if~ 111g the ta;;k 
-and this caunot be too ~1 rongly cm
pha~iz1:d-i ... to makc cer1ai11 that th~ 
troubll •~ 111 the r~ci.:ivcr and nO\dtcr.: 
cbe. Th1;; 1111.:an,, carciul quest10111nl! 
of the Cll"tomer to find ou1 j u;;t 1111\\ 

11itu1 thl trnublt occur". If seldom, it 
is a gout.I i<lt!a to po!-tpone. if possible. 
't.:n•icing the <.c:t until it cul'- 0111 frc:-

L.2 
: 
: 
I 

,p,·.d.:,T 11utp111 If ,o, rhc Utpp111i,: 
'houl<l I.Jc clcmt• il• cl<.licalely as possible 
111 onh:r 111 locah7.c the tToublc, bt 
CJu,e. if tapped 100 vigorou:.ly, rlw 
nlira ion \\ill Lt.: trausmittl·d to SOlllL 

other tubt or puruon of the recc1vtr 
.111d no accurate location of the troubk 
can be cxµcclc.:d. If "ignal-tracing ap 
11a r;uus 1s a 1 hand, tL will hL possibk 
"' localize the tro11ltl, in short orckr 

! 
I 

I : 
I +B 

• ~ 2,0 v. 
I 
I 
I 
I 

ln t erm i llent con· 
den s f'r s can b e 
blitzed with an r·I 
oscillator. as shown. 

F lG. 2 
I O•SO Mo 
L------·----------

ha 
: 
: 
I 
I 

quemly. The a!-.. 11Ctall ti cq111p111e11t 
:>hould he cardulh • xamined. .\fah 
certain that the.: It ;1d-in <:trip, if used, 
is m E!'Ood condition. Often the aerial 
will sway and touch another, or some 
meta.Ilic !'urf:tce; there mav he a lireak 
111 an aerial or lead 111 jc;111t, covl.'rcd 
up wi th a piece of tapl. Or the win: 
mclf m::t)' be brohn inside the in
'ulation. All these lmle tluugs cause 
mtennittent action 111 the recei,·er, and 
nalurallv no amount of work 011 the 
'c:t itsi:i£ will be of a.ny :ivail m lo
~<tting the trouble. 

T he fi rst step I ll causing <lefocts oi 
.1 mechanical nature to show up is ro 
tap or knock thl 111hes and c.hassic:. 
For the tubes, each c;houJd be tapped 
in turn, oo•in~ if nni;;c rt!;.ult:. in tht! 

----~ 

Ii: chcck111g tJ1e '•gnal output of each 
tube 111 turn whil<' undergoing the tap 
p111g procc::--.. One should start wnh 
the fir,;r tubt·-r-f :>t!ction-as iJlu.,,
trat1:d in thl skeleton clial!ram of Fig. 
I. ln lh is nm11ncr all other tuhes ant.I 
sLagc:< arc clim111atcd from lht: 1c ... t, 
::.1ncc thi: ~igna 1 hc1ni::- 1.::ste<l will he 
ex;uuiucd chn·ctl) a1 thc rube 1>ulput. 
"here it is not 111flucnccd bv anv 
troubles prc,,ent in the ioliow111~ 
... tages. If thl c1rcu11 1c such that "ome 
reaction on lhL :.tagc. under test may 
occur, a,, the ri:~11lt of a\•c action. etc., 
the lube imnll'diatdy following the 
~tagc under tl'SJ 111'1) he rcmm·l·d, or 
its grid circ1111 111.1_, he op ... ·111.'.d. 

Ii thl 111'1 ... h.l\l lill'Jl eliminatc<l a!> 
a possihle sourn. the next object 1;o lCI 

cau'l the :.cl tu cm ou1 h) poumlin.[!' 
the chas'•'· If thi<: ha• no dfcct, 
..:ables should ht• mo,·ed abom and con-
11ectic>11s should ht• chcckt!d, using an 
111sulatccl prntl '' luli.: the receiv,•r 1s 
11peratin~. and 11111111~ an) chang-l 111 

uut put. 

ELECTRICAL TESTS 

Tie a signal tracer fn on a staqf' at a time. la lb.is manner all other rubes an.d stages 
are eliminated lrom lhf' test. 

If 1111 mecha111cul troubles arc re 
\ealcd h) the foregoing tests, electrical 
Lcsls may he i11sl1luted. Recausc •me 
of lht' most common causes of imcr
mittt'11l opc:rat11111 '' <lefeclfre tuhular 

f Cm1ti1111.·d u11 puge 8) 
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nattier Instance of 
ow IRC Helps Servicemen 

Build Business 
THIS little tag, factory-packed with all IRC 
Volume Controls sold tluough the jobbing trade, 
is designed to be hung on the control knob 
whenever you use an IRC Control for replace
ment. Read it carefully. You' ll quickly see that 
there is no better way of building public confi
dence . No customer will fail to see it. None will 
fail to be impressed with the fact that you have 
used a replacement of highest quality. 

The reverse side of the tag has space for your 
name, address and 'phone number. This not 

only serves as a reminder to call you when 
future service is required- but it is also sug
gested on the tag that customers recommend 
your services to their friends. This means that the 
tag actually does double duty in working for you. 

Use IRC Controls lo insure utmost quiet and 
long, dependable performance on every job. 
Use the IRC Volume Control Tag to build con
fidence, in.sure future business and to build new 
business from people who may never have heard 
of you before! 

Save Time ... Money . .. Work .. . on Control Replacements 
By actual count, 10,859 of the radio models listed in the me Con trol Replacement Ma.nual 
call for one or more replacements that can be supplied from the 18 Type D Controls and 
accessories included in lhe IRC Master Volume Control Cabinet. The Cabinet equips you for 
ptompl service on the big majority of jobs. It saves you money, because Type D Controls ,Ap§j~pj~~~ 

wilh Tap-in Shafts can often he used in place of cosily " specials." 
It saves lime because Tap-in Shafts are easier and quicker lo 
install. Ask your me jobber for details-today! 

RESISTORS and CONTROLS 
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condensers, many sen·iccmen arbi
trarily replace without test e\•ery con
denser oi this type when an intennit
tenl receiver is b rought in. This 
rather heroic meLhod often does not 
work out and is al together impractical 
in larger receivers employing a great 
many tubulars. Further, tt 1s possible 
that the very condensers which are 
put in to cor rect the trouble may in 
themselves be defective. A more logi
cal method is to make certain that the 
trouble lies in the part bemg replaced, 
and in tbe long run this is by far the 
most economical and satisfyin!!". 

One method of uncovering- defectiYe 
tubulars is shovm in Fig. 2. Defec
tive action is generally due to a poor 
weld or jornt at che point where the 
lead to the condenser connects to the 
foil. This forms a high-resistance 
joint which is represented in the dia
gram as R:r. This re::.istancc is in 
series with the condenser itself, shown 
as Cx. Since the connection cannot 
be inspected without damaging the 
condenser, some means of test which 
docs the trick must be employed. In 
Fig. 2, the idea is that a high-fre
quency current will pass through a 
high capacity without cficct, hut will 
cause a resistance to heat. Thus, the 
high-resistance contact at the foil i.< 
heated under radio frequency and, if 
the r-f power is great enough, the 
hi~h-resistancc coma.cc is burned out. 
Then we have merely an 1lpcn con
denser to test, and such arc easily lo
cated by substitution or by capacity 
checkers. 

In Fig. 2, the recomm('nded fre
quency is somewhere between 200 and 
500 kc. The oscillator coil LI may be 
wound with 200 or 300 turns on a J
inch form, using wire no smaller lhan 
No. 2.+. The tickler can h:we about 
one-half as many cums, aud the pick
up coil L2, consisting of about onc
tenth the number of turns on LI, may 
he wound ri~ht o,·er Ll. The lube may 
he any power triode, or a beam-power 
tube such as the 6L6 connected as a 
triode. The milliammet<'r indicates the 
depth of oscillation, and should show 
at least a 25-ma reading. Greater 
power output may be obtain<.'d, if re
quired, by increasing the R-supply 
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POWER TRANSl'ORMER 
IN RECE.t\/ER UNDER TEST 

I 

3
. 

10$V 

Ill ::: ? s, 

FIG.3 

TO 
117 \/. 

60·CYCl.E 
LINE 

SUPPLY 

Upping recerrer •o.ltages will often 
.lraoclr out cm Uitermiltent. Th is is the 

shoclc method. 

The same tbiag (F;g. 
3) can be done w ilh 
a 220-• to 110 · • 
lraasform.er i a r e. 

•erse. as shown. 

RECEIVER 
UNDER 
TEST 

voltage, or b.> using a h:m -power 
oscillator to dri,·e a Class C oucpuc 
stage. This data 1s given for <.'Xperi
mcntal purpo~es, si11cc lhl'rt' are no 
rigid requirements as to de:>ign, fre
quency, etc. \\hen the condcn~cr to 
he tested is not shunting a low-resis
tance circuit, the cest may he made 
without takwg it om of the set. Care 
should be taken, howc,·er, that the r-f 
power, when applied, docs not go 
through some other circuit where it 
may cause damage. A safer method 
i-. to disconnect the condenser when 
makmg Lhe Lest. 

VOLTAGE SHOCK METHOD 

The foregoing method has proved 
of some ,·alue but has never had wide 
application, although many sw<.'ar by 
1t. A more enthusiastically adopted 
method of inducmg intITmittrnt-; to 
cut out is the volta!!e shnck method, 
illustrated in Figs. 3 and 4. The prin
ciple here 1s to snap from a lowlr to a 
higher \'Oltage so that the sudden 
.;hock will cause dcfectfre components 
to show up. Tlus method ha~ been 
found very successful. In fact, it is 
quite nften the case that the reason a 
receiver will cur out in a customer's 
home and not Ill the shop is simply 
b<.'cause of a difference in the line 
Yo It age. 

When the recl'ivcr under test util
izes a tapped power transformer, as 
shown in Fig. 3, the application of 
this method is simplicity itself. The 
line voltage is connected to SJ and to 
one terminal of Lhe power transform
er. After ll1e sel has heated at the 
lower voltage. when the switch is on 
the 125-,·olt tap, Sl is snapped back 
and forth from the 105-volt tap lo the 
125-\Tolt tap. allowing about a mm
utc, or less, between snaps until the 
set cuts ottt Then trouble-shooting 
follows. This operation is repeated if 
th<.' set starts playing normally during 
test. 

When th<.' line \·oltagc is normally low. 
the method shown in Fig. 3 is not satif
factory because the voltage is not suf
ficienlly increased when switching in 
1 his manner. By using an auxiliary 
Slep-up transformer, as shown in Fig. 
4, we may raise the voltage to a de
gree depending upon the rating of the 
trans former. One easily-obtainable 

SlEP-UP 
TRANS~ORME.A 

13$11. 
( M

0

0, .) 

,; 

~ 

R1 

uov. 

~0 117V 
A.C. VOLT'S 60-CYC.LE 

FIG. 4 ~~~tY 

type of transformer has a 100-watt 
rating and seeps down a 220-volt line 
to I 10 rnlts. By operating this trans
former in reverse, applying the llO 
volts to the secondary and connecting 
the set to the 220-volt winding, it is 
possible to raise the \"Oltage. This 
would provide a 2-to- l step-up, which 
is too much, so the resistor Rl is em
ployed in the line input circuit to re
duce the rnltage. A husk-y resistor will 
be required, about 100 watts rating 
for the average rccefrcr. and the re
:.t!>tance may be adjusted by setting a 
sliding tap \\ hilc the ::.t:t undt·r trst is 
connected. A 200-ohm resistor, so 
tapped. will provide an adequate range 
for sets ha'"mg power ratings from 40 
lo 125 \Yatts. The Lap should !><: so 

(L[CTRONlt 
VOLTM(TEF! --· i 

R, 

~ FIG.5 

.© 

Use of y.f • oltmeter tor checlriag d oubt. 
lul resistors. 

adjusted that the voltage applied to 
the set under test 1s never m excess 
of 135 ,-olts. This is necessary in 
order to protect the tubes. The meth
od of operation is to swicch from the 
step-up transformer to the receiver di
rectly, as shown, until the cut out is 
induced. 

TEMPERA TURE AND HUMIDirY 

None of -the abo,·c described meth
ods is effecti\'e when the trouble is 
due to the effects of temperature or 
humidity. Resistor~, in particular, a.re 
often subject to considerable changes 
in ,·alue as a re,.ult of temperature 
and humiclity changes. In some in
stances. it has been found that unpro
tected resistors may drop to a small 
fraction of their normal value when 
C..'>posed to high humidity for a day 
or ~o, only to recoYer their normal 
resistance again when they dry. In 
such cases, an effort should be made 

(Co11ti1111cd nn pag.· 21) 
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RAYTHEON "tilbe~ 
IN EL PASO TRAFFIC CONTROL SYSTEM 

T mf{rc control >ptcms r .. :qu1rc const.1m opcr:11ion . .. Jn cxcdlcm te>t of tulx- 6umcnr 

endurance . .. the City of El Paso. Texas chose dcpcnd~blc RA \'1 H1:0:\ T U BE 
for their traffic comrol system ... 1hcs..: RA\ 1 11 [ QN!) h:t\'C scn·cd for o,·cr _;,ooo 
opcra1i11g hour,, without a single interrupt ion 111 >l·rv1ce. 

Thi., i> an old, ol<l scor) for RAYTH EON "J l 1B E cn<lur:111cc ... wheren:r 

1here i~ .J tou~h tube job to do you wi ll u\u.ilh find ltt\YTll l:ONS doing more 

thJn lhe1r sh:uc of the \\Ork. 
\\ 'h.ile Ht\ YT JI EO N"S luge produnion (.I• 1 l111c' :ire turning ou1 millions of 

1uhc, for m1ltl.tr) uw. lhcir n:<1u1rcn11:ncs for origon:tl cyuipmcm lO >Cl manufac· 

turcn and for <.ivi li:u1 rcpl:u:c111c11l purposes. 1hruugh ~crvu;c ch:tnncls, remains :111 

e\'er import:lnl patriotic dut) for tlic RAYTH FON orgJntz.Jtron. JbJio ><'.r,·ice· 

1111:11 l·.tn wntinuc 10 look to RA YTI I EON fur their h..-sc 1uh.. protccuon. 

~")Our R1\YTJJ LOi\ l lBL Discrihumr Tod.1)! 

Raytheon Production Corp. 
N EWTO N , M A S S. • N EW YOR K • CHICAGO • LOS A N GELES • ATLA NT A 

WORLD'S LARGEST EXCLUSIVE RADIO TUBE MANUJ'ACTVREBS 
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s. . ' ervtcernan .1 :J)iar';f 
TllL'1'~1>.\\. l1·rn "·'' ,r;i111l111!!' 111 
in111 nf tlu "'"~' \\ lwn I lr11H up .mil 
park,·11 ;n llH n1rh. 11, l1111k, ii ,,,r, . 

··\\ h, fl·\ l }1111 hn·11 ;-·· h, d,rn;u11kd. 
.. , pho11,d 111 :1111r l;i ... 1 1."otll awl rh,·: 
wli.l 1111: you 11." i L rn' r h:d i ;111 h1111 r 

.. :--.. " IM1 r .. T .l'.:k,d hi111 . ·· J >11111'1 rt 
1 \'l"r ornrr 10 :rn1 th:tl l\l got Lil .:al 
11 11c .. in .1 \\ l11k·, a11d 1t'>- 11,·afl) nu< 
lllJ\\. \ t that, I 1111 ) ~ tnllk 111111 Ii• 

t!rab a ham ~a 111hnch :111d :1 r11p of 
en ff el~" 

··.\ml 'Jl"111 l lH r1·'t •1i th< t111K kul
d111!( around I\ 1th !lit 11\. \I lllonclt w:ut 
fl"!-~," lw j!l'11\1 l1d .. \11)h11\1. 1\1• 0 n· !!"I 
a rtt'<h 11111 1111 at tlu l l il!'h Sdwnl 
( ;) m, :.11. \\.:'II ha 11· 111 hop H 1 it l'h.: 
p .• 1. -.y ... tu11 till rt h.i' ~0111 '""r ;111d 
l111:: 

0

\l l!'nt 111 1!'111 a J,c111n· 11r '"'Ill 

thin!! t•• a !!r1111p oi v11h111tn r \I~ I' 
1111rk'" r" at thrn• 11\·lnd, :-;,, T 111ld 
th,·111 \,,\J "''t up our 2~ 11;el t J11h i<•r 

tlwm \\hilt- "': r .. li'.'1111!' up 1h1ir 11111 · 
1i1:· 

I .Jr,Ji ' t huthtr ar~11 i n!! \I ll}l him. 
11" had t ill .1·nphfi,·r .di fl,111) 111 ~'" 
-11 ""' ju!>l d11mp1·d 1 ach 1•a rt 111 I h1· 
h.1ck 01 1h1: tnrck. I r11111:111h1 r1 d 1 hat 
"1: m1!!hi 11.·1:d ,, lone: n .. k11,11111 r11rd 
rn 1:;1-:1 1h1 fl 11 a,n·t a h:1111l: 1111tl11. ,., 
1 1!'r:thb1:1l 011( a11<l chuck1·d it 111. rh,·11 
j,-1-.-, thrnrl!'h l 11f ~<• 111t·1 hi 11~ h1 had l11 
j,.11 .1 h1 k11l \\ ht1 \\il' ,;1111d111g- Lil l 

,hop. Hm c·vl'Jllua ll) w,· 1!111 .. 1.1 rt vd. 
The r;) 111 i:-. a ""<'ii phH·1· i11r d1·111· 

111i-lrati11115 a11d hc111n·-: ni Lill' l) )'l 
1h1·\- had 111 111ind. Thi r, j, ;1 r111111111g 
1 r;1;·k \\ hich f11rms a l1alc1111y ;tr< 11111<1 
lht· ll11•1r. li.:111!! j11~1 ah11111 1111 a Ind 
\\ llh thL ha•kd l1all hack:--lop-. "' 
,., 1:f} hncl} in tlw hale• 111y \.";111 'I 1 111·ry· 
1h111~ \1 J11ch .f.!'••l' 1111 1111 1hl 1l111ir. \\, 
,,.t 11111· 111- 11ur 1•or1ahl, -1•1·.1kt r, .11 
1111< t 1111 oi 1h1· hall anol 1h1 111lwr 1111' 
d1nc1ly op1w1-.ite 

" Now my assistant will talce charqe and show you that you , as well as she. 
con handle this worlc." 

\• hr-1 \\1· hail a li11h 1rouhlt \11th 
11:.,11 .. 111" in 1lluck \\ h1 n rh, ~a111 wa:--

111n ,.ol 111• , 111111g-h ••• till 1h1- C~ m. 1 
\ \< t llJ•'tair .. ;iml ;ulju"ll"d lht ,,. ... ,. 
111111 11i 1·;11:h ni 1h< speakers \\h1k 
11 rn 1alk1d 11110 1h. 111ik1·. 111 1h1· 
;111tl~t 11f 1h1 \I nrk. ;i lul!' h11-.k~ frlh•11 
\\ h11m I n:n11 mh< n-d as th.: d1n·c111r of 
;i1hh 111:" at 1h1 -.1."110111. ca11w in and 
\\idk1 d 111' 111 J, rr~. 

··\\I'll;· h1 sa id hnskl~, ··1 :-01"1." 

:n11'11· :!HI 1h1· .q1para111:. \1·11rki11g i11 
li nt -.hapL J 11"1 ll'I rm lry 1l f11r a 
111111111·1 1L.·· I It >11·ppnl np 111 th.: mik1:. 
":\ly fri1·111b , .. lw rn; .. nd Th, 'i''·a k
•·r-. ra11 l.-1I aml Lhc "111d1111"' ... h111 1k. 
.It rry m:ioh a qmck diY1: ior th• 111ik1 
'"itch :111d \\ arr1<·d l11m 11nt ll• -.1111111 
1111•• 1hl m>k• :q.:~:1111. 

"( >kay. -.1111."" 1h .. dir.,·111r ,,aid, ":11111 
ma: 111 you'd l•tlh:r .. 1;1) :ir111111ol h, n 
d11r111!!' thl· p1ri11nna11c1:. I ma_1 nl·rd 
~011 . 1'111'11 h<· \\.-nt ;ma~. 

Th1 h.dl -.1;1 rtnl lilling- up 111 al1 .. 11 t 
hali ;111 h11ur. all oi rhl all(li< IH"l ro11-
''"t111c: 11£ 1\ 01111.:11 and l!irb, mm·I 11i 
I\ h11111 w11r1 hr11w11 ,Jacks amt .. h1rt ... 
parr 0£ 1h, _\RP 11111for111_ 

\\ h111 the dirn·111r n·111rn1-.l ir 11 ;i,,. 
111 .1rl.1 111111 i11r 11w 1c1:111r' '" ,1,1n 
I I t l1111kul a h111c 1\orr11·11. 

"1"111 ;tir;iid I'll ha\"l· It• draft ~1111 :1-; 

11111dd i11r lhl· frrH·ai<l d1·1111111-ira 
11<111~:· ht l11 lt! J1:rr). ··1 had planm·d 
111 11..;1· a tl11111111) for th1 1n111m-.1" and 
11 \\ :1, .; u ppn~1·t! ltl arriv1 h111 ha-;n't 
c:111 h1·n )1 t. \nd I d1111 11 \\<till to kt1:p 
th1· ;11111i1·1tt.:l \1ait i11J!"." 

··111· 0 11 111ak1: a swd1 dullllll) ... 1 tohl 
th•· dir1·rlnr. ·11.-·.., 111} parr111·1- ;11111 I 
k11 .. 11:· 

J 1•1-ry g-:t ,., 1111· n ha rd look. 
"'.\I: 1';1rin.-r.'" hl ~aid lnf tily. "1\11uld 

h;1rdl: 't n 1: a~ a -.111tal1lt- mrnl1·I f11r 
hr,t-:111l-1rcau11u1t. UnL of ihP 1111por 
tarll p11i111' \\ hi,·h 11111~1 h1· lu1n1<· in 
11111111 , .. 1ha1 1h1: :i111h1·11c, m11,l 1>1 'Ynl 
l'·llh•·tic 11r thty wnn·t karn. 11 m.' 
part11,·r ~111 hurl. ar ~ \l~I' \\11rk1 r 
1\ 0111<1 '1111J'I) tak• one look ;1 l 111111 a11d 
h111 r111l l11m 1111<1 th1: u1:are~t ¥tlltl·r. 

\ 1111 lll·ul 1111 am! I'll Ill' g-lacl ·11 h1 Ip·· 
I 1, 1 hrm J.!<·t :t\\:t~ \\uh 11. 

' I h1: h;111kol 111 .1 111!! tahl1: am( ~"t 
.I• rf) 111 lil· <111\111 1111 ll. Tlwn lh1 d1 -
ru:t11r dt·m1111~trakd him in h:uulal!< 
!111· a11J..I,, k~ and inn·lw.1.J. \\ hl·ll 
h1 had fi11i;.h1 cl 111 m;uh- ;rn ;111 1101111Cl-
11wnr. 

"'\nw,"" h1· ,aid, '·m:- a~-btam \I ill 
t;lkr rhargo, awl •ho\1 ) ' •JU, I hat y 1111. 
: 1 ~ \11·11 a .. 'ht'. can handle this work.'' 

I (. 111111111,•d nit f'tl(/c 11) 
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SECTION XVI 

PRACTICAL NEGATIVE FEEDBACK 
W ITH the possibility of a shortage 

in r1::place.ment parts, the likeli
hood oi a trend coward rC'ccivcr re
building, and a desire for impro\·ed 
cone in the e\·er-gro\1 ing liel<l oi Lhl 
phono~raph. nej.!ative or invcr3c feed
back lakes on llt:\\ meaning. 

The applic.a.non oi inn:rse iec<lback 
to an au<lio amplifier i;. :.imple and in
cxpcn•in. Though not a cure-all, its 
us<' pro\'ides many advantages; the ad
\'anta~cs lo be derived depending upon 
the method in \\ hich 1l is applied. 

ADVANTAGES 

Gen..:ra lly speaking, inverse feedback 
will reduce hum and circuit noise, in
crease gam stability, and reduce har
monic distortion. Certain feedback 
methods will, in addition. impnll·c fre
quency rl'sponse and / or the effective
ness of touc C(lmpcmation. 

These ieatures can be of value to the 
sen·iccman in correcting recci\•er 
fault. . For instance, in early receil'ers 
that suffer from hum, cabinet resonance 
or e-enerally poor tone, the acldiuon of 
inverse feedback may \\ d1 be the mo t 
econoll1.lcal and effecuve answer to the 
problem ar hantL This 1 n en true of 
the man) fine c1ld reccivt r' using •u1gle 
or push-pull .+S's, though admittedly th<' 
addition oi negative freclback is diffi
cult, clue lO the transformer coupling. 
But, if the receiver is be in~ rehabili
tated, rc ... i:.tance coupling can be in
stalled w adnntage, and feedback 
added. 

:\fore to the point is lhe inclusion of 
feedback in the earJy pentode-output 
jobs where, in most cases, the pentodes 
run wide open. But even in those cases 

where a re~i:.tancc-capacrry corrective 
filter shums the primary of lhe output 
transformer, replacing it with a proper 
amount of fct•dhack will bring: im
provtmlnt. 

Insofar as tone correction is con
cernc,l, humps and/ or dips in the over
all characteris11c can be erased by 
countuacting th1:m with a non-selec
tive feedback loop. O r a capacity or 
resistance-capacity filter can be in
serted in the feedback circuit by one 
mean~ ur anoth1;r, so that the feedback 
at certain frequC'ncies will be greater 
or less than al other frequencies. 

But it should be borne in miutl that 
the use of negative feedback for the 
purpose of frequency boost or attenua
tion, or an out-and-out tone control, in 
many cases defeats the very purpose 
for "hich feedback is normally em
ployed. If, for instance, the feedback 
circuit is made selective, then the de
gree of fecclback at some frequencies 
may he so small that it fails to reduce 

0 
__ A_.. - " 

FIG.I 

t Various paths over whJc:h JHdbac:k can 
• be appllttd, depending upon the elements 
~ In the feedboclr loop. 
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harmonic di:.tortiun in the selccnv<: 
range. But 1 f ltm<: compensation is all 
that 1s sought after. then feedback 1s 
:u1 exccllent means oi oht:11ning it. 

TYPES OF FEEDBACK 

There are two general types of nega
tive fct:dback. One is referred tn as 
the constant-current type, ;md the othl r 
1s known as the con-;tam-voltagc L)11C. 

Thry do not have lht same degn~1· of 
effectiveness. 

\Vl1alever the type, the Icedback 
from output to input 11111:.t he 180 d~
grees or near to 180 degrees nut of 
phase with the i11put voltage. U nder 
these circum:.t;wcc!>, the fcedLack volc
age is a rdlection r1f the nutput voltag:e 
and, assuming the feedback circuit to 
be non-selective, has exactly the same 
characteristics as the 011tpu1, with the 
exception of phase. If, as an instance, 
the feedback is O\·er only one Lube, the 
vohage feedback \\ill contaw the audio 
frequencies involved plus any circuit 
noise or hum present in the stage. Be
cause of the phase opposition between 
the output and input voltages, the feed
back voltage will cancel a percentage 
of the input voltage: thus, in effect, re
ducing lhe tube gain. The amount of 
cancellation, oi course, rs dependent 
upon the degree of feedback: but the 
point to bear in mind is that, for any
thing Jess t.han 100 percent feedback, 
where gain become~ unity, it requires 
a smaller incre:tsc in input vollagc to 
make uµ fo r the lost ga111 clue to dc
generntion tha.n the actual gain lost. 
For insu111ce, a 20 Jlerccm increase in 
input voltage will make up for a Jos.; 
in gain ni 30 pcrCl'l11. 

11 
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The result oi this prnportiou i!> 1hat 
distort ion, ior example, 1s rc:<ltH:!'1! h~ 
the same numha of db a:, Lh1· g-ai11 re
d uction tha t accompantl''- 1l ; :rnd lh< 
actual lo:.,, in g-a111 can he madt: up fo r 
hy a lcsstr clqrree nf increa:,e in input 
roltage. .\lany n:ccin·r< han· m11r, 
gain than i:, nurmaJ!y rcquir<·cl. "nh 
the re~111t that Llw gaiu 111:-I <lno: tn 
feed back c;in be m~Hll· up i11r h) l11rn 
i11g Ill' lhe 1·ol11m•: control. \\he re this 
1s w 1t pussiLl<· 11r fea,,ihll. I ht lost i;ai11 
can he co111pe1 1sa1ed ior hy the adtlitiun 
of a11uthc:r willage-amplificr s tag-e; or 
thC' "oh:tgt -amplifie r tu hes in us< Cil 11 
h1; r eplaced "ith tubes havrng h1g:he r 
g;iin, i11 which case thl' ·rune tl'frcr i11;
n1:ss can UL obtained w11h a smalh·r ole
.e-rtc 11f frl·dback. That 1s to say. 111 
creasi11g thl r c..:c:<i hack /11</u l' "-" i11-
c r c: as in g amplificallo11 p e r ·<t<ig< 
thrnug-h the u,.· r'i high-mu lubes. 
rnthc:r than i1H:rl·a~ing Lh\' ilcyr,·, n f 
ft:edhack. provides the same results. l:l) 
\·irtm: of this. the effectivc!less o f in
,·crse kedbad. nHt onJy i ncr.:ast·s '' i 1 h 
ampli ficati11n per stage, bu1 als11 \\i t h 
the numbt·r of stag:e ... inc luded in the 
feedback loop. 

FEEDBA CK PA THS 

Fcrdhack from n11tp111 l" input Illa) 
hl' 11ver a numlier uf diffrrelll paths. as 
,;him 11 i11 Fi!J. 1. H a i;ondl•n:.er i:- tt~rd. 
rhc ieeclback rnay he: frnm plall' to irrid. 
a~ indicat ed h\ .-/. Or it m<iY he froin 
\•01cc coil lti gnu. a.;; indica~l'd h~ /l . 

1f the ieedback ci rrni t coma in" a re
sisl<•r onh'. tht· fe i:dh:ick m;i\" :>t ill lie 
fro m p lat~ Lo ~r id . as al .-J, if tlw rv 
,;istnr con11ecb tn the plate of 1 he pre
C(•ding Ill be.'' ith th t' )?'rid hl11cki11~ cnn
rlense r 111 bet \\'eell. 

If the cathoch: resi...lur i ~ 11nl1ypa,.,.cJ. 
t h ell the fcc.:dhack rnltage is clevdnped 
across thi!' r e i::ow r. a:. indicated hy P.. 
Coder th e samL circ11msta11ccs. addi
tional fco..:d back Yolrag-c may be forl 
through a condell:-t· r from plate lo cath
ode, as ill H: or fr<om w1icc: coil l •J 

caLl111rl<. ~ at C. 

T lw io:eJback ma) b<.· O\'C: r the power 
-;:tagc Ci ll ly. from l through C as 
shown 111 Fig. 2 : nr thl' o utput lran::
r01rmer nla) hl inclrnkd in rhc loop. lll 

4 

I 

I 
I 
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2no t. f. 
POW(i! 
S~AGE 

l_ ___ _ 
c 

FIG. 2 

A 
F'EEOBJ> CK LOOP 

B 
FIG.4 

Showinq the effects of feedback on a lone control contained within its loop : and on am
pli/ier slaqes. 

11 hich ca•c 1lw icedhack 1,; irurn H 
thruugh C. 

Likewise, till. feedback can (J\ frnm 
[It 1int.> • .J I •T /J I 1\ 0 l 0 r I II 11 :;l ilj!l':; 

1 thro ugh D ) . •>r "''l· r thn·L ... tagc:; 
1 through r. 1. althnu,l!h a 1hrce-::.til)!c 
lunp ma~ pron 111brnlil\, dill ' lo l<i rgc 
pha:>L shi fls httwt:l'll 1hc..: lllJ•UI a11d 
fl"o:dh<tck 1·nlta!.!, ,. 

LIMITA TIONS 

If ll<'l!:l t i1·,. fn·dh:tck ro::.h:ipe<l tht' 
<igmd. it •••011/d lit· a cu re all; ;u1<l th1~ 
is a n r rro1· o fLe n made . . \crna lly, the 
reduction in c ircuit nlli~l· anti tl il>tt1 r
Lio11. arnl thl· 1mprrn l 1111"11 1 i11 ir,·qm'nc~ 

Ne9aJjve Jeedback 
cannot improve si 9· 
nal characteristics: 
only the stages con
tained in its loop. 

NLO ___, 
SIGN/ll.. 

111-01 
I- ~ 

1st 4~F. 

respunse cl111. In clc.:g-\·m-rauon. can lal..o..: 
plact· rlll l _\ \\ ithin till" fn·dhack (111111. 

This 1~ rl·arlily appreciated by rc.:fer
ellCe 111 Fi11. 3. H( r .. ''' han· ;, 3- -wgc 
amplilicr wit h lht fr,·dhad. l•iop u1·er 
the last two Slal!CS . . \t the inpui: we 
ha\ e the ::.i~n:.I '" 1(1<1~\ plt1:. a noi::.c 
fac.:Lt>r X aml a d i"101r l1<111 iactur ll
horh a part oi th e si t::11 al. The firs1 am
pli fil r Haji.'<" i111rnduC<' ' addit ional 1111i~,· 
I .\ ' / l aml tl!st< Jr! in11 I 1}] J. "" that the 
s ulll al til l 1111t]llll 11f this ~ta~1,; i,, the 
nrigi11a 1 sig-nal i11cl11cli 11g- th< i acror-. .\" 
an<l D, tng<" thc.:r 11 ith 1\ ' l anc1 D I. 
H'"11ce. th, i11J1ut I•• t li.- ::,ecnnd :-1ai.:-, i-,, 

A 

OU'rPUT 
TRANS 

ANO 
SP~AKER 

8 

Showinq tbe feed
back p aths for de. 
qenerotion over 
one. two or three 

stages. 

rlw s ignal Hl)!l'thl r 1nrh tht: iaclor,, 
\" -TJ- :\ " / ..1.. 1) I. 

>:01\ ~1:':' 11 111<' j.,r the.: ptirp•1w "i th• 
di:.cussiu11 ihat tht. ~c.:cond a- f ,,rag, 
cn11trihutL·:-. it> :-.har.· •1f 11•1ise a 11d cli,.-
10ni11n 1.\"2+112). Lh•· I'"'' e r stage lhe 
iacrn r X3- JJ3. and rh e :.pcaker cir
cu it .\ -+ I /1/. l f \\\" ;LS-..111m· furihcr th, 
1hcnre tica l t·oncl iuon that the freclhack 
C•)mpktdy dimina11,. 1 h,· 111>1'>0.: and .Ji,.. 
lrort ion. lhul \\\ !incl lhat 1h e "ig11al tn· 
g-c.:thcr \\·11 h .\ "-f)-.\"/ -IJ7 a-ppta rs 
iu Lach ~l ag-,,, ;; nd .11 the •mtplll . h111 
that th l· no1S< ;111d ·h,t<1n1rin prod11c,.J 
111 rhc· circuits of th.: ~econd a - f srat;:t.. 
pm1 l' r :im11lilil'f ancl 'l•'·akc.:r. arc· dimi
nat.:tl. In 111htr \\'lr'l". thl lffr,·t1\t-

N+O+Nl~Ot t< tD + Nt+Dl 

NZ..-02 
~ N"3+ 03 N4 +-04 

2nd A..F. POWE"' 
,_,_ 

SPEAKER 

fEEOBA.GK LOOP 

FIG.3 

nc"" 11f the fec.: clhack .-xtcn<l~ nnly """"r 
r ]H)H ~ tag.- ~ 111clU<ll·d Il l Lhl0 l!IOJI. l i 
th C' l1iup w<cn 111·er ·di d1reL stag:..,~ 111 

Fi[J. 3. thl'll th<· fl ll f )!Wl l\'IJll lrl ht· th, 
signal ltlg'l"thcr \\ ilh \"+fl. 

lH th t· circnil ,h.,\111. the ,pt·ak,·r j, 

rnit iuclutle<I i11 the fc1:dliack loop. hm 
1'll cffrct 11f rhc.: tct'dl1ack 1111 the ]hi\\ t•r 
~1agt· h·ncb 11• f 1lw11r\'l1ca.Jlyl c:t11cd 
thl SJ ~DJ r11mm1111 t11 LhL spLah-r 
;111d th, 1111t p111 1ra11,f11r1111·r. Tlw ca"" 
w1Juld hc: nean r ' " c•1rn·cl if i hc frl'll
hack vt11tage \\'<ti' rn ku1 i rnm 1 hC' Yrncc
coil circuit, pr .. ,-irlin~ 11has.. ~hi it in 
"t ill tra n"fomll'r 1- dt'<"•ltll k<I. 

Tu carry llu m.<l'. ·r fu rllH·r: th1111~h 
tht it-edhack ca11111rl a ltl·r the char
:rckr i,;tic,, nf tht. iiit•lll ,1{!"11al ibd i. 1l 
ha" a 11ru111n111cc.f •:ff•:Cl 1111 ihL fr<"
C] 11<' 11C) cha ractensllc~ of all :unphti er 
sl'1J!(''" inclrnlc.:d in h·· fo..:c.:1 lhack li111p. 
I h n. air:nn. "" Ill' l rr •r'" q{ j11dgn1<"nt 
can he mntle. 

Fo r in!'rancl' . we han: ar . / 1n F111. 

./, a 3-stag\· ampliti1·r \\ i1 h a l<lll t::-cn11-

tr11l T i11 Lhc scc1111•l •ta.!'<c. Ii 1\, .,,.<-
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:-111nc l he signal char:u:tl'risucs tn he as 
showu abO\·c the diagrnm. and fn r th1.:r 
a,,snnw that tht.: chuactt"ri:,,t1cs n f lhc 
l ~t a-i stage arc fl a t, then th(' a mµli
ticcl w rs iun of the signal in the fi r ;;t 
staire ''i ll hl' uk11tical to tht original 
s ig11;il characteristics . . Assuming the r e
m~i11i11!! SW.):!'~·s to hl· flat abo, then Wt:: 

ca11 hoost the 10 11 cml of till' ch a racll' r
i:.t.ic, 1[ our comTol provides b<ts~ boost. 
H ,·nc1:, Lhe o riginal s iJ:"n::tl charnctn
io;tic i-; a.ltc:rcd, a~ show11 aho1·e '! and 
P in t he diag-ram. 

In R nf Fig. -I, frcdhack has beeJt 
au<.Jetl fll'l r th e la!it I WO s tages, antl the 
tone co11trol 7 is included in the f eed
back lnnp. \ga i1 1 <lssuming a 11 ilmpli
ficr will1 !lat characlu·istics, \\'l' S<'C 
he re that the si1?:J1al at th, output ha~ 
the :-amc ch;u·;icterist ic as lhe input 
signal. rvcn thoug:h nur wnc comrol 
mav he in th <" '·hriss hnn~t" po:.itinn. 
Th~ r easnn, of cnurst, i~ thal tht ha-.-; 
boost appl icd w 1 he 2nd srngc hC'comes 
a p<cr t of the ~lage cha rac t ai~tic .ind 
also hecnmc:s a part o i tht iceilhack 
volragc. aml this voltag-c 11.'.nds tu n:
duct the: gajn o f 2 anJ /' al lhe-t· 'er~ 
irequt·ncic::. It is t•Yi<lelll, theu, t lrn t 
a r c1: rlhack lnnp :.houlrl not encom
p;iss a 101w control (11" ;i trnu:-compc.n!'a
ll•>ll circ111L. Either the sdcctin cle
ment .>hnukl ht: in the f eedh;tck ci r c: n it 
ilsdJ or. in Lhe c;ise o f H in Fig. ·f. 
the lllnc contrul shmtld be 111cluded 111 

tho.: circuit of the bt a- [ :.1agt. 
Ry th' ~anw n:a~u11111g, an a mpliti t r 

having poor frequ ency character ism:s 
can ht made ;ilmo~t Aat in i1~ rt·!-p11n;.« 
In the a t!tlilion <>i il'l·dhack, as ill 11~
t1:atc.:d a t ( i11 1\q. I. l 1 ere wt ha 1·e in
dicak rl ;111 i11put ,.i)!'nal '' ith excdlent 
characteristic~ to hLg'lll wi th. and a J
stagc amplifier with t·ach sra_ge haYing 
d itT\·r e11l c:haract<·ristic'i. Thl first o-lagl' 
is o ff al lhL· In\\ e nd ; the 2ntl ~tag'l: is 
off at the hic:h l"IHI. :mrl thl' power 
"<tagc i;. hig h ~I the lil\\ end. Thl effect 
oi the ice<lback loop. 11 h1ch 1s ove r a ll 

A B c 0 
t5----!----,..+..,-----+---+
+4 ---+--,.,...,,=i==:::..._-1-~=----+-i-
+3 ~-__._,,_ __ ,____. ___ ..,._-+---+-

+2--~'--
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I 
20,000 

Tbe feedback cbaracterislic is a direct 
reflection of the ampli/ier characteristic. 

as indicated. 

+9 rB 

A 8 c 
FIG.7 

Three forms of conslanl-voltaqe feedback o ver one slaqe. 

1hrec ,,1a~•'::., i::. to tl:.tt.11 1h, n·~pon~e 

oi each s ta j!'l', :::1 1 llrnt llw r··~poll"l' ;it 

Jh\ n111pul is practically 1clcn11cal w11h 

thl· characlc.: ris tic,, of 1ht· ~igmd at th .. 
111p111. This 1s u tdicatcd by th\ cu n '\'" 
:1h11''"" each ~tag-l" 

\\'h) lhi:< b -.n is hl'llcr illt1,,'trnted i11 
Ft.Q. 5. Iren wt• ~hci11 1h1: hypot hetical 
m erall r··~pon~c "f an a-f ;implifier. 
from .)fJ to 20JHH• c:d<>. Thi ,_ i" indi
catl'd as a pos 1u1 e funclil)n. R<'ficc1111g 
it. in lht: llcg';lliYc rq?'ion, i~ the fccd 
h<1ck charnctn1suc. drawn i11 clottecl 
line. 1t is seen m he ;in e,xacL replica 
ni the.: amplifi,·r charnclt'1;,,1ic. t.:.XC<')lt 
fo r it;; phaH'. ::::inc1.: thl fn·clhack 1·11lt

:igc is a pcrccmac-L oi thL ouqmc s1!!-
11al, i1 1wccssaril) ha::. lh t· ::.ame char
ac1(' ri•n1cs. 

No\\, )OU will note 111 th i ~ dr;l\\in~ 
th:-11 the rl'::.Jlmb<' 11f 1h1· amplifier h <t ' 
a Jip u1 it at tht. Jm, l'nd. a;. ind1catul 
at point .-J.. Therdor,· t lll'rL· will abn 
h1 a rl1p i n th1 f. l'dhack ch:~rac1 eris1ic 
o\·er t he samC' r;111g e o i fref)uencies. 
Tlc·nc<'. lhl' d•:J!r•t nr Jte~a1iv..: fe.:dback 
within thi" r;ing, 11 ill he lower by a11 

amnutlt C'CJ un·alc11t m the amplifie r 
characteri:.tic iu rc:g-in11 .-J, and t h l'r<' 
wi ll he a lesser <leg:n ;!' pf cancdfatton 
nf mput \'nltagl" Or. to stat(' ic an 
11Lher wav. Llwn· "ill lw k«s n •d11c l i<•ll 
111 the g;;in nf tht amplifiPr, with lhl 
r''sult that lh.: fcc.:tlhack 1»1h a~<' 1t·11ds 
10 fi att<.n nnt the djp al . I. 

Hy the same ri:asonin~. the hm11p lJ 
in rhe ampli fier charncterist ic p rnduce!
a s imilar hump 111 lhc.: fel·<lhack cha r
acccrist1c. Therefore:. the clcinc:e of 
m·galiYc frt'dhack in t hj,. n ·gio11 L!
hi~her, ;u1J the amplifi l' r gain 1~ n · 
d11cl·f1. a~1i11 with the.: temlcacy of tlll' 
frt·cl11ack to fl:iltl·n nut tlw ;impl ifia 
charac1cris1 ic. 

Tlw :>anw appli t-:. Lo p11i11t C. "here· 
11H: ~a i n 11 ill he hCtos led tlul lo le~" 
iccdback. ~lll<l therefore lrss cancella-
1in11 ill th,· input. AL point n. ho\\'t' \ er, 
tlll f l: 1". theor dicall) , 1111 chaugl' in 
characteristic because the gain of the 
rinwlifitr i.> zero at 20,000 cycles. and 
tht rt can h~ 110 feedback. 

PHASE SHIFT 

Practical!), tht- s ituation ma) be 
quite cliITc: rem, due lo phase shift in 
the arnpltlie r wii:hin rhc feedback loop. 
There i:, a cc:nain degree of pha:.e 
shiit in hvth resistance-coupled ;u1cl 

tnin,,former-coupled amplific..:rs, hm the 
tlega·t of shift is much lt:ss where rc
«isrance coupling i!' ~mpJuycd. 

Tht. maximum shift with either lype 
of coupling lakes place at t he extreme 
low a11d hig h <:mls o i the frcqu..:ncy 
r:.nge, \\ ith th<; shi it at the high e nd 
causing tht• mo<;f dirficulty. Lef';; ce 
what happens. 

For thl' sake o f di!>cussion, lcl u:. as
~111111! that the output transformer is i11-

v v 

FIG. 6 

I NPUT 
Oil 

OUTPUT 

B 

Two forms of conslant-cuzrent feedback. 

eluded in lhe fcc:dhack loop, a nd as
sume au amplifi er characterislic. simi
lar LO the one shown in Fif/· 5. Al tJ1c 
mid-freqllcncics, there is little phase 
"hift through lhe oulpu l transformer ; 
therefore lhe iecdback voltage will be 
180 de{!rees o ut of phase with the input 
\ oltage, aud the degcmTJtivc action 
will be 100 pcrccm effective if we dis
count a.ny 111 hl'r po::.si11k shift;; in pha.sl· 
in tJ1c amplifier circuit. Rut al the low 
anrl high e nds of rhe frequency range, 
there will be a shift in phase throu~h 
l he oulpul transformer, with the result 
Lhat the feedback voltage at these fre
quencies w ill not be exactly 180 tlegrc:1:s 
out of phase "ith the input voltage. 
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As a matter of fact, there will be a 
kad, with the result that cancellatiou 
will not be 100 percent etiecuve. At 
the highest frequencies , the phase shift 
may be so large that !.he fc<!clback volt
age will be substantially or completely 
in phase with the input voltage, in 
which case the gain of the amplifier is 
substantially increased. due to regen
eration. If the shiil is large-and jt 
often is-then the amplifier will be 
thrown into violent oscillation, and the 
output tubes may be seriously damaged. 

Now, lt:t us apply this condition 10 

the characteristic shown in Fig. 5. If 
there is considerable phase shift taking 
place in the frequency range between 
C and D, the regenerative action will 
tend to boost the amplifier character
istic in this range. either causing un
wanted emphasis of the higher audio 
frequencies, or oscillation. The ten
dency may well lift point D above zero, 
in which case there would be feedback 
at 20,000 cycles, bur regenerative in 
nature <lue to the wide phase shift 
present in the output transformer. 

It is for this reason that feedback 
over even a single (power) stage ii. 
usually impractical if the input as well 
as the output is transformer coupled. 
And it is also For 01i" reason that feed
back i rom the v01ce coil over rnon 
than one stag-e i,, often impractical. 
cYcn if the <Lmplifier is re ·istance
coupled. L ess trnublc is encountered if 
the feedback is over but one stage; or. 
if more than one stage is lo be in
cluded in the feedback loop, it is often 

-I 

FIG.8 

Two lorms ol constant·volta9e {eeclbaclc 
over two stages. 

14 

preferable to take the feedback voltage 
from lhe plate of the power tube ratht:r 
than from the voice-coil circwt. 

The troublesome effects of phase 
shift can I.le reduced somewhat by !oat.l
ing the primary of Lhe output trans
former with a resistor, which tends to 
tlampen Lhe effect of the serics-t'eson
ant circuit presented by the primary 
winding-. l\Iorcover, if al least one (re
sistance-coupled) slage in the amplifier 
is designed to be subst.amially fiat in 
respouse, then there will be sufficient 
dcg~cration produced ai Lhe low ancl 

v v, 

fil~1 h 'r R~:;; Cl µ~ -B 
R,1.. VMAf---' 

= -ra - • Rz 

W ith constant-current feedback, par
ticularly as applied to an output pen
tode or beam-power tube, the voltage 
developed across R is proportional to 
the plate curre11I antl not the voltage 
developed across the primary of the 
output transformer. Since Lhe feed
back factor varies with load impedance, 
this type oi degeneration does not cor
rect the frequency discrimination pro
duced by a variation in load impedance. 
It has the effect of increasing the ap
parenl plate resistance of the tube. 
Therefore, the frequency response in 

A FIG.9 B 

Fe~clbaclc from voice-coil lo calhode, over one and two stages. 

high ends to overcome the effects of 
phase shiit. For instance, if the region 
C-D were to be boosted, the feedback 
voltage would also rise. and so Ion?: as 
the phase shift was nol loo large, Lhere 
would be a sufficient degree of degen
eration to ovt:rcome any tendency to
ward oscillation. 

CONSTANT·CURRENT FEEDBACK 

Ii the cathode bypass condenser is 
removed from the circuit of a triode 
or pcntodc Yoltage-amphfier o r power
amplificr tube, the audio voltage ap
pearing across lhe calhode resistor will 
be in series with t11e grid, bm opposite 
in phase. This method is shown at A 
in Fig. 6. Sn long as there is no capac
ity shunting the resistor R, the ar
rangement i::. non-selective, and the de
gree oi feedback will be substantially 
the same at all audio irequencies. lf 
it is desirable lo have the system selec
tive- for treble boost, for instance-a 
small o.:apaciry can be placed in shunt 
with R. This cond<:user will bypass 
the higher irequencies and therefore 
decrea~c d1:gcncratioa in this ran.l?'e. 

:\luhiple feedback can also be em
ployed, and the feedback factor in
creased, by connecting a condenser C 
from plate to calhode. With this ar
rangement, both constant-current and 
constant-voltage feedback is obtained, 
but the voltage feedb;tck is selecLive 
unless the value of condenser C is quite 
high. 

the output stage is not improved. 
though this type 0£ feedback does re
duce harmonic uistortion and hum, and 
increase gain stability. making the lat
ter independent of supply-voltage 
variations and tube gain. 

The degree oI degeneralion present 
in the ci rcuit at A in Fig. 6, is de
pendent upon the value oE R.. Wiih a 
value for R equal to !.he usual plate 
load resistor, degeneration is l 00 per
cent and lhe gain is unit). If the value 
of R is divided between lhe cathode 
and plate circuit, the tube may be used 
as a phase inverter, with Lhe outpm 
voltages taken from plate and cathode. 

\Vith the arrangement bown at B 
in Fig. 6, the cathode rcsi<.tancc is di
vided into R and R T, with R serving 
a,, the bias resistor and the grid re
turned lo its low end. With this ar
rangement, the gain 0£ the tube is re
tained, althougl1 it is divided between 
the plate and cathode circuits if the 
tube is used as an inverter. 

The same arrangement may be used 
as a point of negali\•e feedback input; 
wilh the feedback voltage developed 
across Rl. In this case. however. the 
grid should be returned to ground. 

CONSTANT-VOLTAGE FEEDBACK 

In this system of degeneration, the 
feedback voltage is proportional to the 
output vnltagc, which may be the plate 

(Co 11ti1t1ied 01i pugc 25) 
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C-IRCUIT COURT 
Crystal Pitknp Response 

SI :-:o: THE TRR~tL""'AL impedance of a 
crystal pickup is capacitive, and the im
pedance is l1ighesL at the low fre
quencies, a high value of load re
sistor will provide greakr rt:sponse at 
low frec111cncics. 

As a maucr of fact, the character
istics of a crystal pick-up are such 
that it is usually desirable to attenuate 
the bass response for the sake of pro
viding a flatter O\'er-al1 response, and 
this is rc,11lily accomplished by using 
a low value of loa<l resistance; the lat
ter, in most cases, being the volume 
controL 

Thus, the recent trend toward the 
use of high-resistance volume controls 
in receiver circuits is not always com
patible with crystal pickup require
ments. In the more expensin: phono
radio combinations, complex pickup 
compensation or equalizt•r circuits ar..: 
employed to offset this condition. 

\Vhere cost is a factor. the simple 
expedient employed in the Silverlone 
7056 is of interest. As shown in Fig. 
1, rhe crystal pickup is shunter! by che 
2-meg resistor R. When 1he Phono
Radio S\\ itch S is in the Phono posi-

cu 

•uco. 

~ L ~ ,J_ 
~ I 3: 2.0 20 ~ ~ MEG. MEG l 
~ J, ~ 

Fi9. 1. Compensated pickup circuit. 

tion, R also shunts the 2-meg volume 
control R1, thus halnng the p1ch1p 
load resistance and holding bass re
sponse within reasonahlc limits. 

* 
AC-DC Phono-Radio 

TH.ERE ARE A number of point-; of iu
terest in a new Emerson scnes-heater
typi: phono-raclio combination. l.fodds 
GH-437 and GH-447 arc for a-c opera
tion only, since the phono motor 1s of 
the induction Lype. :\ifodel GHZ-147 
may be operated on either ac or de, as 
the phono motor is of the universal 
type. The complete circuit, shown in 
Fig. 2. is for the G!l models. 

C25 

Since an dectro-dynamic speaker is 
employed, power requirements arc 
heavier, and two 3jZj recnfiers arc 
used in parallel connection. This, in 
n1rn, calls for two series-heater lines, 
as the tot.al of all heaters is above the 
line voltage. Note that the main pilot 
lamp (a Mazda No. 47) shunts one
half the heater oi each JjZ5; that is, 
the lo\\ -voltage, "pilot lamp" section, 
between pins 2 and 3. 

To prevent radio break-thru during 
phono operation, the detector diode is 
divorced from the a-i voltage ampli
fier, b.> the use of a 12SF7 cliode
pentode: the pentode section serving as 
the i-f amplifier. 

The ~.:pa.rate, a-f YOltage amplifier is 
a lso a pt·11tode ( 12SJ7)-aot a com
mon application. This can be attributed 
to two factors; 1hc first being that the 
pickup voltage output is low because 
of heavy compensation and the pres
ence nf degeneration; and the second 
bein,g th;:i t a pent ode develops less har
monic distortion at low input levels 
1han does a high-mu triode with its 
greater input requirements for lhe 
swmg1ng to maximum output of a 
given power tube. 

'When in the Phono posit.ion the 

YlL• l.OOIUMO t Il l 0 IOCll& t 
• t "°"'. "°"'"' • 

Fig. 2. Emerson's ac-dc: phono-radio, GH-437 and GH-447. 
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autlio ci rcu it 1~ c.legenerated at rh..- low
e r frcq11cncic' by mcau-, of ft•tdhac l-
from Lhc spca kL r Yoic<· c1Jtl 10 die 
picl..11p circuit. Tlw frnlback 'oha~e 
1-. tlcvdopcd :1cr•1•.-. the n1ha!!t wntlcr 
c1111:.isting 11i rht 50.\1 rc~1 .. c01· NW 
a111 l the JI~ co11d.-nser < '!./. Tht· p11r 
pn~l' of th is fccdhnck j , tu d1mi11atc 
ph11110-motur nimble. 

\\ ht:n tht ldt haml ~cc1iu11 ni :.ll"itch 
\I is in tht Racho pr1s1t1•m. tht ,.,llcc
cotl ft:t·dhack circuit 1, t11 ... t·on111:ccccl 
fru111 tht \Ol11mc-conLn1l c1r,·11it. 

• \dd i[lonal <lcgem:ra111111. 111 11"!11 
Phom, and Ra<lio p<t~itirnh, 1 ... 111 he 
found in th" circuit of the 12...: 1;. Tlw 
in:dback 1s from 1h, platl' ,if 1i11,- 1uh.: 
lo the high t·111I oi the n1l1111w cnntrul. 
\la crmdtn~tr (25, \\ltH:h h;i" th1.; -;mall 
cap;icity of .llOOU2o mfd. Till dc(!'cn
t·ralion, lhadorl', i" in thc trcbl,· 
ra11~c only, ;md -incl 1h1-. r"' u.-:e<l
pha 't: voltaJ!t i-. rln elopt·d aero,-, the 
\olumc co111rol, !ht: dt•gTn of t•fftcti,·c 
dcg-enerauon is • ll pe11du11 11111111 tht· 
pn~ition of the Yolunw-cnn t rnl a rm. 
It,_ maximum cffectn1·11"'" \\ill h1· 11 
h1~h Yolumc lc'd": hl·nc<. 11 'lrn: .. 
to rl·cluce ..,urLtn 1101!"e 111 r cord,. 
pla) t•d wtth tlw vuh1111l· ·1111 t rol wdl 
up. 

l'hc riKh l-haud ,_ccti1111 111 ~witch 
\'/ "' the lllllt CDlllffll \\ hH:h prn
urn .. 1vdy .. hunts cnncl, 11'c r- Cl'! 
I .U0116) and Cl.~ ( J 1111; 1 •tcr11-~ the 
pmn:r-tubt (!'ml liypa...... ( ~ ( .llllO.J 1 

~t·parate and oppo>1te c01 11;1n' ·ire 
prm·idcd for lh1 T'l111m1 .1 1111 R.1d1n po 
s1 11 rni.s. so that the same pru~rc'-~ion 
1;11..t·:. plac .. in c·1ch ca~C'. \n ad1.huonal 
ro11tacl is ('Tll\ 11k<l for i::m11111hu~ 1h,· 
f 'hono )Jick11p \\hell tht· '" lll'fl I~ 111 

1 lw lfatlin po .. ition. 

* 
Selective Regeneration 

'" ,, :-.r:EJ\ N s ov i 111paru11J! 111 till <mall 
rcccivcr tht tnn1.; reah~m ,,f larttt r ~el!.. 
Z.·uith has 111lrtJduCl'CI inH 1 thl'Jf I a lt' 
:.c-dc jobs a "Y:.lt:m of sckctl\ c .1utl111 
n:~cneratinn. a .. ..,h11wn 111 / 1q 3 

The 12~1'/ ,·oltai:c a111J1liha i- J\.'
~encratcd b~ \'lrtlll' of th.: 1111hypas:;e<l 
cathode resi-;111r R. Th.- 'lll.11 i.. ab11 

16 

de~cneratc<l, ;i:. it:. caLhO<lt· rt:.1:.lor RI 
1:- unb) passed. l fence t.he gain of caCh 
oi these tubes, 11H.ln-1Jually, h rcducecl 
b.> the appearance of rcver .. nl pha,.l· 
'oh age,. illT""' ! hl cathotlc rt "htor.::, 

Hmn-nr, 1ht hi~h stdl· of the 50Lo 
cathode is cmtplc<l tu the hiJ?h ~iue of 
tl u.; 12.SK/ c:ulwd1.., thniugh il low-pass 
lilt er made up of rc~1!'rors NI, !?2. R3 
am! contlt·u~, r-. C ', Cl. Thcrl furl' 1.111 h' 
lo\1 fr,•quem:fr-. arc frtl had.. -

T 

IRS 
CONVERTER 

Fig. 4. OscUJotor coll has adjustable core. 

The phibl' rcl.t1iomhip hl'tll1Tl l calh · 
11ck' '' ::uch that the frcdhark \'•lltag-t• 
thrvu(!'h the 11111 pa .. ,. filter 1-. "JlJlfhllt 

111 ph l't to !ht ti, ,II•"' r11/1~" 'ohaK1.· 
den·l11µeil aero~, tht 11.:)i':/ t•athodt 
r1.·, 1 ~t11r R. T lwrd11r1.· the <lq!rec ll f 
dl'J!t'llt·ratiun in the U~K/ c.:ircull L.-. 
n·d11n·d and 1he ga111 of 1h1. tul1l' 111-

l'11.·;i-.nl. 111 dh·ct. then. llll ;11.·tion i:, 
ri'!!t.'IU r.tti\·t.·. 

l ht n r cutr 1 11troduct'~ a 1·cn:i 1n 
.1111n11 111 o f l11\1- fn·qm·11cy rl i-.1nrtin11 
1ha1 '' plca ... 111i: tu !ht· 1·ar. anil prn
,·idc,. an appan·m funda11ll'11t:tl bas,. 
r1.·-.po11~1. that '' 1111t ac111all~ rcpru
duced. 

* 

Oscillator Core Adjustment 
TrH: U::.{;H.1 \TOR COii. 111 tht F.ui. rs•l/I 
l\lodcl GC--148 thr1.'l way rt·l·11nr ha-. 

Fig. 3. Low-pass re
generative audio 
circuit ol Zenitb ac-

dc-set. 

au ;1djt1::.tabk i r1111 core, as "hm1 n in 
Fig . ./. 

, \l i!.!11111cnt a t loOO kc is accomJ1hsheJ 
hr <1dj11,.u11g th« .1111cn11a lrimm,·r, and 
tht '"nllator Lnm1m:r C.. /. \t oOll kc, 
the padd111g adju:.tment is madl hy 
mca11~ 11f th1. mov;ihh 1nm cur.: 111 the 
o .. cil la Lnr c11il T3. 

* 
Antenna Wave Trap 

I IH 1-F \\'.\\'E ·rR.\l' Ill the ::i ilh 1'/11111.' 

,\(11(k l /113~ 1~ oi the scrics-re~onanl 
t) Pl' and j , -.h1111Lt'(I acrns .. lh l :intcnna 
pn111.1r-' 1 .. ;i,. show11 Ul l 1g. 5. \\ hu1 
11111ed 111 thL ,.amt irn1m·ucy a .. 1h.: i i 
peal.; of th.: rl·CU\ tr. an-' in!\ rfcrmj! 
>'l)!llal at or near this ir<.'IJllCllC) 1:; hy
pa"~"d t11 itrnuml, for, .. t thi:. flL:tl... 1 lw 
ca(liil'IL11·1· n·al'ta 11c1.· t>f ( +o caned._ the 
ind11r1 I\ t' rcacrnncc oi L-1. 

Thi" rt.'Cl'i\ "r ;i]-.11 Cfl\Tr'- t\\ 11 -.hort
\\ .1' l' h;, lltl--. \ \ h1. 11 11'1111! ;111 t':o\h rnal 
:t11tu111a 111 tht ~hort-11 a \l'. hand... . the 
high-fre1 1 111:11c~ -i).inaJ,.. tak1: lht path 
throu~h thl'. ,, ,,,_capaclly ~h1111t crm
dt·11-..1·r ( 3 and the ~ 1 1!nal niltage i~ 

''"'·dntlld across th~ primary· of tlw 
<111 ii shurt-\1;I\1 .11111.•nna 1ra11,.i11rnn r 
/_,•, .111d .tppl·;ir" ;1;!:1111 .1cros,, uni' • •r 
1 lw other of 1 hL t 1111 -.cconda r) 11111J-

111g-". det 1l'nu111g upon '' hich or. t ile two 
b rL ... 1111atl·d t11 the 'lg'nal. 

A 

PLATE • 
ANT. 

Fig. S. Anlenno wave trap in SUYertone 
$el. 

A ~hon-wan plak antenna. hui lt 
mto thl· cahiuct. j.., also pro\'i<le1l. 
'' h1ch ma: be used iu,,.tcad oi an ex
ttrnnl ;11111.cnna. Thi,, antenna is also 
c111111cctcd to ihL· l11gh -1tlc oi lht pra
nrn ry n f 1.3, ~o th at 1m sw1tch 111(!' is 
required. 

* 
Loop Transl ormer 

A t'OMlllN.\TIO:s' I 001' loatl.ing coil an<l 
antenna transformer 1s employec.l m 

(Cm1/i11u ,·d m1 f'llY< 30) 
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:lhe RADIOFRONT 
Puss the Reelers , Plea~! 

T HEl{l- 1- •wt th1 -h).htr-.t d11uh1 that 
ll1l' rad111 in.Ju-tr} .mrl the maga1in.-

\\·l11cl 't: n" 1l ha 1 e l>t, 11 "all-om.. 10r 
111,in.----.1-. u-.ual 1 X111\ tin r111k a\\akt·n· 

111:?' 1-. 1ak111 1.! plac.:. ;rntl tl1l "-.11 .. \\ 1-.. all 

1 hcrt· ,·;111 Ii.- nu "'CU'l' inr th.- !!him 
It .. ·k-. tl11 :11r of 111jurc<l 1mwcem-.. 1h, 
.. \,!Jal 1\lll l•C' omr of 11-' ''i'H·--iun 1d1kh 
_r,•,'t· Olll irom n1.11rh l'\'cf\ nool.. :11111 
.,.,111111 •ii tht Lmtlt.. D~t. ti ,.;w 1• l1onc»1, 
lh<'Tl.' · ,, 1111t t lw l..a,1 l1i t oi h,·,i tan1'' i11 
-:i~ m~ 1hat 1h1. r;ul11 111cln-1r~ 11111fl i1,n, 
J,.,101\11 1h;1! 11 \\«•nhl l1a1•1 u1 

Ho\\ t \ l'T, !ht: Ir.ult' \t ;1- too lin-~ "pnff
ll'~ at~ tlci'4..:r<-·.°' gl\·n1t! n .... df 1njcctiun ... 
, i fa l ,, "lllli1knn. am! !!lllcrall) ind 11lg 
Ill!{ 111 loo much w1~hinl 1hi11k111g. 

\\'II, !ht \\ atcr '' mer Lht <lam 111111 

.111 l l't1r1:11lmt•11J 1- cm u- \ml ai.min \\' 
predict 1hat ·1y 1hc rncl 11 1 l''-12 1t "ill lit· 
d '"" 10 J(Kl'4. 

(1 11•1." ht I hat 11 c I nl\t'Tllllll'nl ""'-' -.a) 
I •at it '" 11 wi•h 111 hall' a1 least '"''' 
\\t1rkini.: r:uliu in l'\l ~ 11r m-.Lr l) t'I l'l') 

111mt:. /for 1/ is u <111rlr 1/J,11 1/t,11 ;, r/f /.,· 
Ir· ;·,·n· 11111.11 it « r// f<I.\' 

Th;il llll':Ut-. that m 1h1· I.um.-- I\ hUl' 
1.1crt· ar, l\\O or more ra1h11 ''"'· tn·n 1f 

, • .., 1, uul) a rnidgl:t. t hl'rt' ''ill l·~ uu 
1·cp<1ir' p.-rrnith:cl 1111/1/ /•olli arc: 11111 <> I 
whack. \ ml 1!1"11 rcp:ur-. ma) only Ill 

i:rmi111·d 011 1he <cl cheat l't-rr .. m iii. 
-1amlpo1111 of T:t\\ wat\:rtal-.-to ri:pair. 

\1111 that 1lm • nut mcan 1l1a1 l 0nd1 :0-am 
\\ 111 111 r111i1 r.:plaC'cmcnl 111 a part m,·rd) 
''l'l."all•l' rn·t puon 1s ",cratchy" or 1101 

• 1 igh-fol1. lil) .. 
Roih d '1111\ n tu J,ra•- t;.ck-, t hi- ma) 

llllf>ll 't:r\'ICLmlU 10 I l!{tlll'I C\t'r) rt·pair, 

·.:nii)inf! 1hat th.- -u \\a, /11/111/_1· i1111p,·ra 
Ifft: \\ ilhout thl rcplanmllll 11r n·pair. 
\\ 1111.:hn' r \\a-. rcquirccl. 

H "" n, r, th.: ~en iccm<111 "ill h<' nlik 
I• .:ollcc1 i or his work a t a lmrhcr rat l' 
1 ha11 H t•r lit fore \\ In ? lkc;i11•t lw \\ill 

a t· 111 kmm hi-. jol.i IH'll :u1d c11m11h:h l~ 
l li: <\ill haH tu kr!O\\ what '' IHnna: \\ 11h 
,; -l'I tu 1..ll the llL'Ct.'-...aT) r1:11lar1:111u11 
lit: 1nll ha\o.. 10 be -.url 11 him,df licfur.· 
... •ign' .lll) (,memmlnl at1idad1. ~•>.Ii•· 

"ill ha 1 L tc• -pcm I nmr.- I inw <u1 ead1 jol•. 
aud h.:nc<. \\ill :-!art /,, dwr.11· 011 '"' 
I• >urfr lt1u1s. 

\\ .;rk111g b\· 1h1: h1111r will hnnf! a higha 
pricL than •he "l111-or-m1-..." methods •o 
"re\-altnt today A.1•<• Ila jerk>. the 
cluck-.. the dope,.. and I lh ~) i>' \I ii I hl' 
unabk lo hold lo thur rc-pt:Cll\C plat't'• 
1\ ith the cl1-;m-cu1. lwm·-t am! cffiri1.·111 
~c ... ·icemn1. Smee •h1 c:.1 r \\ill 11c CUI 

• rom hi• 'llPl'I). not l.uu..! al.tic 10 diai:-
110-.c '< tr1111hl1:-. he \\Ill he unahl,. In 
.:11mpc1l· \\llh 1hc iull~· cqu1pped shop. 

V\'hal till·n ... huul tl 1hc '-t:T\ in:man do to 
rr<=parc for th~ hard 1i1111.• a head? 

Iu 1hc fir-1 place be can licgin a -y~tem
.t1i1.· rlri\C to "E'll "rchuilt" ratli11 -t:l" Thl' 

•cn·iccman 1.lk< - man) a •rt tn t r.ult' 
Th .. ..,.: an ..:atht·r1nt! 1hc 1111-1 rii time un 
Lhc junk h1 a1 111 c·~e cellar nr 30me for
l?Otkll ·on l r 11i the -iun Ll:I !um ::et 
those olct muli:ch om and -lrit• them. 
ll'-ting c1 «n pan a. he 111i>olckrs and di,.
a:.-cm l1Je-.. Th1·n· i - m' rnrtailmenl hein1.: 
considcn·d 1111 //r,·s, part-. anti the -cnirc
mau ~-an 111 m;m~ a me<: ju • 111 rct>air aml 
imrrovcmcnl, d1aq;inf! i:11r J>fl<'t'•, on ra
dio rrcc1ver, 11 luch might not come umh:r 
1ht prop1••l'1I rl'•lricti<>n-. 

\\.hat parh ran :-a icl) hl 11'-1>d fc1r '·rc
huil<lm!/' ( \(lllO'l any rl'('(lg'lllZCd part 
1h,· rat111g 11i "hid1 ha- nvl htTll t·,cecdc1l. 
The dcrcrmmatum 01 thi- -ali .. nt fac1 rc~t-
1\ iLll tht 't'T\ 1n·ma11. I It- -.l111ultl k110\\ 
1\ hat \\01, \Hong \\ itl 1h1 11lcl "duck" 
ratlio 111 1 ht lir ... 1 ,,Jacc, aml lwnce shoulcl 
lil· familiar 11it11 11hcthcr 11r 11ut the par
ttcidar 1•an \\;1 .. 11\<.'Tltiail.-d or nnL li ii 
n·maiu- 111 1.:oocl c1Jn<l111un t'H'n ii somc
tlnn:;, d'" iu 1111' 111idgc1 or .. duck" l1rokl· 
1lown. lhl'n H can he 11'"" .u~:un 

Su th, fir-t <tq• 111 ml·<'lill!.! Lh~ comin~ 
..:rn11li1inn' I\ ill 1,,. to lt11ihl 1111 an imcn-
111r~ ui pa rt ' l'C"·urreckrl 1 roni turncd-111 
radio '''I•. \\ hl'n n:pairm:.: a rcl'cil rr it 
will hl \\ i-1.: 111 <ilh'i .. l" th1· C'1i..(umer 1hat 
a "reclan!ll<l" )'art i- ht 111~ u-cd. whcr.: 
that i, 11l'«c--ar~ lint "'f lain 1hat thi- ;, 
a patriotic tlul). and a C'on-cn atior of 
l lrn-e part' '" liacll) nn•1lul by L' ne lc 
~am'" Fighting :\ l"n 

The next 1h1m: that tl1c -en ic..:man can 
<lo i-. Lo tic 111• 111th re1 utal ll 1h-1nhutor
or iac1t1ri1.·, Th.--c nrni.. ha\'C a n:al 
pruLlcm lo m1·u and ii the '-ernccman 1~ 
tic<l up \\ i1h !111•111 lw 1\11! nap the prufih 
nf \I hatc\ ..;r arranglmcnb tht 1h,trilm111 r 
or iactc •T\' makt·- l o -La\ i11 hu•1nc--• ;111tl 
t11 1't:<"t• 1 ht· pari... in• ln,·tr) rilling order-. 
1or non-cit tt·rt-l It will he fo1111d 1hat tlw 
..tfr-h1·-ni:,:l1.1" ·h-.tn'•utor 11r £a1·ton will 
'h~rti) hi" ll•tdt-tl nut. a1 ii \\111 lie ;mal•I<' 
111 !'ontinnc 1n l1usmcss. The rcputahlc 
concern 1\ il l 11< u1 th,'r1. ligh ting f•ir i1, 
rn,1om .. r,, 111t 'CTI iccmc11. 

final)). 1111 •l'T\ iceman C'an l1cl il•\'t' mort' 
.. .- \\hath.- read< i11 the <lail) nt"'PaJJtr-., 
what he hc:ir, I rnm hi-. pal !ht• :rnlu m1·· 
d1auic. awl \\ l1al 111- ]oral hank pre<alt'lll 
ltll- Lum, ~11111 le-.~ oi 11te "ru r,•r -mokc" 
hclll~ pa;.~cd out. 

ll1i ... i• a pl·oplt ·, \\ar. Ir 11'111 J.e won 
h) the J'i:nple .\1111 ,. .. n icemen arc pan 
and pan-d o 1 h1 p<·o~1lc ! 

If \~c lo•c Iii~ \\ar-aml \ll can lo•e 11-

thc radio '"rYil't· lm•in .. -~ \\on't l•e worth <i 
1n1k..-r ', damn ally\\ ay ! 

11 11 1 ii \11' .irt' lo \\a1-a111 I we'' ilf win 
it-then l'\'cryom mu.1 p11ch 111 ancl ht:lp 
rl1i- m1:a11- that t.'acl am! t•\ t'T) <t-rnre-
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man mu>t l)l'E!in 111 think in lcrm- <>f ''I." 
:1111.I nnl "him... Thi" war \\ 111 ht won by 
a m"'"' o: "I\" all ru>hing tn:.:l'lher lor 
1hl c:ood oi all: not ~.y a iC\\, and the 
rc,t •t'cin:.: \\hat thly can ..!Cl ior them· 
,d\'t."' I 

Odds ·n• Ends 

That law -uil 111 ~CW" Yo•!.; •tari..:oi lo) 
an irate rn•lomn \\ho wa• rt•iu•cd tl1c 
nturn .,f hi.., ratlio ,c1 nnlil he 11aid a 
1lollar "in-pt'l'J 1011 fee" to a serviceman 
<hc1uld he WHt ily l11t •en iceman If it i~. 
\\ l rrcrlic1 that ••·niccmc11 will .. hortly be 
hccn-cd bv rht :-Late oi :\,•\\ York on 
Llil• t.;1,h that th.-y art. "gi\'111g an c1pmion" 
and hence arc a "rroics~iun." \\hill' thi-. 
mar wo•k a hard-.J11r on .;rum', it \\'ill be 
a good 1hing fur tilt track 

The ham-. ,t•1·111 10 be st rmicd for the 
•h1ratif'11 SinC:l radio •ilcnc:c i< •omt'lhmg 
\1 l 1ch mu-t •c 11n·-t n cd 111 an~ J.omhed 
arl'a \\hilt• tbt bombing 1- in proC'.rcss, 
hn\\ could tlh') olo an) good I\ ith Uteir 
radio cquipmrnt t vcn ii low t «•\H•rcd? 
\\ l 'ti •ugg,·,L that ham-. hi: :d lcl\\ e<l IO 
t1J•«rak liHi milt• .. irom any roa•I, on 112 
me: a-. t11c (11\H·•I f rcqucncy and with .5 
\\all- inpul In lht final <la!!c a- lht ma,1-
mum power R111 '' e dC1n'1 1hink the DL~ 
ft1N'. CummunirnLion- lloaril will ap· 
pnn, 

0 11r c:oocl th111g ahoul t he ham ~hut-

1!11\\ 11 is th• ial l that ll(l !!r1111ml-work i
ltt·in.t laid for th.: p,,,,,·rs Th<1I R1 to 'a) 
la1cr. aitcr tlw "ar 1s over. "\\ell. ) ou 
can cl 1 all lh•· ,.,Vt runeminc on 112 me 
ami 11f'. Y nn 11111 OK <lur111e; I he \\ ar; 
\I Ii) -.Jurnhl )Oil ~el your uhl low [ rc
q11..:ncic- hacl.. ?" \, \\C ~<:c it, l l1 t• ham" 
arl licncr off >hut <lm'n compl..tl'l) Then 
thl:\ ha\C a fi~hllm.! C'hanri: 111 t:t t their 
uJ.t' Crcqlh:ncic-. hack afta it i< all 
o\ t·r 

011<' t·on«crn l\<t' ;di rea1l\ 111 hrinir out 
-;nine 11c\\ l l.2·mc 1n·ar wht·ll lhc FCl. 
(Jnll'r 87 \ came nut and canncu all ham 
artilil) ... -

!'t'n icemen \\ill do thl m-t.'h c~ a hi!! 
a\or ii tl1c,· "ill a•k all \\ho htl\ part~ 
rnm I hem i~•r \\hat purt•O~l th.:y ,;n: pur

dt:t->ccl. }.lam a co111k11ser and rc-btor 1~ 
ill'ing l1ough t ·for Naliona.1 I >dl'll't' with
out the :.en ICl'm:tn knowing 11 The .,en -
1c:t man can tl•t· the r,cord oi -:ill'• lo Xa
tiunal Dt:icn-c to replace l i.. 1h\ 1111.llin!! 

'lock;.. Thi' may 1101. '"cm important 
11 '"· but j11-,1 1\ait till part' an· hard to 
J.:l'I . 
Han~ 011 10 )·our Lest cc, .i 1pnw111; don't 

l•t ll'mpkd to ,\'I( II for an\' ~·1111 Therl 
Jti-t "am't" nonl to i1c had fpr dvilian 
\\Ork ... -

( .c1 imu 11l111no;iraph renml -alt·" i- you 
ca11: 1hesc wil l hoom mnn ;llltl more ii> 

l il t· war progn·,,~, ... -
'\ud aliovt: :di, rl"n't forg«I to huy lha1 

ltond once a \1 l<'k. l·ach I inw you tin. 
~on kick ht>ll C'luta the firm .,j llitlcr & Co. 
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WILCOX-GAY "INSTA-MATIC" RECORD CHANGER 
T HE new TVilcox-Goy phono-radio 

combinations and "Recortlios," Models 
A-105, A-111, A-1J2, A-113, A-ll3B. A-
114, A-115 and A-115B. employ the un
usual "Insta-11atic" Record Changer . This 
changer is of special interest since its op
eration does not depend upon an assem lily 
of gears and levus and no power is taken 
from che motor in actuating tit~ a uto
matic changing mechanism. 

Smee the power lo operate the changer 
is derived Jrom a separate source other 
than the turntable rotating mechanhm, it 
has been possible to design the unit to op
erate rapiclly wit.bout putting demand for 
power on one souxce. This feature elim
inates the necessity for a series of re
duction gears whi~h are both costly and 
complicated. and has permitted unique de
sign with respect to changing irom 10" 
to 12" records, using but one cam and set 
of adjustments for both record sizes. 

Description of Trip Mechanism 

Referring to Fig. I, the eccentric groove 
on the record causes the pickup arm to 
oscillate in a forward and backward mo
tion. The trir switch l contact is then 
closed by friction of the leather contact 
on the knurled rocker place A. Oosing 
of the trip switch energizes solenoid B 
and plunger is drawn into solenoid B 
through magnetic action of the coil. This 
action closes the lock-in switcl1 C which 
still maintains closed circuit for the sole
noid B e'·en thou~h trip switch ! is now 
open. The main cam assembly D is then 
drawn forward by draw spring E against 
t11e snubbing action of IJ1e dash pot F. 
At lhe time main cam ruLber bumper G 
strikes the solenoid plunger, IJ1e lock-in 
S\\ uch C ii:. opened Ly arm X relca&iug 
current from solenoid B. During this in
ward ac tion, pid-up arm is raised by push 
rod and returned to replay position by 
rounded section of cam on pin Y on rock
er plate. AL the same time, cam action 
ro tates record holding knob and record 

LOCK-IN 
SWITCH 

TRIP 
SWITCH 

Fiq. 1. Details ol solenoid operating 
mechanism. 
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ROC.K£R PLATE 

APPROX. _/" 
.020" GAP 

( A) 

-

(B) 

' 

.\ 
i 

{C) 

Fiq. 2. How trip switch is operated by rocker plate movement. 

selector ann linger releases bo ttom record 
to turmable. l{eset pin is engaged in 
rocker arm return ; loL Internal spring 
against dash pot action iorces main cam 
D outward and reser pin follows rocker 
arm slot carrying the pickup arm to edge 
of record. The tone arm is automatically 
_positioned on the record just inside the 
record periphery and tl1e feed-in spring Tl 
acting upon the rocker plate attached to 
the tone arm pivot post, urges the phono
graph needle, gently but positive!), into 
the first record groove. Reset pin drops 
away from rocker plate due to hold down 
spring. 

'ilemovillq Cbanqer From Cabinet 
Before remo>ing record changer unit 

from cahinet. remove cuttin!{ stylus and 
position lhe recording arm near the center 
of the turntable to prevent damage to I.he 
follower arm in lifting the unit from the 
cabinet. (The arm should be returned to 
this position before replacing unit in cab
inet.) 

Remove _playLack needle ii unit is type 
11-D or 11-E. II unit is type 11-F place 
me1al guard on pickup cartritlge to _pro
tect sapphire needle against injury. 

Remove mounting screws (one at each 
comer of unit base plate) and remove al l 
_plug-in connection, between record chang
er unit and amplifier cl1assis. 

Remove record changer unit from cab
inet. Do 110/ take! hold of record Stl./>Porl 
posts. Instead, grasp the base plate of 
the unit, al opposite sides. 

P lace unit on the service bench, tilted 
Lo a position that proYidcs access 10 the 
under side of the unit. Do 1101 place 1mit 
111 1tpsiclc-down position. as the record 
spindle ma)' be sprung or bent. 

Failure To Trip At End of Record 
All commercial records manufactmed 

in recent years have the eccentric (oscil
lating) type of trip groo\·e. Make sure 
first that the record that does not trip the 
mechanism has the ecceruric groove. 
Failure to trip is caused by lack of proper 
contact or friction of the leather finger on 
tlie trip switch with the l-"Tiurled surface 
on the rocker plate. Too great an open
ing oi the contact points '"iU not allow 
the switch to close during an oscillating 

action. Check aud set point.:' for .020ff 
gap when trip switch is at rest (leather 
finger not iu contact wi th rocker p late). 
The switch can be removed bv taking: out 
the two lockwasher screws i~ the siOtted 
section immediately below the clamp hold
ing Lbe one red and h\O black wire~. After 
the contact poim clearance has been set 
and checked, lhe switch should be re
placed and set to the point wht:re the 
leather finger just makes contact with U1e 
rocker plate. A forward and back mo
tion of the rocker plate should move the 
phosphor bronze spring slighlly. The 
phosphor bronze support spring eliminates 
the fati.i;rnin)[ of the leather finger to a 
S<!ltli-circular pos.i lion and gives coustanl 
upward pressure on the l~atber linger. The 
trip switch shoLtld not be set too high 
whereby the leather and phosphor bronze 
spring both engage the rocker plate. 

Position.inq ol Trip Switch 
When lhe switch is correcUy positioned, 

the switch contacts will remain normally 
open a t all wnes e.'cepting aher the play
back arm reaches a position near lhe cen
ter of the turntable. A slight reversal in 
the lateral movement o1 the arm will 
c-ause U1e contacts to clo~e. See Fig. 2. 

The contact spacing should be approxi
mately .020" and the leather piece should 
just touch the stop bracket when the 
switch is "idle" or "at rest." 

Position the S\\ itch so that the leather 
finger just touches the rod-er plate sur
face, and note the point oi contact be
tween the leather and the phosphor bronze 
spring. 

Raise the switch vertically ( toward the 
mcker plate) until the end of the phos
phor bronze spring nearly touches the 
rocker plate. 

The correct S\\ itch position will be 
fou nd to be approximate!~· hali way be
tween tLese two extTeme positions. 

Mechanism Trips But Piclcup Arm 
Does Not Return To Record 

This is usually caused by failure of I.he 
lock-in switch to open when the cam as
semlily is al the end of its forward mo
tion. The lock-in switch should have a 
clearance of ap_proxunately .025" and can 
be adjusted by bending forn ard or back-
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ward arm X (Fig. 1). Bending tLe arm 
so that more pressure is exerted on the 
fiber stub of L11e long contact arm in
creases the gap and bending the arm so 
that less rressme is e.xerted decreases U1e 
gap contact. Fai lure of the arm lo return 
to the record i~ sometimes caused bv bind
ing action of li1e reset pin and . rocker 
plate or fai lure of the reset pin to engage 
tl1e rocker plate. This will be covered in 
another paragraph entitled "Adju•tment 
o f Resel Plate Hold-<lown Spring." 

Illustrations (A) (B) (C) (D) in 
Fig. 3 show four phases of the operation 
o ( the resetting device located between the 
main cam and inside surface of the cam 
box. The resetting action can be observed 
by viewing the cam Lox assembly Lrom 
the end nearest the ann pivot post. At 
the beginning of the cl1angc cycle U1e cam 
movt:S in ~1 direction sbown b, the arrow 
in illustration (.\). The res~t pm, mo\·
ing with the cam, ~hould tra\•el beneatli 
the rocker plate. illustration ( B). X ear 
rhe end of the imLial cam stroke, the reset 
pin should snap into IJ1e enlarged opening 
in the rocker plate. illustration ( C). 'Nitb 
the re turn stroke of the cam, the re:;et pin 
should travel in 1l1e narrow ~Jot oi the 
rocker plate. illus1Ta1ion (U) and al the 
very end of the stroke drop out of the 
slot and res11mt: position a» shown in illus
tration (A). 

The (unction or the holJ down spring 
is to hold ilte reset _pla le down wliilc 
bearing on one side of the fulcrum point, 
and to hold it up when bearing on the 
opposi te side of the fulcrum point, illus
tration (A) and (C). 

lt will now be obvious 1hat i11suffecie11t 
pressure oi the hold down spring will 
cause (1) the reset pin to approach the 
rocker plate in too hi~h a posi1ion, caus
ing a possibility of jamming; (2) also al 
the end of I.he initial cam s1roke, illu~tra-
1ion (C), the reset pm 'dll not protrude 
through the rocker plate Car enough to 
allow proper retraction of tJ1e cam, il111s
tTation (0). 

Pressure o1 the hold down spring in 

ROCKER 
PLATE ) 

' MAIN CAM'' 

RESET HOLO- OOWN 

~~~PRING 

~ I 

1'-FULCRUM 
(A) I 

(B) 

(C) 

c ~. 
(D) 

Fig. 3. Four phases in tbe opera1io11 of 
the resettlnq device. 

SCREW DRIVER 

I 
HOl.O-OOWN SPRING 

I 

BRON2:£ / 
HINGE PLATE 

( A) 

(B) 

\ 
I 

RESET 
PLATE 

Fig. 4. How to increase or decrease bold
down sprinq tension. 

e.rccss of Lhat required to produce cor
rect operation a!\ described above, will not 
resu It itl any beuer operation o F the re
setting de\ ice, hul will only iutrotluce a 
source of umle,.ired friction. 

Greater bold down spring pressure may 
be ohtained by use of a long slender 
screwdri\'cr as sho"n in Fig. I- A. With 
the screwdriver h1L held in to Lhe "V .. at 
IJ1e junction of the bold down spring and 
the plate to which it 1s attached, rotate 
1he screwdriver in alternately oppos.itc di
rection. a~ shown by the arrows, thus in
creasing the downward pressuxe oi the 
spring. 

Less hold down spring pressure may be 
obtained by use of the screwdriver as 
shown in Fig ·1-B. 

AcUustment ol Pickup Arm 
To Set Properly On Becord 

The pickup arm when returning to the 
record shoultl drop at a point hali-way 
between U1e firs1 playing g roove and the 
edge of the record. The kick-in spring
moves lhe pickup arm gently to the first 
playing groove. lf the needle drops into 
the first playm~ ~roove, lhen loosen the 
5crew in front of tLc pickup arm bracket 
and immediately 110der the pickup arm 
clianncl. Move the pickup arm bracket 
slightly outward and tighten the screw. 
H the arm drops at the edge of the rec
ord, loosen the screw and move the pitl-up 
arm bracket slightly inward and rclightcn 
screw. 

Pickup Feed-in Adjustment 

The feed-in adjustment can best be 
made by use of a record having no spiral 
feed-in groove. \Vith record on turntable 
and changer set for size record u:.ed, the 
changer is caused to cycle hy either de
pressing the reject l1utton o r allowing the 
arm to trip. \Vhcn operating correctly, 
lhe arm should set down on the record 
and move gently into lhc :first groove. li 
the feed-in is too violent, resulting in 
groove jumping, bend the iee<l-in spring 
toward the dotted line A, as shown in 
Fig. 5. If the feed-in action is insufficient. 
resulting in the am1 not reaching the first 
groove consistently, bend the spring to
ward dotted line B. 

Settinq Mechanism To Release 
Records Properly 

Remove screw and finishing washer in 
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10p o[ record !>elector shaft. Replace so 
that the flat sections of the shaft engage 
the Flat section• of the record selector 
fing:er. install and tighten ~crew. Place 
the mechanism in the 10" operntmg posi
tion by rotating 1lte Uni-point control knob 
so that it pomts d1rect lv to the rnrntable 
sha!t. Pl.ace a 10" rc~ord on turntable 
shaft .;o lliat the edge:. rest on tbe rc
taming arrns. The st:lecwr finger and the 
record sbou Id have approximately 1/16" 
clearance. If this clearance is not cor rect, 
loosen the L\\ o screws on the tie rod as
sembly ( formeil rod undcmi:ath tum table 
cormcclin!! cam box and 'Cni-poinc cont rol 
post) and move selector post inward or 
outward ~o that the clearance of ::elector 
fine:er and recnrtl is corre<."t. Then tighten 
screws in tie rod securely. Adjustment 
for 10" or 12" dropping of records is 
e.xactly the same and ii aclJuStmeat is 
made for JO" record, tlie 12" adjustmt:nt 
is automatically takcn care oi and vice 
versa. 

It is very important that the Uni-point 
control post lie positioned in the proper 
manner. Sometimes this post becomes 
bent inward slis;;rht·ly which "hangs on" to 
a 12" record Loo long and causes the 
record to flutter down ins1t:ad of dropping 
down with a posi1h·e action Breakage 
or cracking of records ~oruetimes results. 

PIN -

ROC><ER 
PlATE 

FEED 111 SPRING 

TRIP 
SWlTtH 

Fig. S. Showing how to adjust the pick· 
up leed·in sprlnq. 

The Uni-point control po;t is stationary 
bt1t can be bent inward or outward by 
hand. The control post should be at a 
point where a 12" record i:. very near the 
edge of the record holtling bracket. 

Pickup Ann Remains Stationary At About 
The Center of Rome Recorded Discs 

~Iake sure first tiial Ll1e home recorded 
di~c has a good clean groove and the 
proper deptl1 oi cul. Pivot pos ts oi the 
pickup arm ;hould be set to the point 
where very little play is evidenced but not 
lo the Lim.ling point. The lower part of 
1he pickup arm channel sltould just come 
flush with or a liltle bit lower than the 
top of the tum table. If I.he arm is above 
the turntable ,th<! flat bracket immediately 
above the push rod in IJ1e center of the 
pickup arm shaft should be bent upward 
sliitbtly. Positioning of the trip switch 
to the point where the leather finger en
gages the rocker arm too high sometimes 
causes friction which will hold the pickup 
arm in place when home recorded records 

(Co111in11cd 011 page 23) 
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CLABOSTA T POWER CORDS 

1 11ltag.·-flr,1tt111y 1 r1!.-rt111c.·.< 

T inn •crv1cemen :rnd iobbcr,; arc over 
l1101-111g 'lam Ian I toll r;~11cl.'-. ,·m cring: uhm
·•!!l'' of voh<1!{c-dn1ppmi: 111m er ..:orrl• and 
.ire 1hcrd1y sl11wm.: 111• -l11pmull~ 01 -uch 
lll'llh, j, l"C\t:alt-•I l1\' y IC ~h1cl1l r Ol 

llaro-1a1 Mi!? Co .. l~r. Brnoklrn. ). \ 
=-'•ale• Sale' :'Ilana.:• r \I 11.-!Kr; "\\ c an 

I ll-.:i' 111i: ••rdt:r' ..-allini.t f,.r nlf-,tandanl 
po\\ l r coi-tls 111 many 111,Lancc:< noL mun 
than JO~ or«> nfT '-lamlanl ollma~e-. In 
a'm11d1 ~•!> ::.11rh nm], ar.- lalidl:d wid1 
11!1 ir ,.f1ma!!e". \H I :t\ ,. ht·-11att'1l tu -hip 
•taml.tnl ikm' t'\«ll tltoui.:li :he,· 111:1\ 
<'<•111< "uhm 11~ oi the r~quc:3£c;I ohm-_ 

"It - !11~hh imp .. rt;1111 111 tl1c•c olaY• ol 
·hnrta):(C" anci <ft.ha'•. t h;11 'l'r\ 1ccmcr~ aml 
1111 ir 1ultl1ers nt•k tl1l· .;t:tmlard 1(1'7, p lu, 
nr rninu... 1 .. krnm 1 on r• 11\l'I con I•. I 11 

ntli~r "onl~. L'\t-11 at tli1 laheled valm•.; 
ti,. ohmagt'<; m;n , .. ,n 1h;1 m11C'h . "' 
.1IMolutl'l~ sall·fol:111r\' rc-uh:- \\ 111 h~ ;,i.. 
1am1•l. To u.p.1h1< tlu ir or l<·r-. tlll'r<'· 
i 0 ll', •< n iccrnt:n aml t lwir 1olthcr• \I 111 ,1,, 
1\ <II to ~uck hy •rnllllanl ';il11L-... a-< lt•1l'•I. 
and '•> ·dt:cl tlto"· ,·cir.I' n1minl! rt•a-un 
.d1l.1 \"11,.'" to the 1•xarl nhm:&C!c~ Thi" will 
li.·lp c nryone concernetl." 

• 
EMERSON FV-426. FV-433 

Cirwit Cl11mg< 

111 f,, ,artier f-\ d1a'"''· lht' "lTcens 01 
llw I .\ii ;T awl 1:- \ti! ,·1 an L1t><I t<>);t<'llll r. 
a- inrl1catt1l l1y 1l1c rl1111cd lit1t> in tht' a,·. 
c·ompanymg- diaurnm: 1haL I''. pn1111- I 
aml µ arc 1•cmnt'l'll·tl and (><•till" fl anol 1 

ar<' rlt,connt'(:1r<I 
111 later cha--1• . • I a111l ll an:- rli-<"•11· 

m.,.ll.,I and B ;m<I ( ar< l·o1tnl'1·1c,(. "i1 ·, 

IA7GT ISA6GT 
CONVERT!P 1.F 

:r: 
+e 

t 1 r..-.11lt 1hat th< •Crt:cn \ult.age oi lhl' 
I.., .\tiGT i~ hightr than the -crcc:n n>h 
ai:1 nf the 1A7GT, 1d11d1 is apph<'d 
tlar<>uj.!I• a re-.istor 

+ 

GENERAL ELECTRIC L91SW 

Sp,•al..·rr .~·1111.1·t1/11lin11 

flectro - dynamic -,peaker RSJ091 
(marked K33J371) \\a" ~ub~tiLute<l for 
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a portion oi tl11 pro1luct111n in plare ui 
-pt'aker R:-.Hll{:; (marked J.1J 3o5 l. =-'111c< 
thi, ' 1111-titutc -.p .. akc·r 11<1' a 1'1 dtl"'l·nil n-· 
•L'-tam·1 of -1011 ol1ms llblt;l<f oi 50\l ohm. 
fur lilt' R::'IOI':'-. a 100 (Ihm rc<i<!llr. l«J 
till. t• addt:•I 111 ,, rn:- '' itlt tlu: •11t·ak,·r 
ti .. J.I «nil LO ma111ta111 propt•r -ocket \oh 
••~··· "lten.-Yl'r t •< '"' -titull •1>caktcr •· 
11'-l'cl. \\'hc:n n plann~ lht ,·0111.: i11r 111ht t 
•prak, r. II•< ::\u_ ]{("9;1-!S. 

• 
RCA ALTERNATE SPEAKERS 

(. !Yo tit/ ( 1111111 ,-/1111t.< 

L:rnh E11 an1l f'~t IH>c• •• • .. p .. 1ka
ar,· 11'\"'I in 111:111\ "' tlu rn·u11 Rc \ re 
rci\1.-r mo<ld~ 

Ff9. J. 

Flq. 2. 

\\"11,·rl· the •1>t·akn t• oi 111.- J>< nl'a11,·111-
ma..!11"L Lype. tht cirruit ,huwn 111 Fiq. I 
•· 11'"'- \\'h,·n· till' 'l'<•tkl•r is ui tht clt'l'· 
1ru·ma~nc1 typ,•, tit<: C'ar.:uit '"°''" in Fig. 
! i• t1•l't.I 

• 
RCA REPLACEMENT CONES 

I 11..-tcrf /cl /11111 I 11., f rtll· f 1<111.r 

l t·r' am I~ p,.. 11 n·pl.1<'t'lllt!t1l lo11ol
·1><·ah r cone,. arc now bcm!! "uppli<."<I 
\\ 111 a 1·u1>-·hapl'll l'<'llll'r -u-pen•mn ia
ft'n<"I tu thc nm<. i11'k;ul 111 thl· Aa1 -.11-
P< 11•11111 an•I l'np .;hap1·d 111 .. 1al plate wl11rlt 
\\\'rl .1rigina 11~ u-cd 

These n:placl·rnu1t \1111< • ,-au I..: u'' d 
"itltu11t modifira11011 on man) l\'(H'S 01 
•pl·akcr,.. Howcn·r. "" rt·rtain type<:, the 
•p<:akcr frame ext«mJ, m -..o do~t! 10 th<' 
<'<'Iller polP that 1t mt, rkre:, \\ ith the 
rup-::.hat><.'ll ,·cnkr -u~pcnsion; in 'uclt 
r:t'-t•lo,; tt i' nccc!'>.;;an to cur a\\·a\ 1'\U 

cd~c wc1ion~ o f t11< ~uFpcn~ion, a~ iul· 
low~: 

Put conl m JlO"ition in housm~ am! 
mark 11lacc:. on ~U'-JlCLl•inn cup 1dtcrl' 
a:dl!'c of cup m11o;1 bc cut away. 

Lift cone 0111 oi huusm~ and cu1 ;1\\,1\ 

e.lg..: ui n1r1 \\here marked. 

l 0c111cn1 1'onc 1ntt1 po-111011 111 1h1 11-11al 
\\ l). lu. inl! 1·ar,·i11l tl1al th<' t'ntin: ~·tlgc 
OI 1hc Clll' i- '-tl't1rd) Ct: llll'.ll tt:tl .!11\\ 11, 111· 
,·)m\111.1 1li, l'd!!t: at the place~ that \\ct<: 
,., .. 3\\'-t\• 

Lc;an:. t ht n·11t< rtn:.: ;.:au,a 111 p11-11 iott 
until 1·t'm«n1 t• thoroul!hh 1lr\'. 

Tl .- :u·••1111pan) im: ·kdch -.(11m' hO\\ 
1l1c tla1 edct• oi tlll cuirshar>e•I n·111..:r 
-11-1w11-11111 i< t'U\ ;I\\ a; in two place- to 
pro,-i, I,• .-kara111·..: f,.r t111· 1·c111•· ... 11pr111ni111.: 
i rame. 

• 
RCA RP-160 

:)f'rn111 J•ir f s II 1/lt ;;:;,,, .\lotml 
c In HP lldl w11J. al11111i1111m l'i1·k11p am • 

:uni alm11111um-i:a,.-tl crysral. tla· -prml! 
that gen <:rta... p1el-11p µrc-<,ure 1• ~o. 
303~.i: wtth 1inc J1irk1111 arm and .11t111 i 
1111111 - .. ,,,.,( er) 'l<d, the sprmt?' I' :\o. 
3ll'J73 \\-ht'n in ... talli11i.: :• zinc-c;t-,·ol • r) •
tal 111 a zmc :irm. cut JI. tum- ofi tht' 
•prin;. ... r 111-1all ;a :\u W/5-1 -pnng. 

• 
RCA V -100 

l'h,11111 ( ,,,,,t,·11.n1ti1m Cli1111y,• 
Capaciiur ( 17 ;ino-• the p1ckui• i~ 

.-hanir.,<1 fnon1 01;; le• 01 mi1!.. Stock '\o. 
-NS7 .. 

SILVERTONE MODELS 7004.-S...S.-7.-8.·9 

l'r1•tl11, lim1 Clzimges 
In tlu.-.. e n·t·ci\ tr 11HJcld" wiLh lht' a<l

di1m11 oi snlln: 11nmher "-!" to tht: fae 
f Hr) 1.Ju1l1firal1011 number, tl1e iollowm~ 
ch:mgc:. ha\ i: h,·cn made. 

Th<: >'IH:akcr 1s chaui.:ed from a 1><:rma-
11ent-ma!(Tld type to an elcrtro·ma1:111:1 
rypi:. 

Tiu: likedcr rc,1-.Lor in the plate circuit 
uf the power tulw, originall) R<lOO ohm' 
anrl identified a~ IU, i::. cbang<'cl to 12,000 
uhm- at1tl rc-nlcmincrl as 1?12 in '"JI 
pkmcntary 1liai.:r:1m. 

{C1111l11111.-d 011 page 35) 
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SERVICEMAN'S DIAR Y 

(Ct111li11111·d f r11111 f>11.1/1 WI 

\ charm111e: young "u111,t11 ~1.:µp,·d 
forw;ird .rnd "cllt ov,·r to I l rr\. 

"J hop1.; you won't mind ; i I . 1>:111 1-
ae:<- you:· 'he ... ;uJ S\\ .:ct I~. 

.. Oh tl(), .. hl j?'Tlllllc<l. .. \ 011 !:O rtl!bt 
; h'""I <11111 d1• anythmg yvu waul to ... 
··vu~ \\ell ... she -;aid, "I 1hi11k rll 

:.tart b;111tlag-i11!?' the hip." 
J t·rry ..,;1 I i1p in afan11. " \ill r ull,"' 

Ill' 1111111 lTCd, "this 1s :1 p11hhc place. 
Conldn'1 ) 1111 pick out "<>llh' 11tlwr po1r
t 11111 of lll\ auatnm' ?" 

":-\011~1.;;IH !" sh~ a1b\H·red. "You 
dnn't ha\ l :lily choice 111 •ll·t:idiug 
\\ hc n ) 1111 1;1·1 w1m11dl'tl, du ~ 1111 ;- 111 m 
are tht) l!'uing- to learn him !" l1antl
.,~1· ;1 hip 111111:::.s 1 ~how 1111111 ~ .. 

··But," hl "as gdtlll~ d, 'l'l r IL.:. 

··rn e:ot :1 bolt: in m\ ,.hurt-... 
':\11 m.tth r.'· ~he r:phld 1l<Chl\ d) . 

.. Tc \\Oil t -.hem throu!!h 1h1 h.1111la(!<-" 

I h;,d ;111111::.piratinn. \ii.r ,di. .ll'rr) 
"a' m~ 11<1rlncr. I n·achnl O\'\'I "111t 
111y :;hol a111l kicked """ 11 till 11n nn 
t11~l!'IL '"i tch, !->lmhi111! off tlH p .. 1. 

'Y'-'tcm. 
"~01111 rhinl! seems to ha' c f!'Une 

"r .. ng \\ 11h th, p.;1. "') ... tt:m... [ mid 
the girl. "l'l'rhap• ) 1111 ca11 pa .. uade 
one of the i.:-1rls in rhc amltC llC<' to take 
my pa r llll'r\. p lace. T'll th ul hi~ help 
l'' !{Cl llH syst1.'rn \\!lt'hlll(!' •ll!a111:· 

'"Yott (':tll ha,·c hun," ,.ht ~.ud 1lis
!(ll~t•·dh. ''lfo WQn' t l'\ l·t1 l\·t ntl ''rap 
a handa(!'c ·iroun<l hi-. JMlll' 1, !! , .. 

.. Hut you said Ill) h1p 1" Jar) pro· 
tt: ... lt:tl. 

··yl.,, 1>i cour~c. ·hl' ath\H' r,·cl. 
•·n11t v1111 didn't 1hink-" ;.hl ... rart'd a1 
him-:'111.\ 'WOl'tf !" 

INTERMITTENTS 

(( 1111 111111.-if fr 1111 /'•t!f• SJ 

111 duplicatl' the open.1lttt.K c•m.111 inns 
h) stcamini:- the room, or a co111pan
mc11t m which the set i,. placl'd, 11111il 
some apprnach lo thc,.l l·11111h1 i1111-; is 
11hta.in(;d. 

• \nothl r effect oi h1~h h11111i<l11, is 
m caus<; leakaitc m hi(!h-ro:'t'l~ncc 
circuit~. such as ave. "hen th<: m
:-11laL1on rv•i~ta.nCl' of thl· "ire used 
may drop to low levels. Tht~ has 
often cau,,.ecl trouble in comml'rcial ap
paratns:. The wire. unlike till n-isl•>r'. 
dut::- 110/ cmirch• rft!'am It,. hil!h m
:-nlat int! properties on el· mui-.,ture has 
pcnclntcd. am! must he rq1lacccl 

Thr C'ff«cl nf kmpt:ratur<' and hu
millit) chang-es on a rcsist;:rnce i11 an 
oprrat inir ci rcttll ma,• be obi;er\'ed hv 
us in~ :in declroni~ volt meter a·s 
·hown in Fiq. 5. The vollage a~ross 
the resistor 1s measured when the re-

CCJ\'t.r ts OJJlr.Hmg undc·r ambient 
tcmpcralurt: and hnmi<li!) condilion:,. 
Thu1, "hl'n suhj cclcd lo hmtudily or 
Ll.'lllpl.' ralltre change, auy change in 
n:~istancc i:. indica1c<l hy a ch:mgt in 
lhl \'ollagc drop acros~ the resistor. 
This c;urnor be apphecl "hen the 1uh1: 
1:. a pt 11111ch... l1t·cau!><. thl" tubt' re,,is
tanc, tl•w" nc>l rcm;1111 c1111;,,tant and 
tend~ to counteract an.\ changl' in rc
-.,i:;tanc<· of the plate load. L1nder :;11ch 
c1111dt111 111', :111 ohmml' ter or brulg-c 
ma_\ l>l• •·11111loyt:J. wi1h the rect:iv~r. 
nf cour•t'. 111n1wratin 

ENEMY ALIEN SETS 

(Cu11/i1111ed fl'olll /'II.QC 5) 

h;i-,1c nwthods <'mp loy<.~d ior rcccpnnn 
1111 more than nil<' hand. Ynur "" 11 
g1111d Jrnlgml'lll wi ll tel l you hm\ hc,.t 
m cn·al the ochers. 

\ \ h .. n it c11nw' lo mnlt.i-hanll n:
Cl:l \ <.r.., llllplo~ inJ! ~lflitr<tt<' 'l'l' oi c•1il..: 
ior l:tCh 

c1111r'l. j,. 

t ri11111w r' 
hn1:i1ka:,t 

band. thl prnccdurt'. ni 
~implt:. n·111m'l' of/ cni I,, and 
L''l:Ccpl th11R CllVl'nllt:' thl 
hand. and 1:1kt· tJic hand 

(Cm1tin11c d nn /'II!/• !.~) 

NEW UTAH AC FIELD EXCITED SPEAKERS 

SUBSTITUTE FOR 
PERMANENT MAGNET 

SPEAKER NOW AVAILABLE 
• A <erinus problem for the r.rdiu c1mJ. suuod 
equipment indu51~· ha..s again hcen ~oh•ed 
by Uroh «!111..nnccnng. ~cvcral month'li: a.go 
crjtlol lohnn..tl'c.3 occurred in the.: r.&\\ ma· 
terfah nccd~.J for the t:ahricuion nl pc:rma
ne111 m•i:ne1 speil..cn. The cundi1ion OL1dr 
it n.....ce<<ur to deYelop ~ lin~ of sp~.;1_ker:) co 
re11l.1c• cbo>e ia which maccru1Js """ co 
nJ111<1n•I delense "ere used. 

U1.1h sohl-d thl' problt!m! A complect! lin., 
of \C field F~cie<-d S1>cakco ii now J•Jil· 
..ibl t...-hu.mle.$.S in operation a.nd equi".ilent 
u1 11crfurmnncc to 1he famou. llhLh l'ermo· 
Dl·n•m•c line. A speaker has been de1otjtocd 
tor ever, public address and sound requfre
mcnl TI1e1 rcqui~ onh the adduion ul the 
.\( fidd .'uppl) shown 11 Mith I 10 •uh•lflUtl" 
for •m Pcrmu-Dnumic • pplicauon. fhe 
ne" Utah spe•kers h••c s1•ndird t.1~h 
wt ... uhcr·rcshtanc consuuction. 

If Your Jobber Can' t Supply You 
Write Us Direct 

In the t.bor.11or1es of Ille l u•h lbd10 Producu Lomp•o-. 
engineers are ronsr10ll} engaged in ne" de,elopmen~" 
..&.nd in inten'h~ re"ea..rt:b-"1'·0rLin,; d.l)' and ni,:-ht ro 
meet rht J.,m~nd; of the "'alion•I lnfcnsc Proimun •nd 
iu nt:t.t'S.).tr) tt:.nr-u.rion..s of !i:Ome m:ucriili. All rhe ex
perience. l..nowledge and skill or the Utah production 
smti nre rt.-qu1rcd to comply wnh 1he cver·in crcasiog: de· 
mnnd for U1 .. h Spc.1kcrs, Trnnsfocmcu. Vibrators. and 
IJtaJ•-C•n~r Po1rts. 

NEW UTAH AC FIELD EXCITATION 
SUPPLY PROVIDES HUMLESS 
OPERATION 
This AC Field Suppb is properly dcsii;ned 
for lnunte>> oper.uion of •n> or chc sric.1kco 
Ih1cd bdu". At l I' volts. 60 cycle Input, 
the JlU\>:irnum OUlJ)Ul is L 2 W'1lb Ul 10 5 
mills. l'hc •upply ma,- be moun1ed drr..:l!y 
in che >ll~oll..cr bo<llk. A separu1e <upply shoald be used 
for c.ich <rea.ktt The price doct noc include r«Ufier 
cube. bu1 indudc; b.tlhst .tnd plui:. 'lo curd ;_, furni~hed. 
1-SO Y6 GT rccufier cube i> r<'quir~..i '\Tew L'w.h AC 
Field Exc•ui1on SupplL U.:._A. Im price 54_- 5 Special 
Brackec P-90}0 lnr Mounting Field uppb un 12•:,pe;iker 
U.S.A. li,1 pr1<e He. · 

NEW UTAH AC FIELD EXCITED SPEAKERS 
STOCK COHl VC vc NORMAi PEAK U.S.A. 

NO. OIAM. IMP. DIAM . WATT. . ~ USTPRICE. 
8AC30 H" 6-8 Ohm l ' ' . ---rr 18 S9.50 ,. 

IOACl 2 10- 6-8 Ohm 1• <J 14 ~ 
l.2.\Cl2 12· C>-8 l11nm I 10 L5 ~ 
12.\ \.20 ll Ct·H Ubm 1• I;) 1* 10.00-
12AC40 12~ 6·8 unm I'.· l'6 12.50 
12Ac-s t z- 6·8 Ohm l ~· 21 '3'2 19.ZS 

USE STANDARD UTAH 
OUTPUT TRANSFORMERS 

moirn1re b"cau<e of che com plete imprei;
u11tioo of in1cdnycr in>ulo1i111o; paper b> 
U tah 's vacuum pressure merhods. 

Be >ure 10 insist uo UtQb producu. Looi.. 
ftir 1he Ucah 1rndemark. Ulllh Radio Prod
ucts <.ompan)'. 1136 Orleans Street. Chi· 
cajtO, Illinois. ua•dian Ollict: 560 Ki°" 
'1rct.'l. \\: _Toronto. In Ari:entina: GCOA 
lbdio Product.~ ('ompan) . SIU. Bueno• 
Airto> C:•ble Addre»: Uur.adro. Chicago. 

Ucab ·1 ron,formcrs :issurc ccliabilicy • nd 
salisfacmo· performance under all operut
ing coodiTions. The) avoid f'ailure due 10 

S,~ PEAKERS 
VIBRATORS • TRANSFORMER$ • UTAH·CARlER PARTS 
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RSA NEWS 
"Co-operation ia not sentiment. ii ls an 

econom:ic: necessilyl"-S.ei:nmetz 

The many friend~ of Don. Stov··r waJI 
learn with regret o f his resignation a .. 
Executive Secretary of the RS.-\. in order 
to take a po•ition "ith the Service and 
Installation Did-ion of the RCA ~1anu
facLUring Co., m Camden, N. J. 

Don's work for the pa."1 se\·en months 
as E.."ecutive Secretary 1!> unsurpassed and 
cannot be praised too highly. 

All RSA wishes him well and the very 
best of success in his m.•w job. 

The E.-xecut111: (ummittce appointed 
Alfred A Kilio11, pa-.t Secretary of the 
Chicago Chapter of RS.\, to succeed him, 
and hope~ that mcml.er<hip and Chapter« 
will show continued ,::cnerons C"o-operat1on 
with the new managemcllt 

* 
DUES ARE UPI 

The Kalional Due, were rai::.cd to :f2.00 
per year, by action oi the Ooard oi D1rCC:· 
tors, effective Februan 15. IQ.12. 

Thi::. mo\;e became ·imperative to cover 
increa•cd co;:i- and opcratmg expcn"c' 
The increase ~houltl make it po-sit.le to 
continue and even extent! the service< and 
benefits availal>le to RSA. member< 

* 
THINK NATIONALLY! 

Radio is na11onal in scope. Ii we as 
senncemen want national rcpre~entauon 

for tJ1e Sen ice lnrlustn· we mu;;t have a 
National Organizauon, ·and tbe stronger 
that organization, the more effective ou r 
' oice wi 11 be. 

Our local prohlcni- can, and ar.: well 
taken care oi throui;:h local organi1.a1ion•. 
Fort1matcl), the ~chip oI the RS\ rro
vidc; complt!Le tr<'l'dum oi action for eaC"h 
and C\'ery one 01 JI<, Chap1ers tor tbc 
handling of just <uch malle~. Howe11:r, 
C\ t'T1 here. the ad• ant age lie" with the local 
gro1111 which has affi.li:Hiort with a )Jat1on:il 
Organization such a« RS \, and c:in tht.'re
iore exert it~ influence much more effer
U\'tly than a local gronp \\ luch ha«n't thi< 
national preqige. 

It i" with thi~ thought in mind that \\l 

a-.k "ach and "'"ryom· in the SerY1ce In 
du•try to help buil1l tin' great National 
Organization into the efic:\·tive unit it 
should be. 

First thing to do 1" join RSA your,clL 
Second: Go out and get other sen icemen 
to join. Third Form a Chapter in your 
locality if it has ten or more servicemen. 
We ";n help )'OU all we can to ~et started 
and to put it across. 

RSA can show a heallhy growth this 
ye:ir,-it's in the cards. Bet it w on't 
happen if you :;ourself won'l do your 
part. Arouse yourself! Exert yourself I 
Act I ~othing great has e\ er been accom
pli-;hed without enthusiasm I 

DON'T MISS OUT-

If you haven't sent for vour copies of 
the RCA Victor Service Notes we told 
you about previously-over 225 pages or 
detailed service cata on 1938, 1939, and 
19-IO RCA \'ictor receivers-better slip the 
35c to cover mai!ing and l:andling co-.ts in 
an envelope am.I mail it pronto to RSA 
Kational Headquarter~. 414 Dick'!:l· Ave
nue. Chicago, IlUnoi<.. 

The supply oi not<:,. on some models 1s 
limi1ed, so n's Jirst come, first served. 

* WELCOME. FAIRMONT! 

lt'" indeed a plca-.11re I "> announce that 
the ,en·icemen of Fairmont, \\ e't Vir
ginia, ha\e completed aiiihation with Lhe 
f,: S \ and \\ ilJ be kn!>\\ TI 35 the ilononjza· 
hela Oiapter oi RS \ The official Char
ier is now in prepar:ttwn and will be J1rc
c;1·ntr1l <-hortl). 

Officers. arc: Pre~11lmt. R11.tsrl/ (, Vot
sn11 , \'-Pre-idcnt. }11/111 C Gilbi rt: Sccrc-
1ary-Trea.surer, lorl L R<>arli. 

(,cntlemen. 1{~;\ 1; proml oi you and 
1m·i1e< your aCll\ c raruc1pation in all its 
:i ff air-. 

* CHAPTER NEWS 

Monon9abela Chapter: 
The mcmh<'r<hilJ of our DC\\ Chaj't<·r 

•·xprc••ed thcm<.t'ln:- a' well plca"t'tl \\ith 
the ~cr\'ice nute>- ium1,hed bv RS.\ on the 
occasion of our fir-t 1942 m~etmg hdd in 
Fairmont. 

"Rrd" Rhoda ~a\'C a ~ood talk 011 r 1 
rircuih. «ea-:oncd h~ remark« and <J!IC"· 
tions from his fcllo\\ memher.;. '1r. 
Jolt11so11. of Fairmom. came Ll1rou((lt a~ 
u<ual witlt <omc excellent information m 
the cour-t of the fli,cu,,ion. 

In tJ1e ah•ence or Russell Dot.fo11 of 
r;raftou, \"ice-T'n·- clrnt John Grlfiut, of 
'.\lorgantO\\TI, r•n·,uled 

L. 11 flcn,yr.<, P11b/1(1/)' 

* Bin9hamlon Chapter: 
Elecuon <•f offircr~ for 1942 re .. ulled in 

the re-election of th1; l 'l41 oliirers in their 
same posrt.Jons. Thr best oi <111 ~ooll 
thing< from u<. t<• ~ ou in the new vt>ar 

\fay we haH ten <cts of the RC~ 
•en 1;e notes non Ja' been \\ nting to U~ 
ahont' 

Plca:-e ~.-nrl ll" ahout 30 application 
blank!' ior mrmbcr,h1p in RS . .\. 

£111'1 L. Pitt sits, S crrrtar)' 

* Lo Porte Chapter: 
Our Cha11ter n re.ting was hel<I in the 

Y~lC\ January 11, 19-12. and regular 
lou-.ine;:-; was lra1 -acte<I fir~t. Then the 
,,orrowful news of ~[ r. Don Sto\ er. 1-.xcc
Uli\ e Secretary. rc~1gmng, was rea<l to 
all members and aitcr prai,ing him on hio; 
excellent work we all wished him ,..ucccss 
wilh his new work. 

-\t this meeting \\c agreed to I.rive U. S. 
Defense Stamp~ as attendance prizes. 

Tiu;. to be in bank night form. \\ hcncvcr 
a member's name i,; drawn and that mem
ber is absent the prize i;: carried over to 
U1e next meeting and is doubled. This, we 
think. will create better attendance at all 
meetings. 

\\'e wish to thank the Xational head
quarters ior their effort m securrntr a door 
prize ior our futu re meetings. We have 
cooperated w11h the plan oi th" E'.\.ccuti\'e 
Secretary. 

The meeti11g clo~ed with a movie and 
ice cteam. which was donated. 

St1m/ry Kubit, Surelo r:>' 

* Wichita Chaplet: 
Due to tl1e illne<c; of Poul Jla.H11, l have 

been appointed acung secn.•tal') until our 
election "h1ch i~ cornmg ;:oon. 

.\s ~ou kno\\, \\C have had a rather 
quiet Chapter here and you hardly know 
Wichita exi<.ts. B11t irom now on you are 
going to lwar noio;cs from 1u;, antl our 
Chapter 1s buninir \\ith plallS. Other 
Chapter-. t!ct recognition bccau:;e they do 
thing.: that rfc,ern recognition. \\'ell, we 
are dow~ thing:. now. 

Here is our numher one plan. For the 
next iew month ... , we arc con<luctins.: a 
first cla.;;s 1ech111cal :.chool in radio c;crvic
ing, ba<cd on current le."ls. I \I ill give 
the first few lessons to get -; tarted, then 
call for ,·olunteer< to conunue and 10 

keep u1• intt-re.;t Belie\'e mt, if, going 
over with a bang 

Our pre•ent attendance is about twcnty
frve at a meeting. 

\Ve hope we receive proper credit for 
our ellorls to uphold the principle;; of the 
RSA "hicl1 mca1h "better relationship and 
better servicemen." 

Jfock L1re.-m, Arting Suretory 

* OJclahoma City Chapter: 
Our a••oriat1on h:i~ been hadnir to ,h1it 

their regular meeting Jirst one way and 
then the othl·r 111 ordtr to gd the men 
together, becat1•(; IT'OSt C\'eryone has been 
haying lo clo hi- own work lalel). Uncle 
Sam has all of our extra hdp. 

Our next mc.:tin!? ic scherluled for elec
t.ion oi officer'. l. G. Duri11g. our Di<.
tnct l{S \ man. has ju;r returned irom 
the ho~pi·al aft, r :i -!tort >'l<:gc of pneu
monia. 

\\'e arl' lookin~ forward to a lot of 
hard work, and :il~o hclpin!!'. in any way 
wt can in any 0£ our local def.-n~c work. 

H FJ. Clti:rry f'ruidmt 

* Dal%Viile Chapter: 
Excerpt:;, irom the ~rnccman's dirt, 

Damille'" dynamic, devifah, development 
for the i!OOd 0£ HS \: 

Editorial: Your time ha" come EYer 
since the organi1ation of RSA. both lo
cally and m1t1onally, you have heard ad
vice, dcmanlls, plea< and every ot11er kind 
of way oi communicating with you on 1hc 

(Co11tinrud 011 page 24) 
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ENEM Y ALIEN SETS 
(C'nnti1111cd f rom POlfl' 21) 

S\\ itch out with them. Rt•t1lig11, of 
cour~i.:. Do not leave the sw11ch 111 and 
seal it m some manner, hccaust it can 
be unsealed. 

AND BE ALERT 

R emember that there is a lways the 
possibthty that some enemy a lien in 
your locality may t ry tu pull a fasr one. 
Dealers, jobbers and Sl'I\ ictmen, an<l 
radio amateurs, to•>. ~hould be c;uspici
ous of any per~on who may be pre
sumed to bt an cnem~ a lien, \I ho at
tempts to purchase radw part<;, horrow 
test equipment, or :seek your service in 

any t1lignmcnl work o utside of tht· 
b roadcast ban<l. 

On the othrr hanJ. don't let Your 
imagination get the bt:tter of you: Be 
reasonably sure oi your su-.p1c1ons be
fore reporting a11) ca:-1. to thi. local 
police or the FBI. 

"INSTA·MATIC" CHANGER 
(Couti1111ed /rum pag,• JO) 

are playccl Be -nre that the pickup arm 
cord 1s hanl.!m!?' f rec and is not unrler 
pickup arm bracket and ann channel. 

VOTiatlon in Lowerin9 of Piclup Atm 

lt will be i-1bsencd U1at ii is the retrac
tion of th.; re~ct pm thro11~h the slot in 
the rocker plate, during t11l· rcwm stroke 
o( the cam, that causes the arm to mo\•e 
from 1t:. outward position and re~ct onto 
the record :'ce Fig. 6-A. h can be •cen 
that lost nwtion or "shake'' in the lateral 
mo\·CJncnt of the pickup arm mu-;1 he at a 
mmimum in or<lcr for the pickup lo\\ cring 
position to remain unchan~ed \\ ht'n rec
ords arc changed ;1utomaticalh. To de
termine thC' C:llh<! f Or all) \ ';I nation in 
the {IO•ition of thc pickup lowcri11(l' point, 
proceed as folio\'!' : 

.lion: the mai11 cam by the method illu,.
trated in Fig. 1 and allow the cam to re
rurn to th1: po;;;1tion «hown m Fig 4-D. 
The relatil't 110-.itions or the rlJCkcr pl;it1. 
aud rc-t:t plare. '' 11h 1hc re~ct pi11 e11-

CONE·POltiT
PIVOT 

SCREWS 
' 

(B) 

-PLAY8ACK 
ARM 

PICKUP 
LONER NG 

POINT 
AOJ. SCREW 

fi9. 6. A: Details o{ reset and rocket 
plate. B: Pickup pivot C112d Jowerin9 ad· 

jastme nls. 

gaged in the end of the :,lot in the rocker 
plate. Holtliog the cam in this pu<.iuon, 
take hold of U1e pickup arm and by lightly 
applying iorce in alternately opposite:: rli
rcction' (laterally) ob•en·e tire re•ulling 
effect ou the po~ition of the: re:.ct pin. See 
Fig. 6-.1. J [ the reset pin C"an hL moved 
cxcc,<i\CI) m making tl1i-. te,I, this give" 
indiration of a broken hin~e plak, which 
coudhion nccc•<1tates removal 11f the main 
cam with the re>-et plat.: a-,t'mhly a1-
tacl1ed. and replacement with a new one. 

Obst'rve that tlic: cone point p1nit ~('Tl'W~ 
al the heel of tht: pickup arm are prop
er!~ adJltsH·d •o LI rat oo lo•t rno1 ion in 
the lateral mm ement of the arm exi'' '· 
Sec I in . 6-8. C.. r11ttio11 Do nt•t make this 

adju~tmmt too li!!ht as abnormal fnct100 
m the 1,•rtil-al mo1cmcnt oi tic arm may 
re-.ulL 

l\01c that the screw prov1Jc<l for ad
JU•ting tile picku1> lowerin2' po>ition (Fig. 
6-B) is tkhtened :,ecurcl~. 

Dosb Pot 

The da•h pot (/· 111 1-rCJ. 1 l. which is an 
air r hamber with an internal •pring re
turn pi-tun and an air reh:a~e. ,erves to 
govern the ;peed at which the main cam 
or chani:i;ing procci's operate~. \ t the start 
of the -.olcnoid sttoke. rhe contacts on the 
lock-in ,\\'Itch. which 1-. connt:cte<l in 
parallel \I irh the tn1) '"itch. are clo-.:d, 

(Co11f11111cd <'II /'lltll' 25) 
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THE SERVICING OF 

11AUTOmATIE RECORD 
EHADliERS & REEORDERS11 

NEW RIDER ' BOOK 

Just Out! 

flue u a llt.'M ~na•n'f' ot µrnlih f•ir th .. 
H:n ice11111n "'ho A.nows 1bj, nt'w l1t11inr•• 

Cull~c raJioJ ... ith which "UU arc fam•· 
laar. \ul o'"auc 1bf"ord Lhau•cu Htd Rit~ 
cordf'r• .,,. mad,. up or f'lrf'triul and fl•,... 
(h1oiu1 tompc:u:auih 1ha1 Vf' Of'"' to ,-nu. 
Thfl ~pf"T•11on• of om t...o ~:ii• I •• rrar•. and 
1lte •lud' oC motion or"' jmt a fr• of the 
f'lf'mcnll that art- difft-rrn1 from 1ho•r 'fJU 

au u.ttd •• dPalina -,i1h. Tb1• Kid•r Dool.. 
1110 ... i ~ou 110• 10 •tud) lhf' (uuctivnin.fC, lllH~ 
C.yCIClt O( t)jlf>Ullnn) of 07t) ff'tftrJ rhDn~irr, 
h aou Into U llllt.11 mutou a_ud 11t,,ir Cliff'!. 
h ,.,,pl•tnl the di.tTe.rfml 1, pe1 of 1t1n11abl~ 
dn•f'l. •ariou.1 IJ.nd• of apttd rh.-.n~ing 
ttH:cl1111hru1 an..d. b! ni.eaGl or ad wa.I llhato-. 
•"•phc. hrf!A~t down - ~•rr hf Hep - thf' 
~t::~:~;n of a .n:npl"' drep•l,.pe U<o.rd 

Tb"' bo•k at..o u.plahu ho'°' Hecordf'rt 
(Wl("t1on and the.tr diff'unal ch•ra<ltri.tt1n. 

•• \1.1tornl4llC Record 01a.rw::t:u I Record· 
.,.·· <.Ctrrlr• mao.ura.r=turrr!• !.t-r\riC., d1ta oia 
t:n-14'°t1oll) e•f'ry .\u1oma1ic Rtcord Ch1ng~-r 
autJ Urc:nrdtir on the mukf't t od1y. h &1 
iudotd a "J crou-indued Ht ¥OU can 1el1 
~ho 1111dt: the rrcord chanir~r nn an7 td 
aud , .. r.,r to tllt1 pagct ou ~lot.b th• Jal• 
C-olh bl'I (nnnd. 

Bc(Ord Chan«4'-rt and Rtt"orJtrt •pen a 
OI''-' marlrt - rirrin tf'rrhtn f or ra.lr .. 
prnfit• Som e lfrrtu thop h a

0

4'inc t• L~nf"-
61 h"' ,,.,,,. it u youra--and b; •ur• <rf'D C'•n 
h...odlr tf1r W'Orl pro6tahh- bti o.ar.., •nu 

bavr at -.ow 6nt:f'r lipJ •• ,\lJ10~1 .\TIC 
RI ( 01111 t;ll.\ ,(;~·ns t lll:COllllER>-." 

744 pases C8 ll.i x 11 ") $6.00 
ORDER THIS NEW RIDER BOOK TODAY .................. 
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RSA NEWS 

fC1111ti11ued from puge 22) 

,uhj.;cl of prict: and high ,tarnhml-. Xo~ 
<iS ne,·cr beiorc we nceu to thLnk o f our
~c-lve~ and onr future. r;, ,.,) joh "L put 
out :-ho ulcl ht: the hest Wt" an.: c·apahlc ot 
and the raclw!' comin!! out •>i our •hop;: 
,honltl perform a, near likt> n<'w a~ i:, 1111-
manly possible. But for thi:; •crv1cc we 
-..hould recci1c a fajr r i: turn arnl J,y a fai r 
return l mean one in kf:'t'ping wilh the;,<' 
present limes and with tlir qualny oi wo rk 
we ;ire p1rtting out lo our CLL"t •mer• 

There ha,n"t been a "dirt"' ior .om1: 
11mc clue to prc:,-iou!' commnme11 t~ Isome 
wnnl, eh' 1 hut for l ho~<' who mi•;c<I 
thi.: Xma, par1) I think 1hat thty mi.ssc<I 
a mce llmL due Lo Lltt> dTon, o i Jfr. umi 
llrs. ll"l•l<lr ancl Lht." m lwr, cc • 11peraLin).(. 
Of cour,c it was a httlC' tame for one of 
lhl g uc<t;:, but the rc~l sccmcil to cuj il) 

them,elvC;,. The :\J.C. wa-.. te rri ble but 
the crowd was polite and ma.tic him <-·nj oy 
h im•ei£ fo r which I thank ycm all. W o uldn't 
it ltavt> been a\\ ful 111 h;i\, heen run o ut 
with fre::;h vege1able!' 111 1111' middl1• of Lht' 
winier? 

Dam·ille ha, a 111;"\\ 1311\\ ling team The 
uld team is still iu Ll1l Jidd '' ith lln<" 
Jlcl\i1111cy l1ack i11 'ha pc after hi> acc:i
Jem to h i:; "bowlinp: thnm h." bnt this n.:w 
learn is an aclclitmn to tht lt':tguc an1l they 
make I hei r dt:hut thi:- Wt."dnt»day night 

From tire ··.:i .. r-.;icc111a11°.~ D rrt" 

* Pitlsburqb Chapter: 

Pittsbur gh Chapter held n; January ~th 
mcetin~ in lhe corp11r;i tim1 ruom 1ii the 
Commomn'alth Trn~I l-... ~'ctmud .-J~·i11.<. 
1he RS.\ :nto rnPy. g:H e inll d1,1atl, re· 
garding Ute rcg i•ara1io11 c>i alwu ~h\lrl 

wa1 t: radio~. 
\\ e are ha1·ing special tag:. pntllc<l w1L11 

an affida1·il on :-amt: >-howing wl10 omh 
the:: rad in. thei r a1ldrt:~,.. the :-.:n·iceman's 
name, atldre.;s anti phom. _\ml a1 the 
11<.Uom of the tai; i> l11t uotice, .. D11 1101 
tamper witlt t111:l radio Shoulrl you neeil 
•Ln ice, 11011fy the >en iceman '')\Cl •q,,'lll'<I 
lhL swom i;tatemeni." 

The mat ter of whole,;a lc ;ell mg oi radio 
•<:I" and part< by wlmh:,ale h1111•1:• al 
whol~-:al e prict:s lo reta il cu,lnmer,; hh 
been 1aken 11p wi th Senator Guffy. ~l r. 
Guffy look U1i' matter up I\ ith ).I r. Leon 
Hc11dc r,.,011 of the 01' \and ).Ir. Hender
son promi5cd an 1n\·1:,1ig-.iliur1. Funhcr, 
1hc matter wa-< 1akcn 1111 al th.: XRPD-\ 
mcetinir at Canion. Ohin. on Jan. l81h. l i 
radio r ecei,·ers a111I parts \\ere sold 
lhrough amltorizc:cl dealers aml 'CTI icc
mt!Tl only. the wur~t cur~e oi t.11<.: indu,,try 
coultl be wiped out oH·rnighl. Ne.ii\. when 
part;. an<l radio~ an· al a pn·mium. il 
should be con~ i dt'rl'll a '''hit oi malenal 
for a wholesaler h • thus <l1<cnminatc 
again:-! hi,. legit..imaJe trade ch:mncb . 

The mat lcr of liccnsin!!'. rarlio sen·icc
mi:n on a nalit)nal -calc ha- ht<t:n taken up 
with the FC( hut th c:r~ i,, nothin~ ddinilc! 
to report as yet. 

R. (; D c:mrry 

* Cbicaqo Cbapler: 

Smee war was declared Lht: ~1roblcm 111 

Chica&u has been not wher~ to fiml <en· icc• 
joh:-, lint rather wht:rc 1<1 find Ll1e time to 
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fix 'em. We like it t hat way, however, 
anti 1hough it took a war to m;1ke pcoµ lc 
con<cious of their radios, yet we feel sure 
that a good steatly incn:a:::e in repair bu~i
ue.;s L• with us for the <lu ra11on. 

\Ne had a fo reta~> tc oi what mav he ex
pected from the radio serviceman· in han-
1.llinl{ the ra lher con f11,eil problem of 
enemy a lien .;h~) r1 wa\ e radio,,. The RSA 
can and will lencl an ;1cti,·e band 10 the 
:;;overnmeut. W e feel that the RS~ 'houlcl 
ht• recognized aucl u,.-cl a,: a <liStributing 
center oi miormation ior all suc:h prob
lt:rrb and we nrge Llie re.«t o f you Iellow<. 
in other C hap1er> to lc11d an actl\ e hancl 
in gaining such re1·ogniuun. ll o;houltl not 
he nece,~ary for the Co\ e rnment to go Lo 
extra expense, lmt raihcr we should co
operate with tliem 

Our la,,t meeting al 1ho: 5tc\L1b Hotel 
on Jan. 21st '':as well a1Lt:11ded. J\ scn·ice 
dini<: ke11l 1hc hoy~ intcrc~tecl umil the 
mc<:ting got llllcler way-a hint for late 
comers. \,\/o: cltscu•~t."cl thl' kgal n:quire
menu: oi Lill.' _ \ljen n'l!i,lratimL .\l~o Jfr. 
1?11ss1•// hmicsrm. oi lhl' firm Walker 
Jimtc~on , lnl"., gave u~ hi< dew• on Lhe 
pro~pt'cl' nf till" futurl· a~ •onccm.;; the 
parls situation. Russ brought om some 
point' "hich ma1lc lhl hoy, -it back on 
1h ... ir hannchc!> and 1hink. H e made it 
d1·ar 1ba1 the radio ~en·i!"eman \\ho 5tamh 
It~· hi< gtm< ancl plait-. fur t la• future -.t'n-

,ibl} will ('rnlial1I) sec 19.{2 go o u record 
as his hanner year. 

1-111 ~11/t! L 1umi11glram wltl cii the change" 
ia tbl· ). ational o ffice oI HS-\ made ncc
e~sar) by the rcsignauon o f 1Jo11 Slon·r, 
1mr h ighl) dlicicnt )iatio nal e..xecutivc <t:>c
re1ary \\'.: all wl,,h Don the be~L of luck 
111 h15 ne,,· \'Cn lure, and knrJ\\. tha l he 1.lt:
-.en·e;: the nnlirnitt:<l thank3 uf the entin 
l{SA £.,r hb pcr:-onal ~acrifict: and efforts 
ior the, .f!c"'tl oi the orgauizaLi•Jll. 

• JI /,; ilit111. \\ hc1 voluntce red w lakt' O\ ~r 
the JPh with tfw a•si,.tance oi 1he enlin 
l~S \ . I" aln·acly receiving acli ' c, ;;uppon 
from th1: act..i\ C' \\Orkcrs in tbe Chicago 
chapccr. \\ e know thar the ornauizauou 
a< a \\hole I\ ill rall \' Lo U1c cau•c and the 
incn:a-.: in nal ional . due:. ;,hou Id make rhc 
nr!!<l1112at1011 ~t"l i- •11pport1ng, t:\'tn tho ugh 
it cnrnil ' pc,. -1)11al -.ac rificc on the 11arl o i 
\l and other, 

.\ n c·lcc·tt11n ui Lhapter officer' wa~ hut! 
anrl th;: iollm,;ng men were l'lectecl l • 
earn- on in 1942: Loicrv E. Eosln•. Pre~1· 
clen1 · I re-llt>clc.'cl •Her prote;;L fo r- a Lhircl 
tPrm): h'oli.·r/ Li Clarke, Vice l'resirlcnt: 
l?on,·ri L .\ tor«.1•, ::,ecrctary; 1-J e/111111//1 
lu•rk.·l. Tn:a-.nrcr. 

Tl1L l l1icap;o C hapter plan,. a lot 11 F ;.c
t11 i1y ior the com ing year and hopes rhat 
more of il' rnt:m ben st•e Iii 111 lend an 
;icrh·i: hanrl in 1hi: work 11 i 1hc organiza-

/ .11·;. ry E. liuslr).'. /'11blicity 

RSD RADIO QUIZ 
S(). )<\ll

0

Tl: 11 radi11 ,·xpl.'TI ! \\'di, li:t·,, 
.;t•c if \\ l can :,:t ump you. Tht• win· 

ncr ~ers rm encycloped ia, h11r lu \\'ill 
h;n~ llil' :.a1i:; iactiu11 of knnwin~ 1lrn1 
he 1s J!O<>d. \ s a malltr •ii fact. y1m·r,· 
good 1 f you gc1 <l .scur c nf bO or /0 : 
cnunling: Ill pnim~ f• tr ,·ach 11i tho: l(t 

q111.: ~ti'111s. Ti you·n · ll!ll carcinl, a 
couple- 11f thl"m will t ri p you up. :-; .,. 
11·t:'r, off! 

1. \·\ ho 1:; knn'' JJ as ··T h e: Father ni 
Radie•"': <ind w h ;,r 111aJ!°azin1· rt·cc·ntly 
ra11 a .;cric:s of artich'" ha:;,·d nn hif 
life? 1 ! ;in ~ ours<•I i .:; p01111s io r rach 
C!IITl'C t '1 1 \~ \\ er). 

J. 1 f you hav, 110 r l'luctanCl' in an
swt·nnl[ this qncsllor1. rh cn what dues 
h m·c? 

J. I i an :;E- 1-1211 1!'u·1 a tuht. lhl"ll 

\\hat 1 ~ it r 
./. \\ill a 1kgt·111.•rali\'l' cirwi l n~ctl

late? 
5. Thi ilil'l l'dric 111 ;1 11 llil cnn<lln:>l."r 

i~ oil: in a 1rn1ier C•lll lkll~L·r it i ~ pape r . 
\\hat 1s 1hc <l1c l cct ric 11 1 art elect roly r 1c 
cnndcn::;l'r ? 

o. Ii /3 1s to 7ti. t hu1 ~.:; is t 11 8.R lh u 
what are they? 

r. Y lltl.\' C t15Cd ·htatic c rystal picl-.-
11p~ aud mikes 111 your work. \\/ell 
what is t he m c:aning- uf the wor d 
"'as1alic"? 

~. If a.m. i~ to p.m., thl"ll i.m. is tn 
. wha1? 

"· \\hat t~11e ni LUlx ts a c1All /: 
7(1 \\'lrnt j,, a siclt' swipt.:r r 

f. I ns;,·,·rs h.-!071') 

·,.~llH., 1? I"" : .\;i>j lJ'll!..1.() 
- ·'1"'1 JP "!J1l!J ~u!J:rn-;:irqnop v ·01 

-.1q111 .t:lA!lP ;ipc•!Jl-pmp 'v ·0 
·1.i11!41 ;:iw1:s :1111 

\n1~1p1u•l ;'IJt? 11n11u1nprnu \::iu;mbaJJ 
i ·111: -:i.;1~t1rt ) Lio! rn1npou1 ;iptl1!LdLU-e 111 
"! m >111:1npom .\::in;inb::i.i I s-c no! rn1npom 
''l'tlcl <'1 '1 '" '!1}!jltpow 'Plll!tdwy ·1; 

·11111!1 
·•1•11nb;1 J1Ulll;"l11 ttt .au!,) \! : ::>l!l!lS\ · '!. 

·,.so'.\~i;!'t puv. ;i·'"l .. 
..;:u1~1Lu RS : :it.I \1 ;iq111 l! s1 £8 : ::icL\1 ;iq111 
I ,.., Q~ : 

00
\-p.lll;faJ J>;'lq .. $11 P."IW f! 0 1:/ 

·:ipoUI! J JS U:'lpu n::i 

141 JO J:JU).l llS J L(I UO llll~ Jj.>! XO ·r 
lJ!ll" :'1$1! tt• I '~JP.( >! J JJL(I JI 'S;'!,l,. "t 

·.au!.1;i:iu!liu3 W•!'"'1S 

.w nn.>.mg ;-itp .ti>f p;:>sn Ut>!lT!!1\;\J1jfll.: 

·'I.JI ~I!.\\ •. :'.°fS., .11.J..L "Jl!,\\ l~P.J ,) t[l ;Ill! 
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0 1NSTA·MATIC" CHANGER 
(Co11li11 11.·tl from f'11g1 23) 

T l,lf QELllY 
FUSE 

MASTER 
SWITCH 

~-c.<"'-"--~o 

OrSCRlMlNCITOR 
SWITCH 

REJECT 
SWITCH 

TRIP 1 
SWlTCH 

LOCK-IN SWITCH 

Fiq. 7. Schematic of chanqer unir. 

main taining energy in the ~ole1101d. The 
dra" spring then fu11ctio11>- to pull the 
main cam assembly forward agamst the 
•nuhbing action o f t11c da"lt pot. -\ t the 
l'.lltl oi the st roke, when th.: lock- in <witch 
points are opened. energy is relea>c•d from 
tl1e solenoid an<l the interna l :<tirin~ of the 
dash pot return5 the main ram a,,cml>ly 
Le ti• original poi;i 1ion. 

It can rcadi ly bi: seen i rom Lhc abO\ e 
that iI the da"'h 1>ot thrt)U~h some manner 
has lost it:> snubhing act.ion. th.: changing 
t•n•cc,;> oi the unit ''ill hi" 'cry erratic 
and in most ("a-cs damag.: \1·ill ri:;ult 
through Lhe fast actio11. ./.\ l way~ replart.' 
a tlt:f«l i\ e da.•h pol and m-...,..,. attempt to 
r. ·f'r1ir 11r oil lire pl!t1111rr. Thi< plunger 
j, treaLCd by a special proce:;s ancl iurther 
oi lirt!! ''ill el'cntually min Lhl leather. 

Buzzinq or Weak Solenoids 

I ncorrcct spacing of the lock-111 ,.witt·h 
'' ill oftt:n times cause 1hc ;:ole.noid w buzz 
o r chatkr during the change period H 
1he con1ac:ts are set so that they are j ust 
1t111ching cm Uw o;olcnoi<l o;troke, duration 
will rnu't- them to o pen a nd c:l"-..e. rc!-uh-

O~F:CZ,NH~ITCti O~SCIU•ONATOR 
rR!~s,:!TC.li ...., WIRE .. ftf!!J:ftiOR\ ~~':;!i 

~-Ji_ ir;\ui 
tw~· ~J ~ '""' SWITCH 

• • .. ,<tltlt 

' ,,..O,.oa 

----. --
cu• eoX ., .... 
ri9. 8. Pir:ture diagram of unit 

in~ 111 the •olcnoHI being t'•llrg1;r.cd ancl 
cl~-i:ni:rgizi:cl at a very rapid rati: lf tltt" 

lock- in swi tch contacb arc corrl."clly St:I 
anti huzzing ~Lill i.:onLinue~. it i' U'llally 
found to be in Jhe laminat..i111c. uf the 
solenoid and the 0111) cure is rc·placemcm 
of Ull complete ~olcnoicl, including the 
core. The !>olcnoid pl u~ the core arc 
matched al the iactory anti the t'omple1c 
a>'seml•lr shoul<.l be ins talled. 

TI1e ~ol enoitl on th..: lno;la-:\ lali1· changer 
k de;;igned to operatc ~ti,iac·tnri l ) on li11c 

vo l t.ages o[ 105 \•olb o r ;1bove. Lower 
l ine ,·o!tagcs will cause lhe mechamsm 
to citl1er chauer <>r buzz and in H•me case!' 
will 11m operate. If the:: line 1 til lage i~ 
a bol'e 105 \·o il< and 1he merhamsm 
ch;u1ges \t'ry -.lowly o r th" ,uJenoid 
plunger is drawn only part w:iy in. this i,. 
;u1 indication o[ a wc.ak 'olenoitl and the· 
t•n l) ' o lution is tu install a ne1\ as:-em
bly This naturall)- is asswninir that all 
l'lth(·1· a•lj ll'<trncnt•, <uch a s the cta~h P"t, 
r~"d pl;tlt" and n>ek<!r arm. arc correet 

Wiring Diaqrams 

.\ schematic diag ram nf the c.lianger 
11 iring i'\ i;ltown in Fig i A similar, pic
torial <lia.irram, gidng the location of the 
<ol ... nohl and lhe <witche•. i< $how11 in 
rig. s 

SER VICE PORTFOLIO 
(Co11/i11 11cd frn111 pag,· 11) 

vti ltage as de,•eli1pc<l across a rc'
0

t:.t1,r 
or the pr imary of an outµut trans
iormcr, or the \"Ol tag:c aero:;:, thi: n1icc

C<>i l 1\'11tdi11g oi an 'H1lp111 tra 11!'
formcr. Const·quemly. va r iat11ms i11 
frequency n :spnuse aml load impc<lanCL" 
appear as compnmmts of the fecdliack 
Yoltagc. and a r c ther efore corrected. 
In this form of <lcgcnera1ion, t he fi:cd
hack \'Oltage has the effect of lo1,•~·ri11y 
the:: appa re.tlt p la te resistance 11f th1: 
t11 l1c1 so that in lhe case of a llc11 todL 
11r beam-power tuhe, the advama~c;; 11i 
;i triode are approach.:d without lo:.in;?° 

(Cr111fi1111cd 1m f'<.J!/•' 2.~) 

PROFESSOR SQUEEGEE 
SMASHES THE ATOM 

After walking to his de.•k. 
Professor Oswald Z. Squeegee, 
PDQ., COD, cucfolly wound 
his watch, dropped It into the 
cuspidor and tucked his chew 
into his vesr pocket. Then he 
faced the eager, uprumcd faces 
of his class. 

"lis ten lO me, you intolerable 
numbskulls;· he shouted. "To
day we· re going co study the 
Atom. What's; more. we"re going 

to smash the Atom rii;ht here in 
this room. S'he.lp me!" 

The Professor paused, reached 
for a coughdrop. got an cra>cr 
by mistake and chewed it vigorou.<ly. Then he 
cleared bis throat and continued: 

.. Tbc Atom, as you ought to know bur probably 
don"t. is tbe unit of all matt~r. It is the alpha of 
C"'emhiog- the s.mallcst. theoretically indi•·isible 
POrrion into whkh an~1hing can be dj,,ided and 
still maintain its identiiy. ln that respect, it is a 
i;ood bit like the salaries mo>t of you will earn 
when i•ou graduate-if you ever do. 

"Elow to smash the Atom bas Jong puzzled 
scientists, including myself. Bowei.er. we won"t 
go inco that roday. Jns1ead, we'll deal with an 
entirely different type of Atom- che Spragui. Arom 
Dry Elcctrolytir: Condenser, apprnpriacely named 
for its smali she and great durability. This, how· 
ever, is a cype o[ Amm th•~ can be smushed. 
What"s more l "m gonna smush it! .. 

After u:n minutes Se"Jtth, the Profc<sor finally 
found an 8 mfd. 450 volt Sprni;ue Atom in his 
cigar 01Se- also a similar midge1 dry electrolytic 
oi =other make. These he connected into a 
wcitd eleetticnl circuir on his dc<k. Then he s lowly 
1urned on the juice. 

..Now.'' he glo:lted, " both 
condensers are rated at ~5 O volt> 
and tltttt°s exru:tly what they're 
ge1ting. As you see, nothing 
happens. '"7 c'U step the »olwi;e 
up to 500. t\o..., up to 525. Noce 
that the other condciuer is be
ginning U> $izzle. a lthough the 
Atom is stlU in good shape. 
Here we i;o to 5~0 volrs-now 
to 5 7 5- oo ... · ro--goodness me!"" 

There came ad explosion nor 
unlike th;u of" gian t firecracker 
and tbc hcJds of the claJOs sud
denly disappeared benc•th rndr 
desks. 

"You're a ll wroni::.'" •houi.:d the ::>rofe«or glee
fully after ordci: hnd been rest0red. ""You d:ioui;bt 
T smashed 1he Atom-hut J dldn°1. Ir w-J.S the other 
condenser that hlew up-not che Atom.'" 

Sure enough. the Atom o n the desk ... ,,.. still 
connected-now h issing a bit under the s=in o( 
over 600 volts but functioning perfectb·. 

.. The Atom.'" continued the profes50r. ..is 
especi:ufr protected against blow-oucs-against 
moinuce, heat and whatnm. The wa)' to smash the 
Atom is nor merely a mauc.r o f overloadini; ic. The 
w ay co smash the Atom is chis.·· 

The professor grasped an 3re hung o•er a sii;n 
" U.•e only in c:uoe of fire." Swinging this ... ·ith the 

skill of a woodchopper and 5ho uting wildly ill 
the while he brought rbc blunt end do .. ·n on the 
Atom-:ig:lln and again and again. 

'There!"" be screeched. gleefully looking ac tbc 

sharu:red r emains . .. We"•e d o ne it. 'X'c">e sue· 
cecded where others have failed. That. gentlemen, 
is bow !o smash the Aro m. Class d i.!m.issed.'' 

A TYPE FOR EVERY DRY ELECTROLYTIC REPLACEMENT NEED 

SPRAGUE PRODUCTS CO. 
North Adams, Mass. 

GOOD CONDENSERS - EX PERTLY ENGINEERED - COMPETENTLY PRODUCED 
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NEW PRODUCTS 
CLAROSTAT 

Befilstor Power Cords-:\ range oi pow~ 
cords for cenam ac-dc radio set repair, 
as well as several universal types serving a 
,~i£1e variety of sets. These cords have 

J 
three conductors enclosed in heaV) Lraided 
r.overiug, with a tie cord at the chassis end 
and a molded rubber plug at lhe other. 
The three conductors furnish tlte neces
sary plate voltages For rectifier tube and 
the reduced voltages for the tube fila
ments. By Clarostat ~tig. Co., 285 N. 
6th St., Brooklyn, X. Y. 

• 
RADIO CITY 

EJeclronic Multitester· - An e1ectronica1Jy 
operated. high sensitivity, muJtt-purpose 
meter instrument known as lhe RCI' 
"Electronic i\fol ti tester." Model 662. 

Pro\·ides a totaJ OL •Z'/ measurement 
range_• to take care o[ 'oltages, both a.c. 
and d.c., u11 10 6.000 voh:.; resi:.tance to 
1,000 m<.'gohms: capacities to 2000 micro
farad•. The low rauge;: ior eacl1 oi these 
types o( mca:.urement are ,,uch that val
ues as low as O.l volt, d.c.. 1.0 \'Olt a.c 

0.2 ohms and 30 micro-micro.farads 
(0.000,03 microfarads) can be read di
recily from tlte meter •cale withoui inter
polation or e:.timating fractional ~caJc di
visions. _ \11y one oi the 27 ranges is 
scledcd by means of two rotary •witches, 
one of which i.elect~ tht: type of mea.sure
ment rlesired, the oLher the numerical 
range.. 

The indicating in~trument which is set 
into the face oi the all-met.al cab111er, ts 
a 41~ inch «quarc Lype D'Arso1wal micro
ammeler guaranteed accurate within 2% 

of fuU scale. lt;, direct-reading scales are 
laid out on a l ()().degree arc. J:'rotection 
is provided which avoids the pvssi!Jility 
of bum-out or other damage LO this ia
•trwnent U1rough improper range selec
tion or attempting mea~urement of live 
resisrors, etc. 

!LS vacuum-tube ru1d power supply cir
cuits are built-in and operating power is 
drawn from any !Oj- 130 Yoll line. AJiplidi 
''oltagcs are beJ<l constaut by mr.ans oi a 
built-in electronic voltage regulator, clim
nating the possibility of error resulting 
from 'oariations in the a.c. supply voltage. 

Loading oi circuits under measurement 
is made neglij!itble by input resistance of 
160 megohm!' for the higher ranges and 
16 megohms for the lower ranges. T nput 
capaciLy is SO micro-microfarad!'. Test 
lead.~ and all parts employed in the high
voltage circuits arc in~ulated for 15,000 
volts. Test leads provided, four in mun
lier, include two standard high-voltage 
leads. one shielded lead wiLh an exten
sion adapter for use in measure.ments in 
critical vacuum tube drcu1ts, etc., and a 
shcirt lead ior certain ~pt'Cial uses. 

The entire instrument is self-contained 
in a metal cabinet 9!4 " \\ ide, 9¥<\" deep 
and 7Y~" in overall height. The sloping 
control panel contributes maximum visi
bility and operating convenience. By 
Radio Citv P roducts Cu., 88 Park Place, 
:\ew York, i\. Y. 

* 
WABASH 

Blackout Bulb-Dcsigne<l for b J a c k o u r 
lighting in air raids, the nc·w Wabash 
Blackout bulb provides downlighting in 
a soft beam of blue light that is 
safe for indoor vi.sil1ility during ihlack
outs. The bulb i:. lined inside "ith a 
pure silver reflect.Or lming that hides all 
fiJament glare and projects the light Jown
ward. Li~ht leaks are prevented by a 
l•lack silicate coa1in~ lhat covers the 
lmllt up lo lhe t..'t reine lighting end whicll 
is a deep blue:. Consmnes 2j watts. By 
Wabash Appliance Corp .. Brooklyn, X Y. 

* 
GENERAL CEMENT 

Hammer Finish Kit- (omplctc kit ior pro
viding a "hammer lini~h" to radio tquip-

nicnt and other parts. Easy to apply. By 
the GcncraJ Ce·menl !\Hg. Co., 919 Taylor 
.\ve., Rockford, Jll. 

OF THE MONTH. 

MECK 

JO. ~ 70-Watt Ampliiiers-A ]~watt am
plifier, for use in call systems, small res
taurants, etc. Has mike and phono input 

channels, dual-action tone control, 4- and 
&-ohm outputs for single or dual speakers. 
Provides field supply for dynamic speak
ers. 

Mo<lel B-70C has 70-watt output, -I 
independentJv controlled mike channels and 
one phOllO 

0

channel. unit embodies lWO 

separate po" er 1 ransformers and recti
fiers to iJtSure good regulation. Output 
impedances of 2, 4, 8, 166, 250, and 500 
ohms are pro\-ldecL By John Meck In
du~tries, 1313 W. Randolph St., Chicago. 

• 
ALLIED 

Bcmfam P. A.-The 20-watt "Banlam" 
Sound Sy~lem is housed. in ~ c.x.ccp
tionally compact case fimshed 111 brown 
air-lug_~a~e clo~~· and m~sur~g only 24" 
x 10~ x 10§4 . The weight ts 40 lbs. 

The complete "Bantam" includes a 
Knight 20-wall amplifier with t'l!bes ~d 
builL-i.n phonr>. a Shure xtal mike with 
25-H cable and desk stand, two 10" 
elliptical speakers with 25-ft cables and 
plugs a ttached. E.R.P.I.-licensed and 
fullv fused for operation from 110-120 
v .. 60 cvcle;. 

The °ilmplifier with phono top has 4 
and 8 ohms output impedances and sup
plies field excitation for two 2500-ohm 
speakers. Ha.s one high-gain mike channel 
with individual control and two phono 

(Co11/i111ml 011 page 34) 
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The l'ulure l.ooks Very Brighi 
You nu.,.., h,.-. e less C(,mnetid t'n th.nn rn~r- bdnu. Thm11and.1 

flf p.ui-rirne r:idic- servk•m•n ha\·f' hern drufteJ ,,r h3\(: gont back w 
tht':ir tt_gular jobs . Ymir itu.'\.lllle will incrta.,qo., l"h.-.re Urt' m,,,..,. olJ 
tf!ts to .setvic(' bf'tillln t h(")' "-1re ..:eu i-ng harder uS<l...:~ anJ but fc-w 
new n n u are he:n \! prtlJun~J. SpeeJiu. umre e:lli'----1.:nc str:\.-iCut~ 1.s tl1r
Ordtr of thr Da\ .. _ · ·Tiuu:~ \V:tsrtd luta1u Profits loec' ' 

T11• •diwr• ,.( RADIO SERVIC.::1:-IJl:l\ll:R will rmblosh, 
during the coming monrlu, hundrf"ds oi p.,ges or import•mL. e,rlushe 
omd ti1rwl) Jata l o htlp )'CJll MWJ: tim.-~ t:nMrJ.!)- aucl u1Hlt:r:ialit ~~' dun 
you. \'om ~1tJtu111t:ri auJ l"lU-r Cuuuln will beuetit. Uuriuc. rht emer

J:f:OQ Knowledgt will bt i.mpot'l.ttlll bP.<riust \ 'Oll 1 1l h::a\'t hl ~oh~ r~'\m

pl~ p:robll':m.it li!Jw uld n(l ~\.act-Juplir:ttQ bt> tt\•ail.ble.. Yb---e" tt' r..J.i.._, 
M-n.1 iC't't1t.1U wiJJ ~btaiu tuu\".h uubl~ Jatit from our te~uhtr ff';arurr

JJl!:fl•trtment,,._"'The Technic:tl &rvict- P<-rt(C'fin'"-0 Grcuit Cnurt"' 
••Sh,,p Nt.te&·'-.. N~"'' P r,te.lurt5' ', eh. , 

rh;. '''~''""'-'•· ·· r!i:::=~"=-~=~~~~:;, 
Rl\010 Sl!RVICl:·Dl:Al.ER h.lS • lorgrr paid cirrnl.orinn ,.,...;nrh J1.,.al- L::::..!.=.-""""-'~~9'-""""'"-.J 

4.0JOngSI and is re-aJ b~ mntt l~--.cfin~ imfependent r.ufiu $en ice-JeaJcni:, ,.nmnnia /11hc>• 
5t,und4 me-n and Jnhbe.rs 1han ~m)' 6ther rndi~ lllft.J.!llinv. and w~ pub lish c rup h ~(t i tt 

more pagu of \1.aluable, r!\dush•C'.' cedmirnl Ja1.1 r('luti'\r ht radio ~rvic- /,,,,,. • ofor,, ( u •J. H•h i h.•. blue.• n1ul .a:old) 

iug. Subs.c--rihers p.t'\ hll[ 12&c per COP\' wh~u rhe~ o rder " "' \'ear u:h if'h ua'll Ju•lp '''"" 1,udnP.o, c1ullnl1le 
.subk'tiptiuns. Suh!l<Tibt.> tv RSD to<la\. Get vour u..uociah>c to Jo F il F.F t t• 1tll ,.u/:niC'rlbt..•n C' fouij'i._iJ w iruJ., .. 
likrwiM'. u~ lhf' C~..._, l'h.tf\ b-eJ1•W. 1• .. mlll'nt rotl/u _, ,•rrfrr J , . .,.z,,,.~ "" t'~(/Udt. 

-----------------·-• • •••••••••••TEAR OUT ANO MAIL TODAY••••••••••·-·••••••••-•••••••••.-: 
RADIO SERVICE- DEALER 
132 West 43rd Street, New York City. N. Y. 

Sirs: Here is my :::J c:hec;k (or n money order) for S . .. . Enter my subscription order to RSD foy the next ........... issues. ( 12 
issues cost $2.- 24 issues cost $3. ) Canadian and Forei9n subscriptions are S3 annually. The information 9 iven below is ac· 
curate. 11 my subscription is rejected J expect an Immediate refund in lull. 

Nana• (print carefully) ................ • ............... 

A PD RESS ...... .. .... .. . ..... ... . .... .. . .. . .• . .. . .. FIRM N AME ............................. Est. 19 ... . 

CITY ......................... .. STA TE .. ......... M y Position ls . .=J Owner C: Service Mgr. ~ Serviceman 
Please check ,..f,etli er firm ;, ( If any ot:lwr. stall' "h;it it is) ... . .... .•. .. .• .. •.......• 
::::::. A.11 independent servicing o rganin1tion. we do not sell sets. We stock the follow· We own the follow-
~ An independent service-dealer (engaged primaril>• in service work) '"C checker terns ini: 1nslrumenli 
O A service-dealer (does servicing. buc is primarilr interested in O T UBES V-T Voltmeter 

t T ) r PARTS r Tube Checker 
re at mg - RECEIVERS I' Analy::er 

:J Selling, renting or servicing Sound Equipment r BATTERIES, etc r Oscillator 
~ Jobber C Any other dai.silication ~ SOUND EQUIP I Sognal Gene1ator n Manufacturer (State it) . . • . . . . • . . . • . . . _ ELEC. APP'l'S. '] ~r~~-.c;hm Meter 
I belong to a se.rvicema n"s organ iza tion ...... Yes C .... .. No. n :. MANUALS 
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TUBES .... ----~"!• . , 
BATTERIE S 

l.Q9·1=P 
CONDEN S ERS 

at.w- Tramm1tri114 tu/> .. ~. punrl 

28 

larr1ps. c.arhodt- ray rubf-c. 1•\ 

('tter lan1p~. wunJ equipn,r11t. 
photo eltttrJC Ct>ll~. ~ountl :lt 

crs.sories. dn• b,._1/ten~s. JliJ,h 
lt!lht bulb~. 

NATIONAL UNION invites •.. 

All radio srrv1C'l cl1 a ltrs to lllJO.}' 
thl ben1:fi ts o f thl N . U. Shop 
E quipment Plan. The: lauc;c 111 

tube lt sters and ttsl equipment 
an: avai lablt> to yoll . prompt 
delivery. More than 60.000 com
pleted deals prove the s uccc s'> of 
this plan Investigate no. 

1 C "•11/111111·.t / 1'11111 f'1tf/1' .!5 I 
the · li1·11di1 .. e.j the hi_!!ll 1•11\\, r-~...,11..,lll\ 
II) 111d I"'\\' r -.. 11111111 l·apalt1htil'- 11f th• 
11111trlfk aml h1;111 1 pmnr l)pt:-.. ~for• 

11n ·r. the· :uld1ti1111 11i n -..1fi,f:1t·t"r) d1· 
;.:rvo "' j, 1 dh.1d, I ar1111 11 ol 111 I•• I! dh I 
1111·n·a._l, till 1111d1slor!.'d l"l\\lf output 
J. \ d 11f .1 g"i\ t II tulw ) ('l 

\\ tlft 1'.1111-.\:tlll I o)t;1g'1 l1·1dliad,, 
t lH·ll. a ll 11i 1h1 :1th·;ima).!1·-. roi crr11~1;11 1 l· 
r11 rr. 111 f n dl1.1d., pl 11- 1111 ,je l<ii1i•111.il 
h, 11t li t ,,j 1111pr11n·1l i ruflll"llC) n ·
'l'"li'l, arl nl11:1111L-.I. 

11 1• wd l t•• proi111 11111 lwn. 1ha1 11 1 

appl) i ll!! 1·ulwr l)jlt' ,,f ;, vdliark tro \ x 
1-11111! ,·11111p1111111. th• 1111q1u1-1r;11h

i11r1111 r l11acl ru111in·111,·111 ... runain tlll' 

'·lllll' JI 1111gl11 ht• a-.-.11111t•il that UI tht: 
c;, ,, "r .:: lll'l<i lll-\'l)h;1~1· f n·dhach.. 
\\ lwr, 1111 ;q rp:1 1·1 11t pl.11v 1·1·,1~1a11n <1f 
illl' 1111111otk nr ht·a111-p11111 r u111plll 111h" 

1 • l·.,11- ult r;1hh 111\\ l·r.-.1, I h<tl I h, l11;11I 
11111'• d.111n .,(th• p n m.1r) rri lhL 11111 -
p11t tra 11 ~fonm r should ; tl ~o h1· lo\\ · 
n.-c I. Thi-, j.; 11111 1 he· 1·,,,, • 1 lw 111;11 I 
rc·e1111r, 111t·111- •hould r• 111:1111 1111 -.a1111 
a• ii the 111li, wtrc: ''l''-ratnl ;1~ ;1 

-.tra1ght 1•c11l11cl1 ror lic:,1111-p•mcr lllht 

11 11lt1111t 11 .. gau11 frl'dh.1ch.. 111 111lwr 
11 11rrl•. tlw arlrliti1111 rof ll l'J.:':tlivc frc:cl 
had.: I , .111\ .111clio a111pltfi1 r d111 , 11111 

l'.dl iror a;l) 1·hanl!1- 111 t ht 1111q1111 
I r.111-. former. 
T~ pit:al c11 11~t.1 11 l-\ 1Jlt a~1· f 1·1.:dhac!.. 

circ11it• ar1 -.ho\\Jl 111 ,..if/. I lu cir-
1·1111 I. rh. in·clha1·k 1- from plat.: ln 

...... \la N ;11111 Cl. J'l11, 1," '1h·ctl\'1· 
~1rc1 11L . :rnd •ht· tlu,!rt l' oi it1·tlhack .11 

;111) l:l\ l' l l irt'< jll t:l tC) \\ill akpu ttl 1qr1111 
th, 1·alm·-. ,if N .11111 L l 

Th, pa ralh I iccdliack c 1rc1111 :;f11m 11 
.11 Ii h 111111 "' kcti\ 1· tn all 111tt·11t-- .111cl 
)lllfl"''' ."· "11 11·1 th1 t'n<lh;,1·h. i' thro11~h 
rl'!->I~tor N. ll rrn1n·r. t lH fn·rlhack j , 
11111 dir1·cth h1t\\t'l' It pl.111 and !!Tiii, 

r.11d th1· ,·al;h .,j th, hlndrn1g ,·,1111l11h• r 

c. h.1 .. an i11tl11111Cl 11n thl rt.:'1'"11::.t 1111 
k.;.; 11 j, rof .1 r;11l11 r l11gh 'alt11'. 

111 t ilt~ l.' '" rii eirc11i1. Lh• \'<tilll' ,,j 
1\. 11111~t h..., lt11!h I ;. Ira I ; llll'!!~) hl 

r;111-1· 11f it,.. ... hu111111i: l lfrcl 1111 till p);1l\ 
rin·11ir 11f wl..- r ·• Thi .. \\11rl..-. llUI -<a l -

R, 

p.facL11rih 1f r11h1 I 1' ;r t><·11t11d1 rrr a 
h-i.-h 11111 ·, ri11dt. "uh hil!'h : f'. 
7 1rn111 < 111 I 111. i -.h11\\ .. 1111 ll'l' oi 

capaCll ) fl'l·d!tack. c:llhl:r !r11111 tht: 
platl· 11f / '/ 111 t he p la1c 11{ f , 11r fnlm 
plall' to t.:nrl ,,j 1·1. as imlicutcd h) 1 he 
1l11rrl·d li1w. Tf11,. .1rra11g-.·nw111 1 ... 11111 
- al i-f;K111n u11k" fn.Jharl.. 1- d1 -.1n·.J 
.11 th, h;gh, r in·q11u1C 1l·~ 1111 1). 111 
whit:h c:1'l' (1tt1rh 11-.1·r ( · 11111~1 h.i 1 l' :r 

-.mall \·;dul· ( .'ll 111111 ftl n r 'O). 

Circuit .1 111 I 11/. ,\ 'hows co11~ta11t
n 1h:11!1 in·dhat:k "''·r l\\11 "1.t!!•·"· ir11m 
plait 11f 1 ·1 111 .:athrnl•· •if 1 ·. \ 1a ( a11cl 
1\1. Thl c:11 hocli· n ·s1!\LOr N 1 ~ ll l'Cl'!>· 

..:arih It it 1111IHJ1.t!>-.l'd -.o that llw il-1:1 1-
harl... voh:t!!l' ~1<11 lrt de' dopnl acr11,; .. 
11. rh, ,.,;1111: of N .. hm1ltl 1111r 1·.\.t:t-ccl 
tha1 n·q111r"d i11r till' prnpl·r Ina' f11r 
111111: I ". <tlld tlw \·a l11,· oi N l ,hcoultl 111 
irom Ill to 13 time·-. the Ya lt1 l· 11f N. 
l ' 1111d1·11-. .. r C ,.h1111lol lie II. I mid 1i till 
i1 ulhad• c•rcull i.. 111 "" ~11lr-ta1111all) 
111)11-:>t:krrin·. tJf 11f ol h1g-lwr \aliu ii 
11;1,,., Ii"'"' 1, <l1·-.1n·d- hu1 it 1\1111ld h1 
prcier,ilil. 10 11lna111 ha,.,, hou-.1 i11 a 
-.1 al{< prl·t:,·d1111! r h, ,·1rci1i t -.ho\\ 11. 

C1r1·1111 /{ 1-. 111111-.... ln·t i1 l, anal 111111111l 
111 tha t NI fu11ct iron ' ho1h as til l' l t•l'd

h:1ck rh;11111d <111d :i.. .1 hk1·d1·r ( lh
' iuu-.h. 1 h1 \ al111 roi /({ .. Jwuld h1 hi!!h. 
and tl~l ';tine of I< ,.,houhl hl rul11n·d 
'" c11111pl'll"<1l 1: i .. r 1 h1· adtliti1111:i I '11h
ag1· drnp at: ro< .. ll din· to till lok\•d 
cu rrc111 . 

Cirrnit .·/ ui Fi!J. '' -ho\\' f.1·cllrack 
"' t•r 11111 '"'Ir'. i r11111 '111ct· r11il 111 cath
odt: of 1h 1: pn\\I r 111lll . Th« f1·1dlra«k 
, 11ILaJ!t' i-. ""' 1·l11111·d ae ro,.:; lhl· di111kr 
/<!NJ. I 1 NI j, .;mall. :L> it -.he111lcl lw. 
till dq.!rn 11i t:1111,.1.111t c11rn 111 ft:l'tl
hacl.. \\ill h1 nqd1~1hJ,. j11-<1 ' " 111111! a-. 
li1a:- r< -1,tr 1r I< '' h~ p:issc·tl. I l11 the 
11th lT hand. rlw \'Od llt' 11f 10 .end /(! i11 
comhmat 11111 -.h1111ld l1l at f,·;1:>1 It I t 11m· .. 
tlw , . .,,c, .. ,,:, 11 I 1111p\•da II Cl so a::- 11111 111 

,1h::-11rl1 1w1 much l'"\\"r Lil..,·\\ i-l'. I? 
-..h1111lll 111· a liriut JtJ Lim"' 1h1 \:tlm· 11i 
10 if r1111~ 1 ;1 11t c11rr1:1 1l tk~l'IH rnti1111 1~ 
t• Ir,· 11h\ 1at1·1I. 

Circ1111 II ,,j Fiy. 'J -.h11\\< 1h1 in1l

hack on r two ~1<1::1·:-.. fr11111 '• 111·, 1·11 il 

~--------.,.....--...........,\\\\\ 

+e 1Q<1 
FIG.tO 

~··"": C, v
2 L_ ________ _, 

Sell-balancinq phase inYerter feedinq push-pull power tubes. with paralle l-feed deqen
eration o"er o.ne s1a9e. 
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A WAR MESSAGE 
to 

ALL EMPLOYERS 
* From the United States Treasm~y Department * 
Wtl'fl>"lNC Tms WAR is going to take rhe mightiest effort 
America hu ever made-in men, in materials, and in 
money! Every dollar, every dime that is not urgently 
nttded for the civilian necessities of food, clothing, and 
shelter. must, if we are to secure final Victory, be put into 
the war effort. 

An imponant pan of the biUiaru rcquin:d to produce 
the planes, tan.ks, ships, and guns our Armr and N;n·y 
nttd must: come from the sale of Defense Bonds. Only 
by regular, week b)• week, pay-da)' by pay-clay invest
ment of the American people can this be done. 

This is the American way to win. This is the way to 
preserve our democratic way of life. 

Facing thCllc facts, your Government needs, urgently, 
your cooperation with your employees in i11u1udi~/y 
enrolling them in a 

PAY-ROLL SAVJNGS PLAN 
The Pay-Roll Savings Plan is simple and efficient. 

It prO\;des, simply, for regular purchases br your em
ployees of United Stares Defense Bonds through system
atic-yet volunt:iry-pay-roll allotments. All you do is 
hold rhc total funds collected from these pay-roll allot
ments in a separate account and ddiver a Defense Bond 
to the employee each lime his allotme.nts accumulate to 
an amount sufficient to purchase a Bond. 

The Pay-Roll Savings Pinn has the approval of the 
American Federation of Labor, the CongTess for Indus
trial Organization, and the Railroad .Brotherhoods. It is 
now in effect m severnl thousand companies varying in 
number of employees from 3 to over 10,000. 

I n sending the coupon below, you arc un<lcr no obliga
tion, other than your own interest in the future of your 
country, to install the Plan after rou have given it )'our 

consideration. You will n:ccivc-1, a hooklet describing 
how the Plan works; 2, samples of free literature for
nished to companies installing the Plan; 3, a sa.mpJc 
cmploree Pa)'-Roll Savings authorization card; and '1, 
the name of your State Defense Bond administrator who 

can supplr experienced aid in setting up the Plan. 

To get full facts, send the coupon below 
-today! Or write, Treasury Deparo:nenc, Sec
tion B, 709 Twelfth St., NW., \Yashingtoo, D. C. 

I 

3 

HOW THE PAY-ROLL SAVINGS 
PLAN HELPS YOUR COUNTRY 
h provides immediate ca.•h now to produce tho finest, 
deadlli!3t lighting equipment an Army and Navy ever 
nooded to win. 

ltcives every American wage earner the opportunity for 
financial partidpatioo in National O.,feMe. 

13y storing up w1111ew, it will reduce the curren t demaod 
Car ron•umer Roodil while they arc scarce, thu1 retarding 
intlation. 

It reduces the ptrC<ltlt:age or 0..fente 6.rurncinc that mmt 
be placed with banb, thus putting our emeritency fin~ 
inc on a soundl'r baais. 

I t buflcba res~rv" buying power for the post-war purcbue 
or civilian goods lu kPep our factories running arter tho war . 

6 It helps your ~ployees provide Cot thrir Cutme. 

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

• '. ····· .... 

~,..)!IL ... 

..... 

····· ..... 
. ... ····· 
. .... ·· ···· ······ .... 
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FOR TRIPLETT CUSTOMERS ONLY 
Long before the s tate of emer· 

gency was proclaimed, the Triplett 
Company was getting ready to do 
its part in building our national se
curity. We knew that we must 
meet important new responsibili· 
ties. At the same time. we felt 
keenly our continuing obligations 
to our customers-old friends with 
whom we have had happy busi· 
ness relations through many years. 

We doubled-then tripled-our 
ctutput to fill the needs of our old 
accounts. We added to our pro
duction facilities . . . hired many 
more men . . . are working extra 
shifts at time-and-a-half. 

All this has not been enough. We 
have been called on to produce 
more and more for national de· 
fense. We are proud of the iob we 
are doing to help meet the emer· 
gency. b ut it is difficult not to be 
able to serve our old friends 
equally as well. In the face of these 
con ditions. the Triplett Company 
has adopted these policies " for the 
duration." 

First : We will continue to serve you 
by our service to our mutual re 
sponsibility-the national emerg
ency. 

Second : We will con tinue to do every
thing we can to fill orders from 
our regular customers, even 
though some deliveries may be 
temporarily delayed. No business 
from new accounts has been nor 
wtll be accepted until after our 
old friends have been served, ex
cept where prionries make it im
possible to do so. 

Third : Our eng1neenng and research 
departments will continue to 
work on the development of su
perior equipment and improved 
methods to serve you still better 
when we can resume normal 
operations 

The present emergency is inci
dental and as we work towards the 
future. we will do our best to con· 
tinue to merit your confidence and 
loyalty. 

Pir..tid~nt 

n., Tn('J.:t El~tl..,~al /IJ.Slr:t•r,,,nt Contp<t•I) 
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lo clll' calhoch: <.:ircuil oi llllie / ·. Tht: 
same rul<'s aµp lied rn ci rcuit .d apply 
here, except that cunstant-CmT.:lll <ll._ 
gcn.:rati•m in I he circuit ., f t u!il' / .. 1;. 
not thC' drawback n would hl in Thl· 
circuit nf 11111 .... r1.' 

.\:;tturall_:.. :1tt) 11f th1· i1>rL·gni11~ cir
cuit.: ca11 ht.. applil·ll io pu-;h-pull ""tagc~, 
bm tlual il'e<lback loops 11111;;1 h<' em 
ployl·d unit·:.:. tht arr;nli;?'i.:t11L'Tll ,hrm n 
in rig. 111 i~ 11-1.-d. ~· 

BA LANCW INVERl'EB 

Tn th1.; circml. 1h1.. "tC11rnl ;.1.:Cll<Jtl 11i 
t uhi' I 1 such as a hSC/ l 1s employed 
,IL lht'. pha ... c i11ver1,•r in a sdf-l1al
a11ci11g arra11gu11111t. Tlw output lli 
the first or input secuon appl';ir5 acros!:' 
n::.istors 10 aml R2. Thil ,·11lta~l' i:> 
1 ~O 1kg-rn: ~ out cri f'ha't "tl h t ht'. in
put, and i:> applied rn tht ,.comtl triode 
by cn11nec1ing i1s ~rnl 111 Lht• mid-
5ecti0n oi Nl-N2. Thl' \"f iltag-e apphc.:d 
ro the ~rid i:;, lhercf11r1:. 1h1: w1h:t1Cl· 1k
n•lo1wd acroS!> Rl. 

ITt1\\' t'.\"t·r, UH: nutput 11f the S\:CrtllC.l 

•ccti1in, or i1rver1L r tri•JUI.!. appi.:ars 
across 1?3-R:!.. H cnct. a pvrtmn llf thi.: 
oul put 11 f t•<ich t ri11d1· appt a r~ acros!' 
R!, b11t 111 opposite.' Jlha.;e. Therefore 
the Yultairc applied tu the ~rid of rhc 
rnvcrler ~H:ctio11 i!. l ht di IT ercncc will
agc aft.er canceUatwn. The second or 
i1w~'rtcr ,,cction j,, therdore <lc:ge.ner
akll, fnr a pnrt iun llf it~ mn1 ouLpul 
is applied to it s inpur. across res istor 
R2. 

X egati ,-e i .:edback in th i,, circuit i;, 
of lhc parallel- feed type, irnm the pl<1lt• 
of Vl Lo Lhc plate of the inpnr trincl<' 
ni r. Yia m;C,rnr IN-. Thi, ftedhack 
v1Jllagc is <q1pl iccl tn lhe grid o [ 1·1 
and is also developed across resistors 
RJ and Rl. Therefore a pnrtiim of the 
feedback v1Jlla~e ir<im the output i'Lag.: 
is ulso applied to the g r id of the in
verter triode, a11d .1ppears in Lhe pla le 
circuit .,f tl1e same tube section. Ilene<. 
1 he feedback is ah11 apµ Jjed to Lhe _goid 
ttf tube F2. For lhis reason it is lllll 
ni.:cessarv to use a11 acl<litionn.l resistor 
connect..:d from Lh1· plate •>f f12 to the 
plate of lhe invt' rlcr trio1k. B11t thi.s 
hold!' uuly m Lhe rYetll 1 h:u 1 he! phas<'· 
inY<'rtC'r ~tage i::o r•f rhe st:lf-h;tl;inccd 
type' . 

If the high encl of the respull:>l' from 
a circuit nf lhis typt· is excessi\'<', it 
may be Aattt·nccl n11t hy adding lhc cnn
deuscr Cl. shown in tlottccl linl'.5. The 
value should h<' q11ir<' low- from JU tn 
511 mmi<l. 

Other pninLS 0 r i L'cclhack \ '( .It age are 
inclicatt•d hy numlter'> in Fifi· /(}. 1 f the 
bypass condenser C2 is rcmm·cd. n111 lri 
ple i e1;dback may be harl h) the w,t· "f 
coud1:11scr;; crnuiectcd frnm poinl~ 1 
and 2 to point 5. _\1rnin, N-1 can con-
1wct 111 p1lint ·I rnt lwr Lhu11 p< 1im 1 if a 

series condenser is added, o r from 
point ./ to the grid of VJ w ithouL the 
condenser. 

Poi.tu 3 is ihc cxceptiou. Feedback 
c;innnt he applied at tfos point since 
lhe calhrnk and rcsistor H arc common 
tu hoth trtndc sections. lf it i:; desired 
to ap1il) th<: fcc<lloack al ll1is pornt, a 
<lual t ri11<lt w11 h .;;cparate cath11<lcs and 
bias r<'sisrnrs would have to be used. 
an<l i11n:rsiou dcn:lnpe<l in ;1 prt·ce<Li11g 
stage. Tht'll I he i et'<lback coultl he wk
C'n from points l <rn<l 2. 1)r from Lhc 
;.econtlary 11f thl n11tpL1 l tr:rnsformcr if 
a separal.<.. Ct·uter-tapped w1mLing wc- r<' 
aYailnble. 

PRACTICAL APPLICATION 

Aside frnm the few ntk~ gi\'cu, Lhe 
cuL-and-Lr~ mi'tho<I of appl_ying nega
tin fL'l·<lhack tri existi11g equipment is 
sali!' facror~. t°)11e has the oppnnunit-y 
oi Lryrng vanous values of capacity 
anti n:,,is1<1111.:e. ;u1d altering- lhl'Sc val
ue~ up ur down 11nbl sat i«iact0ry re
Slllrs a re obtained. Thoaj!"h 10 db of 
Ic:etlback i::. desirable, ksser .. atues pro
vide hen<'ricial results, and oue can be 
gmded by rhc amount of ampLifier gain 
that cm he thrown a\\ ay without the 
a<lditi•m oi another s Lage o r the use of 
tubes with hi!!'h,-r (!ain. But, where 
gain rnn lie add1:d hy the installation 
of auothc r srnge, then a good rnle of 
thumb i:. tn lbe as much feedback as 
will cal op t11c gain oi one Hage, so 
that Lhe add ition of another ~tage 
brin~;, 11\'•"rall i;nin hack to the nrigi.uaJ 
point. 

CIRCUIT COURT 

( C1111/i1111rd Jr.1111 pag.· 1ll) 

the Sifr•crfcJ11L ~[odd .7037 recei,•er, as 
shm\ n in Fig. 6. 

\ ·\·lie n an extemal antenna is em
plO) ed, L2 functions as a straightfor
wartl antenna transformer, witl1 tl1e 
exception that the primary i~ coupled 

GRID 

LOOP 

l..'.:::::====::_-+-- + AVC 

f ig. 6. Silverlooe loop lrcrnsformer. L2. 
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toJ only a Jiurtion of the total sccondar.1 
inductance; Lhe remainder being 
lumped m t.he loop. 

ln order ro prcSLT\e trac:king whcn 
u,mg the loop, the primary nt I..! 
i.; :-hunted by the lu\\'· Capactt) con
<; "'' r Cl which rt place:; and comp1:11-
~ , , .... for the lump capaciL) of tlh c." 
te n al a11tc1111<1 when ir ts t.l1sco1t11ecLed. 

* 
Self & Semi-Fixed Bias 

T :£ BLEE111:-.c, M c11rn·1tt t hrnug-h 
ca·h,,.lc n·o,1.;1t1r ,,j .1 JHll\l"f tuli1· f11r 

thL· purpose n I mcn·as1 11g- powt' r 0 11 1 
I'll rm signal l•t~.k,,. wa-, n·frrrc>d 
1. ,~1 monLh in lh.i5= dqiart11wn1. 

\ similar arran~c:ment as applied to 
:.11 a-f voltage: am11lifi1:r i-. 11s1.-rl i11 th t· 
:::, 1h•ato11e Model /fl.1/ rl cct n-r, a-.; 
:,.1iom·n in Fip. ; 

6SQ7GT ,_. 
--+---~-11-

t-9---+~ 

IOO M 

16 
MFO.I 

f ig. 7. BJ6 bleeds lluough R17 b ia s re
sislor. 

:'el i hiai- i, •ll \ e:ltJpccl across the 
cathode resist1,r l<J i. AudL:<l to this 
i - the vnltagt dro1• due to Lhc cur rent 
l.Jlc-tl through RJ.- li) thl· lill•eder R16, 
uf 100.000 ohm;.. 

The lotal vnltag, <lmp is on ly l volt, 
bur a good poriwn 11i tl1is drop is pro
ndcd by the ltlecder so t hat signal 
1'1.·aks cause. <t proportionately smaller 
mcrcase m m·c r-all bias. 

Since thl 1.·arhode resistor Rll is 
unhypasscd, " ~mal l a111111111t oi tlegc.u
cration is im roduci.:d_ Tl11~ 1.: nf nn 
r•.trl icula r account"" R/7 ha::. a va lue 
1Jf only 330 uh.m._<:, TT c.:nce. Lhc 11sua I 
d t:c:trnlytic bypas~ c::i n he tli$pen~ed 
\\ i h. 

* 
NEWS 

Buy Delense Bonds-Tl1" <'.mplo~n:~ .,-,·dn 
·multl of the Thurdarson EIPClrit· jjj i.;. 
l-u., i Clucago, aml !ht" llurge_,, H.tttt:n 
Co I a'" 1111rcha~cd $5,000 m I h·il-11,~· 
P. 1 1nrl~. Xic:c iwmg ! 

* 
New Tube Characteristics- \ tit:\\' l{"new
a Tube Characlcrislic.;; ~h~t l 1a~ been 
rd~,ctl b~· 1 he rommt:rcial cngin1:1:ri11g 

\ 

ASTATIC PRODUCTS UNIVERSALLY USED 
Convincing proof of the dependab ility of Astatic products 
is contained in As ta tic's REPLACEMENT MANUAL for 
Pick up Cartridges, listing the various type cartridges used 
by a la rge majority of the manufacturers ot radio phono
graph combinations and playback equipment. This manual 

is a quick and valuable refe rence for 
Radio Jobbers , Dealers and Service Men 
who handle and service replacement 
parts. 

To obta in yo ur FREE copy 
of this handy Manual, see 
yo ur Radio Parts Jobber. 

G-E Tubes Mean 
Dependability and 
Peak Efficiency 

When you p lace your 
next tube order 

specify G-E. 

GENERAL ® ELECTRIC I 1i 
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Control shown is 
the Type KS or 
midget composi· 
tion·elemen t c.on
trol with sc:rra tc<I 
shalt for pusb-oo 

k:nobs.. 

* 

SERIES M 

Out ol the fortune spent and the two dec
ades pul into the development of the 
composition-element conJrol has come 
this Cla:rostat Type M. Today you are 
ol:feTed the ultimate in the •olume con· 
trot art. with such refinements as peI· 
fected resisti•e coatinq on bakelite rinq 
support; split-linqer contact of specicrJ 
alloy; refined lubricc:mt lor smooth, non· 
binding rotation; foolproof solderinq· 
luq terminals; elc. Make your own 
comparative test. Then draw your own 
conclusions. 

* See Our Jobber ... 
H .,·u gladly show you the perfected Claro
stat Series M Control. Also the new and 
improved Ad-A-Switcb. Ask for latest 
literature. Or write us direct. 

CLAROSTAT MFG. CO., Inc. 
28S-7 N. 6th St. Brool<lyn. N. Y. 

department oi the Hygrade Syh-ania Cor· 
poration. 

A new type format di3tinguishes this 
Oiaracteristics Sheet from previous edi
tions. Each Lube type is horizontally ruled 
off so that an} particular characteristic 
desired can be seen at a glance. 

l t is a twelve-page •booklet and con
tain~ not only average lube charac1cristics, 
b1JL a lso l'ancl Lamp characteristics and 
luLc and base diagram~. It is available 
free, but, in view of paper sllortage•, ii 
is requested thal radio servicemen and 
c;en·ice <leparlmenls oI radio shops order 
for bare requirements only and give a 
single copy die greatest possible use. 

* 
New RCA Tube Plant- Plan~ for Lhe erec
tion of a large new radio tu!Je manufac
turing plant at l\!anheim Township, Lan
caster, Pa., Ly U1e RCA 1\fanufacturing 
Company, were di-closed with the an
nouncemenl Lhat a lar~c uact of land 
Irom lhe Frank ).fcGrann properties a<lja
cent to the Pennsvlvania Railroad main 
line had been pu~cltased by the radio 
c<1mµa11) . 

It is cstilnated that the new manu fac
turing activity on special purpo::e radio 
and electronic tubes, '' hicli is being under
taken in cooperation wi1h the U. S. NaY)'. 
will ultimately provide employment for 
upward of 1800, of whom an e">limated 
SO"h, wiU 1be female worker!'. 

Grounds for the main building. which 
will occupy 326,000 square feet o f space, 
will be broken around March 1st, and ii 
is cx:pcctcd to be cnmpletcd about Sep
tember 1st. 

* 
RCP Cataloq-The 19.!2 line of radio and 
electrical test instruments manufactured 
by Radio City Products Co., lnc., 88 Park 
Place, Ne" York City, is presented in a 
20-page, illustrated catalog just released. 
This new line includes more than 40 
models of 22 basic test instrumenti. and 
in this new Catalog I\' o. 125 each oi these 
models i:,. illustrated and its specifications 
presented in concise. time-saving form. 

Copie~ of the new catalog are now 
availahle [rom RCP distributors through· 
out the country, or irom the manufac
turer direcL 

c; SIMPLIFY YOUR SERVICE PRICING!! 

\~A ' ""'P"ct ·~ ~f.~~~~= •=~«e &< 

Schedules 
for 

$1.50 
$2.00 
$2.50 

per hour 

rates for radio service wor-k from A to V. Includes instroc-
tion.. on pricing procedur~.s s howing exmnp)C$, storage 
charge!'. dL"J>osal of insl.rUJl.lent.s and ,::uarantee.. LC your 
jobber does11 ' t ha ve it, send 25c £or a pre paid eop). 

S pecify tlae Schedule yo u want. 

RAD I 0 EQUIPMENT CO. 

1215 Nicollet Ave. Minneapolis, Minn. 

Display Card-Shure Brothers, Chicago, 
haye released an attractive new display 
card and streamer on the Shul"e "Hi-Lo" 
1-ounce Crystal Phonograph Pickup-for 
J obbe:rs' counters and windows. 

In coloriuJ brown, gray aud black, with 
a large, striking photo oi the pickup, 
these dic;play piece." lei! the "Hi-Lo" story 
at a glance. They point out the combina
tion o[ high-voltage and 10\~ pressure 
(1...1 volt:. output at 1000 cps with !-ounce 
nec."Clle pressure) and the low cost. 

Such modern, eyc-<:atching displays, 
with thefr strong sales appeals, will stimu
late pickup replacement business. They a re 
available to Shure Jobbers. Simply write 
to Shure Brothers, 2?..5 \\I. Huron Street, 
Chicago, Illinois. 

* 
New Cataloq-;'\i\'liaL to Ki.10\\ and How 
Lo Select the Proper .o\ntenna". These 
suggesiion:. a re incorporated in the new 
ca1alog released by the Vertrod :Nlanu
facturing Co. of 132 Nassau Street, New 
York City. This catalog also describes 
the new series o[ "V'' Antennae, recom
mended for noiseless reception of Fre
quency Modulation, Short \Vaves and 
BroadcasL The new 1942 Catalog is avail
able at no charge upon requesl to manu
facturer. 

* 
Television "Spot"- One of the first spot 
announcements to he made via television 
by a commercial sponsor was placed by 
RCA \ ' icto r I"ecently with ~TBC's :'few 
York television ouLlet, WNT3T. 

Purpose of the "spot" was to locate the 
few RCA Victor television receivers that 
have not yet been adapted by factory rep
resentatives to receive transmissions un
der the new standar<ls for television 
broadcasting which went into effect July 
1. 1941. The change-oveJ" is being made 
wilhout charge to the set owners. 

Viewers saw an NBC announcer stand
ing beside a television I"CCeiver. urging 
owners of RCA Victor television receiv
ers that had not been adjusted to com
municate with the manufacturer. 
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Gruesome Discovery-Burton Browne, oi 
Burton Browne, Jnc., Chicago Advertising 
Agency relates a gruesome story of fin<l
mg the body oi an unidentified young 
man while \'acationing on a ranch near 
Wickenburg, Arizona. Mr. Browne was 
horseback riding when he discovered the 
body protruding from a cave on the side 
of a canyon. The head and right hand 
had been blown off by a dynamite ,bJast 
which apparently detonated as lie was 
kneeling to fix the d1arge.. 

* 
Wiltbank Becuperalinq-The man) friends 
in the trade of Charles N. ("Chick") 
Wiltbank oI Pbiladclphia will be glad 
to learn that he is recuperating nicely 
from a recent illness and expects to be 
back in harness by Spring. 

Mr. Wiltbank was .formerlv Sales Man
ager for the Hugh E. Eiby Company and 
operates now as Manufaclurers' Represen
tative in the Philadelphia and Eastern 
territory. His bl15iness has been carried 
on hy as,.ocia1e,, wilhout interruption. 

* 
RCA Cbanqes-A re-a.,;,,igament of two 
District Sales l\fanagers of the RCA hlan
uiactu:ring Company, and the appoint
ment of a new District i\·[anager has heen 
announced by Fred D. Wilson, RCA's 
Manager of Field Activities. 

John K \.Yest, District Sales Manager 
at Cleveland since 1938, has been as
signed to San Francisco, replacing E. J. 
Rising. who resigned. Harold M. Win
ters, astlgned Lo Kansas City district, 
has been transferred to fill the vacancv 
at Cleveland. District ~lanager at Kan·
sas City is now Harold R Maag, here
tofore in charge of merchandising acti,·i
ties in Southern California. 

* 
Endorse RCA Ad-An expression of ap
preciation to the RCA Manufacturing 
Company for the series of service ad
vertisements published in Collier's maga
zine has been signed by 200 key seJ"vice 
dealers m tl1e 01icago area in the form 
of a testimonial addressed to I- W. Tee
garden, Manager of RCA's Radio and 
Tube Division$. 

" Burt" Browne , 
weU-lmowa Chlca90 
adV"ertJsiaq execu
tive, who mode a 
qruesome discovery 
while 011 vacation. 
Story in left column. 

The cestunonial reach in part as fol
lows: \Ne, the umlcrsigned, radio sen-
ice dealers in 1.he Chicago territory do 
bereuy give a vote of thanks to RC...\ 
for the splemlid advertisement placed by 
RCA and featured in Collier's. We ap
preciate th.is message lo the public. not 
onh· becallSe of its timeliness during the 
present national emergency, but also be
cau;e it stre.s•c,. our constant purpose and 
desire to serve U1e public lionestly and 
in a manner that will always merit the 
confidence and good wiU of J"aclio O\\'ners. 

Each signature was entirely voluntary 
aiter the dealer had stud ied the ads and 
tllicusscd the >Cope of the program wilh 
representatives oi lhe Walker-Jamieson 
Company, RCA Tubes & Equipment dis
rri1Ju1ors in Chicago, who rctume<l with 
the report that the Chicago service trade 
i" "practically unanimous" in appro\'ing 
the advertising program. 

* 
Safety Award- .\ bronze plaque was 
awarded the Hygra<le Syh'<lnia Corpora
tion lby !he NationaJ Safety Council in 
r«ognition of the excellent safely '"ecord 
marked up by the machine shop ot the 
Emporium, Pennsylvania tube factory for 
rhe year of July 1, 1940 to June 30. 1941. 
During that pei-ioiJ there were no lost 
time accidents. 

The trophy was an a" ard of the Metals 
Section of lhe National Safety Council. 
It was the first such honor won hy the 
company in a national co11test and, also, is 
to ,be noted that 1.his was Lhe company's 
initial entry in this particular contest. 
FurU1er emphasis was placed on the 
award by the fact that Emporium ).[a. 
chine Shop has enjoyed a perfect no lost 
time accident recoJ"d since August 1937. 

Hygrade Sylvania Corporation has 
chalked up an imposing safety record 
during recent year~. Tn the state oi 
Pennsyhoania Industrial Safety Contest, 
six departments of 1l1e Empo•ium plant 
out of eighteen received gold honor 
awards from the Department of Labor 
and Industry. These awards were made 
for no lost time accidents during 19-lO 
by the Instrument Manufacturing Section 
oi the State Labor dcpartmenL In the 
radio parts industry. nationally, Hygrade 
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e Yes, even these inexpensi•e Aerovo;ic 
paper tubulars are Individually lasted. 
That's ITue of every Aero•ox condenser 
wbether ii be a len-ceut paper tubular 
or a ten-dollar oil-filled capacilor. Each 

and every Aerovox condenser is f11e
tory-tes1ed for your c.onvenience, peace 
o1 mind. ultimate pocketbook. 

CONDENSERS 1 
TUBULAR PAPER wound· seated in 

comoact : non·inducU~e•;ubP with wax·'ftl.te~ 
wu: .. \ mpregnated ~.7c and orotec:,,on agAJ"' 
end• for tonger ' t 
molstura. 

l 'y p n 4 84: ft 01 I• 1.0 m!d. 
~00 <. o.c. .... 

1';-pe 68": . 1:1' QOl 10 ,5 m{d. 
600 •• o.c . .. 

Type ltl ll•I : , .OOl to .I mfd. 
tOOo v. o.c.v. 

7') pr 16 84: 004 and .001 to .OS ru!d. 
l~OO •· o .c.W . • 

Ask Your Jobber ... 
e Ask for th<! new Acrovox paper tubulars in 

the colorful yellow, blru:k and red label 
jacket~ Ask for latest catalog-<ir write 
us direct. 

~NEW CATALOG 
OF SOUND AMPLIFYING SYSTEM S 

AUDIOGRAPH So1Jnd Systems represent the 
lotest in Public Address equipment-a com· 
plete line plu~ pre-rested acceuories. 

NEW LOWER PRICES 
Outstondin9 qua li ty and performance ot 
prkes lhat help you meet ony competition. 

WRITE FOR YOUR FREE COPY 

·~ 
AUDIOGRAPH 
THE FIRST NAME IN SOUND 
..-.. w w.. ..... - nuw. _.,,.._,, - · v. s.a, 
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1111 
4 STANDARD TYPES 

of Amperife RegulotOt's replO<le over 400 
typn of AC-DC Ballast Tubes now in -. 

Amperites ore reol REGULA TORS ••• hcne 
Automatic Starting Resistor whiclt 

ts initial surge and saves pilot I' 
.•• Ask Your Jobber. 

(~oL~ 

UNIVERSAL 
REPLACEMENT 
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Sales tor rhe E. M. Nelson Company, Byqrade Sylvania Radio Tobe jobber. will continue 
tb Is with these sales qellers Lell lo riqbl: Pal Patterson. Sylvania salesman. E:. 

~n De':n~reest Sylvan1o West Coast ;epresenlative, E. M. Nelson. propri~tor. M~s. ~elso~. 
• • 1 • Pa I Hanson counter salesman and Steve Lockwood. radio service epar · proprte ress. u • ment chief. 

"vha111a \\3' a\\ard, l a special pri/e in 
iti-to for lia•mg ha.I an unmuall) ,mall 
nnmher nf lo"I timl accuk11 t ~ 111 all de
partment- oi tlu: Ra11i) T11l1t> Divi~ion CJi 
thl Co111p;111) 

The :-;1. ~lary, plant in IC'l;W and J()-10 
rcl'Cl\·etl an honor ccrllficatL r or no lc"t 
1 iim: accidcnh and recc i"cd pcr~ i !'s 10'.1 10 
Jl, the -aretv Ila~ oi nclu~try 01 1111 talc 
of Penn'~ l"ania. . 

That liygracl l· S) h a111a is C(lncentra t11tg 
un <afct, 1s "' 1dcnce<t hy the: ma1111er. ,,f 
tc:adting apprcmin·-.. The Empon~1111 
\lachinc !-.hop apprl'micc ~.:lwol "l111:h 
-tarted cla«e- on Ortober 27th fia, ,afrt} 
11:>,0ll:> ;h an iitlcgral part ol 111•trnetion. 
1· \l'n' lc-•011 aml en·ry opuaticm wil l lit· 
,t111li~<l nut <•nl} iro111 the standpoint 111 
ctiic1cnt n11craliCtu nf macltml'' a~ wo~·k-
1n:t unit,, hut al«o " ' J11;,ln11ncnt- \\htd1 
n.:qnire oh·it hancUing for •ate 011erat10n 
\t 1hc •aml timl •1t11k11t> .crt taui.:hl l1tl\1 

tl nu tit• maclunc thC'\' arc ta111:hl h(I\\ 
to nm it ,aicly. 

* New Tube Plant . \ new ratlin tube: plant 
for 1hc m;umfacturc o f •pccial Jlll rpo't 
rat.Ito cul>cs "111 htc l'lll ,.trurtt>d fnr th1 
H)i.:ratk :-.yka111;1 l11rµorat1on 111 11011 

tnurs,·illt.• Pcnn•ylnu1ia, b} Ure lmlu-tr al 
Prupcrut·- Curporauon, Sub;;idiar} oi t c 
\Villiam ... po rt l ommumt} Trade \s,,oc1a-
11uu. accordmz to an announcement mall< 
-imulta111uu.,J) hy C E. No)cs, ~1anai.:<r 
oi the Willtam-porl Community Trade 
\-,oc1ati1111. and H. G. Er:.kmc, Prt>si<h:m. 

and £!. \\ arcl 7.1mmcr, General ~lauuiac
lllring .\laua:zcr, Hygrade Syhania Cor
l•• ralion. 1 'enn-} h-ania The propl'rt) cum
pri~e,, '"m" Ill acr,·.;, of lantl 011 13ro:ul 
~trt'eL. Jtt'-l ea-t if \Vi lliam•11ort c.i1 tie 
H.1rri -li11rg l11i:h"a) It " cxpcc11d ti at 
trro11 uol Wtll Ii<.: broken for the nC\\ [•l:ult 
in the 1war iumre aJ11] 11 • co11•truct111n 
ru•hnl tu rom)'l<11on 

l'la11s fu r the n~' pla111 in lht \\ 11-
liani-port area rail rnr a bu1ld1111: \~ith ~ 
total Jlo<•r >'J •:t«<' ,; appro'(tmat•'h -n.ooo 
•1111ar~ lt'<'L It ha3 been rl l"~i~'llt •l ! \ 
l lart't1<•1: \\ agncr, .\'•·I kncm 11 an.·1 11< ct 
01 \\ dliam~port 

NEW PRODUCTS 

tlou/i1111t•d 1r .,,, t•N<' 2t1} 

< llattnL I< \\ tth i adcr. o\ lso hn":,-tTeli le l!lne 
n111tro). n, \llic<l ffail10 ( •irp., ~J3 "c•t 
Jad,;•nn Bh··L. Chica.:u 

G. I. " Sn100Ch Po,ve1·'1· 
Pltouo Prodnets Helt• 

Sell Your Service 

F ORTY years of Gen':ral lndUSU'ie; 
leadership steps our w11h you when 

you tacl..le a sale that mclu:!es G. I. 
equipment. "Smooth Power pbono· 
l{raph motors, home recorders and record 
changers. Scy.les and sizes to m.eet your 
needs. depending on rorque requirements, 

quality, price--and. o ( course. National 
Security demands. \ ~k your Jobbe~. For 
c:italog .and price 5hce1, please wrne us. 

1fil(;.ENEJRAL I rDUSDUES CO. Dept. 17, Elyria, Ohio 
Ordor Cuttlnt and Ptay.back Needl .. from our alllllate. G•nt ral Phooogrnoh Mio, Co. I nc .. Putnam, CMn. 
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SHURE 

Voice Unklyne--TJ1, lit'\\ "\'oicl'" llni
dyne, emplo) iog t11e Shure Uniphase 
principle, combmc, rhc ach ant age~ of 
true cardioid uni-d irectional performance. 
with emphasis on "voice" response. It is 
<lead at the rear, pro\ tdine clear reproduc
tion oi spceclr o r singing without inter
ference from feedback, lrack!?ru11nd uoi~e 
or reverl.cration. The extr:t-ru!!~t·cl sinl!'le
unit Unipha>e constru.·tmn mal.c;. it 
e~pecially suitahle for se1\'rc onldoor and 
indoor use. Uses a :-pccially -usr-cnded 
clouble wind screened mm·in~ coil sysrcm. 
and is not affected b~· heat or humi<li tv 

Swivel head. with <tandarJ ~~,. -27 
threarl for ;:ta11d mo1111Li11;.: Built m c.1ble 
connector. Furnished with 25-.foot sbield
t•d calllc and plug. ~lode! 55.\\. ior J.:;.;;o 
uhm circuiu. ; ~lode I 55B \! for 200-2~0 
nhm circuits. witl1 internal trr111,f11rmer; 
~l ode! 55C\', high imJ><·dance. with in
ternal transformer. Ry ,:,hurc P.rothers. 
1.25 West Hurott St., Chic:urn. 

• 
THORDARSON 

Field Supply-.\daJllahlt- to prac1irnLI.1 any 
loudspt:aker "'itlt .2500·<)hm tidcL The 
'"itching mechaoi..,.11 pcrmtL, OJ>Cration 
of two 2500-ohm field:; n:quiring approx
imately 1-t watts field cxcna1io11; four 
l.'<lO-ohm fielcl~ req11innr{ appro"imareh 8 
\\atts field power; or, eigut 2500-ohm 
fitltls requiring about .t \\alts ficltl powc1. 
0111.'rate:i o n 110-120 \'oil<, 50·60 C)cle .... 
aml mca~11r1:-> approximately 9" long, 5" 
wid!' by 7" high. By ThortlarsC111 Elrctric 
\Iii!'. Co .. 500 V.1e-t Huron ::;, , l 'hicagn. 

• 
SHOP NOTES 

REPLACING RCA ElllPTICAL CONES 
!rt Sprakrrs tdth Ccmn1t"d r·or ,. C iii 

S "/'f'orts 

l{cmovl. olcl cone. Clean housmg thor-
011c,hly 

\ppl) a thick I.cad nf Ou Pont I ou~e
hold cem!'111 10 yoke plate "here cone ccn
tcnus:! ~up1iort will lit 

\ ppl) a thin <"oat ur Du Pont house
hold cc.meat to ltou<.in.t!' \\ h1•re c:onr edge 
will fit. 

Puc cone m position using se\'eral chin 
..,trifl" oi paper to C'<'nler voice coi l 

Pre,os •·one edge a111I ..:cn1,·ri11 • -npp·;rt 
down in cement and a llow to tlr" 

\ fter cement 1<> rlf) n :n on crin~ cen
tering .;trips. 

Solder voice coil lratl~ 111 propu· ter
minal~. 

Cement renter '111;;1 ca11 in Ji<Js1t1011. 

• 
RCA Q-16 

C ataci for C /uuH/4' 

To reduce flutter in Q-16 wi th "fill " 
"'ll{'l\kcr, tltr audio co11plint: c·a)lacil(lr C?S 
b change, I f mm .002;; tn ()OJ; mfcl. 

• 
RCA QBl. Ql6. Ql7. Q27 

Capacitor C3J 
CJJ is d1angcd ( rom 18 to 15 mmfd .. 

Stock No. 12896. 

RCA RP-1S8, -160. ·162 

Slcrt11 Speed 
Ln ca•o.:- of .;lcrn •JHd, ad111• t tltt' I ut-

10111 licannl!' o f turntabll ~pincll .. tn n·
mo\·c binding ;tnol to uf.ta111 i n•; rot:it 1011 
f{cier to a 1111-tm,·nt "11" 111 ::;tnm· I >ata 
l heck (,,· apph 111!! Jtowcr to th; 1urn1aJ.lc 
motor, allv\1111i;r turntal•h tu n-nd1 full 
•J><·c I lht'n p·tll 11 olor ;nia) ir1111 t11r11-
1ahle l lrt\'C d t>c. The.; 111rnLaldt- should 
roa'l ior al l«a-t l11dH n'1oltttt••tt' flu 
Rl'- lhl, di•llJ!!:tJ:!• motor irom t11r111.1t.lr 
loy pulling tel ler :rn:11 1ro111 tt11t1 1ahl to 
oh-en<. coa-t 1 

RCA v .1os 

1 1111110 (.1J111 /><'11sa ti"11 C/11111m· 

C l / an,J Rio. ~h11nu:<l arro-s the pi1·k-
11p an d1a11~cd trrnn .Il l~ 11 OJ m1 I 
(Sto«k Xo. 4937). and irom 47,000 t11 

'•".11011 .,1 m- ($to('I; ~O. l.l715). 

• 
RCA 28X 

{ ha1111. 111 :!11</ T'rvdu, liv11 
Iu ht pro•luctinn. a <"apacitor C-17 '' 

ronncclt'<I ,.rnm ..:ba•-b to the J11rn:1io11 ni 
RI anti R27 i11 11'. r-i pla1e <'irrnit. In 
211tl pro1l11,·t u 11 C-17 i" omtttecl. anti In· 
111111al 11 on lht. "'nUator coil i~ CCltt· 
ncctc,I tn the JltJtctton oi IU ai11l R27 in
>tcall oi to rh1 "1ol11• B" 1111 .... 

• 
RCA 28X, 28X..S 

Cl Clr.mq,·d lo ./i 111111/d 

Tltc u-cillatnr grid capacttrir 1 ... chat !.:l'• I 
irom 33 tu 47 mm fd . Stock l\o. 131-11. 

• 
RCA 28X, 2sx.s 

H 11111 \fod11ial1r111 

T hi' fonn oi 1111111 l 1t~rome~ E'\'i1k111 
"hc:u a station', earner i' tunul 111. a11d 
dt>a1•1icar• \\hen the 'ct i" tuned hE'l\\C<'n 
.;talion-. The ltum ma) be pre~cnt on 
""I} a tcw l0<·al>. o r on many station~. 
clcpc11d111!!, ;tmnng utltcr thing-., on the 
t) pc and uht.11lat.i111 nf the: ;t-l -npply 
lmt•. 

Ir Imm mci•l11 l;nin11 Lx"h. cl1E'r k lo C\('C 

ti at tlwrc: 1' an .05 mrd .. 400-volt rapaci 
tor co1111enecl from the plate oi the 
2'ii'f1l.T rcctifi(•t In - H '\rlrl lhi> l'apaci
tor i t•l'c::.>.tr\ Tit, cat•aritor act> to 
t11 .. pass r-i strnal" 1rnunol the rt'ctiiit•r 
tu' •<'. 

• 
RCA 4SX. J, 4SX-2 

Ch 1111!T• J 111 211d P r nd11di1•11 
Tbe ;n filt1 r n·-1-tor HI j, ,·I ang,· I 

fmm 2.l to 3 .. ~ mt·tr-. Stock ~o. 12928. 
Tlac o u tput ltt!1e li ta" n·-i--tnr, RR. '" 

rltan;:c<l 'r11m l~o In llO oltm-. <:>1c,.·k ;.:., 
.3()(/\1), 

• 
RCA 46X SERIES 

Dr.if I.amt R11r11.111/ 

Be it 
a 

DEPE.NDA BLE 

DRAKE 
SOLDERING IRON 
\ 01c're uh""" 1-11re of lw
iJl l! rearl~ •~i th thj, extru 
hot 125 '"'" DR AKE iron 
,.;,la ~II i n . l i fl. Clw•'k llfl 
tod11) 0 11 IJH \KE Hndio 
.'oltlerin ;! I ron-. 

No. ns SPECIAL 
List -- ... SS.OD 

SEE 
YOUR RADIO 

PARTS JOBBER 

DRAKE ELECTRIC WORKS, INC . 
3656 LINCOLN AVE. CHICAGO, Ill. 

Sav4!'~1JH 

RADO LEK 
Souncl Systems 

Come to Radolek
PubllcAddnu Headquarters-where you gel 
more for your monoy Ln Performance. Sty lino • 
Depeudahili~y aad Re•erve Power. Radolelc 
Dehllre PA Sound Sy•le111J1, U. 15, 30, 50 and 
100 w•tt a.i.z.e1. Incorporate every do1ir&.blo 
feature-mull Ip lo input channela, built ·in 
la put aad mixer controls, A VC, " foedbaclt" 
l o ne coatrol cltcutt, outpu t Impedance 
aelectioo. elech-on£c mhr. l ng ay•tem
all enq>noered for plu1 performance. Modelo 
for permaneat, porlilble or m obl!. u.e. Wide 
choice ol micropbonet, •pealtero and rel.tee! 

appa.nlu•. Send the coupon 
for complote informalion. 

RADOLEK'S 
RADIO SERVICE GUIDE 
LltU • ., • .,. repta c:errte:nt Pf1 to ,.... 
pair •ny r1ldio - every t)'ltt: of tube -
•vtrt1h«na f orill'V1o radio fnstallatlon • 
tr•nsfer •nd ttpalr' test •ou•om~t. 
•ound •PPArHus;. etc. - •II •t fow•1-t 
Prices, S*Md lor your COP)' today I 

Tu ~f111lcl• 4bX-1, .!. -J. 11. - 1.?, -U, 
-21, -23, -24, II c clial lamp i.- .\Jania Xo. 
47 ( 15 amp.). Tn ca,.c of frequent bum 
Otll, Hazda X o. ~l (.2 amp.) can lie u~cd 
fur rl'plart'ment 

RADOLEK co .. DepL so.53 I 
601 W. Randolph St •• Chicago, Ill. I 

1

1 Please send informallon on Radolek Public Add~ss 1 
: Equipment - also the Big Radio Service Gulde. : 

I ~~ I 

I ! ~d~~~LER D SERVICEMAN 0 SOUND ENG. l 
&..-- ---- ----------·------~ 
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RCA VHR-207, VHR-407 

Changing 470-111111/d Capacitor 
Some cases have beeu reported of break

down of capacitor C53 in the cutter cir
cuiL A higher volLage rating capacilor is 
now available under lhc same stock num
ber, 3()+33. The former type capacitor 
(black color) should be replaced with the 
new type (grey color) whtnever Lhese sets 
are serviced. 

* HELP TO AVOID WASTE OF MATERIALS AND EFFORT 

RCA 2SBK & 2SBT3 
Distortio1i 011 Locals 

Distortion on strong local stations 
(even with volume control 1urncd low) 
may be caused by "fronl end" O\'erloaci
ing due to e."""Ccessive signal strength. This 
can be corrected by using a shorter an
tenna, or by connecting· a small capacitor 
(about 50 mmtd) in series with the an
tenna. 

RCA lX, 1X2. lAX. 1AX2, 4SXS 
Lim Cu1uie11u r 

ln some production, che .005-mfd line 
bypass is connected Lrom plate to cathode 
on the rectifier tube, instead of from plate 
to chassis. 

Capacitor C Jta11q.-s 

With the e.xccption of ~lodcl 45X..i, sec
ond production receivers had the follow
ing changes: 

C14 changed from .015 to .02 mfd. Cli 
changed from .085 to .02 mfd. C24 
(lA.."<. 1AX2) changed from .2 to .1 mfd. 
R4 chaaged from 2.2 to 3.3 megs. 

Address Change? 
Notify RSD'S circulation de· 
partment at 132 West 43rd 
Street. New York City of 
you.r new address 2 or 3 
weeks before you move. 
The Post Office Department 
does not forward maqcu.ines 
sent lo a wrong address un
less you pay additional 
postage. We cannot dupli
cate copies mailed to your 
old address. Thank You! 

* HELP TO AVOID WASTE OF MATERIALS AND EFFORT 

RSA AFFAIRS ARE YOUR AFFAIRS 

IN THIS TIME OF WAR~ 

36 

You know what Priorities are doing to your replace

ment parts supplies-

You have seen what tire rationing will mean to you.r 
business.--

You will see many other restrictions that will make 

the conductinq of normal business difficult or impos· 
s ible-

Radio is an essential industry . .. but to insure essen
tial ratings for YOU, Mr. Radio Serviceman, a strong 
National Organization MUST be representing YOU 
every minute in these war times. 

HELP RSA HELP YO U ! JOIN RSA TODA Y! 

RADIO SERVICEMEN OF AMERICA, Inc. 
"Reliable Service Assured" 

Al Kilian-Executive Secretary 

Nat'l. Headquarters: 414 Dickens Ave .. Chicago, nt. 

It will pay you to join RSA: 
for besides membership in the national organization of the 
servicing industry, you will receive an RSA membership ce..-~----
cate, card. and decal to identify you with " Reliable Si;. 
Assured", and every month a magazine full of valuable techn 
data and news. All for only $2.00. 

Is that value? 
Anyone of high ethics, legitimately engaged in the 

servicing profession, whether he owns his own business c 
rs eligible for membership in the National Association of RSA. 

ACT NOW! CLIP AND MAIL TODAY 
r-··--•••••••••••••••••••••••••••••• 

RADIO SERVICEM £ N OF AMERICA, Lnc. 
4 14 Dickens Ave., Chicago, Illinois 

I enclose $2.00 for one year's na tional dues and 
apply for membership in RSA. (Membership in for
eign countries and Canada. $3.50 a year.) 

Name .. .. ..•.. . . . ...........••. .. •. . .• .• 

i\ddress . . . . . . . . . . • . . . . . . . . . . .. . . . .. .. · · ·• 

City . . . . . . . . . . . . . . . • • . . State .. . 
RSD·2-42 
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Centtalab 
RADIOHMS 
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The history of CENTRALAB can be 
read in its advertisements down 
through the years. New develop
ments • .• the result of research and 
pioneering ... keep Centralab con
stantly in the vanguard. 

Today ... research alone is not enough • • . 
the demands of the present emergency call 
for an "ALL OUT" program of production. 

In '42 CENTR.ALAB will not fail to maintain 
its record. In ' 42 as in '22 and '32 . . . 
always "SPECIFY CENTR.ALAB". 

' 



For Farm Areas ... AND FOR EMERGENCIES! 
Turn Service Calls Into Sales Calls 
With These Rew RADIOLA Models 

RADIOLA MODEL B-52 
* 5 RCA Pref<'rred Type. I ow-D rain Tubes * £!.asi/i• Co111•er1ible Jo Po11•11r-Li11e Operalio11 * R.F. Stage for £ r:tro Seusiti1it1· * lpproximatelj 850-Hour Co111bi11alio11 " I & 8'' Bol/ery Paclt * Full A . V. C. ktio11-7 I u11ed Circuits 

IN F ABM MARKETS, these greac 
RaJiola battery radios have always 
been real profit-makers for service
men! And no'' rbere's a big nm• 
n .. trkec-for m ary and councry 
alike. folks wane an "emergency" 
raJ10 ... a raJio inJepenJenc of rhe 
po,, er-line . a radio that scays rm 
"hen rhe power goes 1f' 

Through use of the RCA M odel 
CV-12 Elecm>fier tavailahle as an 
inexpensive .tccessory ). rhe Radiula 
B-52 opcraces on house-cum:nc, 
wuhouc battery-dram ... yer can he 
changed over co battery oper:mon 
ac a momenc's nocice if hlackoucs, 
air nuds or mhert'.IIlcrgencies should 
make ir necessary! Remember. mo, 
that m man)' farm areas elecrnfica-... 

,.llU U aNPI 
O ••IOJ\oll U 

I 
BADIO LA MODELS ABE 

EQUIPPED EXCLUSIVELY WITH 

RCA PREFERRED TYPE TUB.ES 

non ma}' hetldt1J"I Yc1u can ca..~1ly 
sell your prospects on the adhtn
ral?es of gercing modc.:m raJ10 rccep
aon wm ... wid1 eaw convecsmn co 
power-line operation ac ""l rime! 

Housed m beauuful cabmecs fin
ished in costly walnut vencerS-\\'lth 
barrene.~ complecely sclf-com:uned 
-che<>c.: RaJ1ola mnJels are real ~cl(
seller~ Why noc cut 1·n11m·lf a ~ltle 
of ext.rJ prolirs ? cc your Radl()ltt 
Discribucor coclay ! 

RADIOLA MODEL B-50 
* ~ RC 1 Preferred T,_11pe. Lo1u-Droi11 T lfbes 

* \'t!lective 'iuperheterody11e Circuit 

* F11/I A. V. C A ctio11 - T oni! Omtrol * 5 Full-1011ed P.\ I Speaker 

* JO<>O-Ho11r 8tJ/lt!ry Life 


