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The Purpose of Electric Rad io

Ell-etrie JUdio is publi!ihed for amateur radio opera
tors and o lht"l'"S who appreciate vintage rad io equip
rtll'fll. II is hOJ'l'd tha t the magu ine will s lim ulak' the
miming ol, and interest in , this typl' oll.'quif'll'l.'fll.1'hc
magazine will provide information regarding the
mr.Jdification..rt>pair and build ing of l'quipm,'flt. W(' wi ll
al so work towards a grealer u nderstand ing of ampli 
tude mod ula tion and the p roblems th i!l mode fan'S.

Electric Radio Solicits Material

We are cons tan tly searching for good ma te ria l for
the m agazine. We want articles on alm05t anything that
po:·rtai n.", 10 the 01&.>1" amateur equipmene Of AM o po..' ra
lion. prom time to time we will a lso have articles and
s l~ noIt'Vant to the C.W operator and theSWL.Good
photC'l'lof ham shacks, boene-brew l.'quipml'll t and AM
opera to rs (prctl'fably in front of theif equipmt'fltl are
alwa~ needed. WE' also wdCOfTll:' suggetions for s to
rie!;; o r infOlTTl.ltion on unusual equiprn<"fll. For addi
ticowtl infornulion please write us Of giVE' us a call .

•
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11\!· n C-474 -A. 11u' receiver i ~ Ih (' 1(" 1113 IIf th e !1M; Ih t> Irollmullill t>r j, th e righ l 2J3.Th e
BA-4H hdlh' ry j , in lilt' lo w"'r cllm polrfnwnl , coll llt'ct t>d til receiver by th e , h ort di agonal
cab le. Th e 1llll/o;t'r cablc oIllht> ri/o;hl clIn nt',:b the trolln!lmille-r 10 the G N-44 hand cran k
ge nt'u tor, u ,u.lll y viol ril lt'r un il 1'1 .-)0 wh ich wou ld b e- in the co m part men t at the
lowe-r righl .

,mol which cou jd be n ·... ly In go wit hin
minult~,),1 a m-w Ilx·dl iun . Mo..t Arm-ri
cans how..-vvr, felt Ihdt .I [Ump"dn war
W,l S non..• o f ou r bu..im...... And d .....ig n,
p rocu rem ent , and even opt·r..lin n o f
Army radio.. w .... till' ~)h of thc· Sig n,ll
Corps -- a small but ri~;id bu rr-aur-racv
who ....• mollo mighl have been M Wt' will
field no radio before its t im...M • Develop
m..-nt o f a bo"lt'r small I IF rad io tx-g..n
but nol. l"x'l1 uick ly.

By 1941 tht· Army hold a ",ruup nf
h,',),vy bUI fn-ble 1920's pold:. """s (SC'H-l
31,161, an d 171) in .... -rvire, a smal l but
heavy vehicula r .....1 IIt'gin ning ddiwry
tth ... BC-223 an d BC..1 12 of SCH-2·1S) and
a more mud .. ·rn ...... (th,' BC -6S4 (If SC H
2Kon 'a lmosl rea dy' bUI nullo be ava il
able• u ntil 19-12. Wa r l'tJUld wm..• oi l any
lim..' - wha l 10 do ? As luck would hav..•
it. HCA was pmducin g a small fidd ra-

5

olio fur Sw....Ien: tho.· Us. Army took uvcr
Iht' contract and Iht' rad ios, d l"Sign.:Jling
it lht· IJC-474 an d the equipment (incl ud
ing acn-sso rit'S) SCK-2Klt

Th e 'Sw..-dish radio' is h.l ....-d on th e
low-powered KC A AVR a nd AVT-Sl'ri.."S

r -i vilia n atrcran r,IJi os of the lol t.., 30·s. The
BC-4 74 Tlu 'ivt'r i.. essentially th e AVR·
20 with Itw.· fo ur f.-volt rubes (f.Sl, 6KH,
M-7. MY'll n'plaood by roughly cqc tva
I" nl 1A vo lt lyp''S and the crys tal control
provisfon removed. The transmitter is
mo..1 lilt.'1y a di sgu ised AVf-I S. (Can
some reader provid..• info on th is st,:"?). If
il is. th.., UC·474 could almo..t bav..- been
d,'Sig no.od overa lu nch hour.

C co rgc C ol dsto e c (W8A I', then
WtlMC.Q1 served as Division R.ldi o O ffl
Ct.'!' o f th e• Third (AnnyJ Divi sion Irom
April 1942 w hen the divi sio n wa s in
trdining in tht· l.l.S. through the tnva..ion

continurd nut pagr
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BC-474-A re•., view, The rt"cl.In gul.olf u nil olI l th e rea r of th e Irolln!!milt t"r choll!!!li!l i! th e
com b inoll t ion m k olI nd moduloll t ion Irollndormt"r.lbt"roil olI !1!1t"mbly olI l lht" center ts Iht"
trolin!lmiltt"r 100lld ing ro il. Tbe second item from lht" right on the rf'olIr of Ihf' receive r
chu!l i!! ill Ih f' 'n p olici lo r p.Kk ' - Itv e bypoli" 't colI p.Ki ton in ;II Woll . fiUt"d ca n. The dull
blo tcht"S on Ih t" IF Coli n!!. re u o f ch oll"!Ij" an d elsewhere are rorro, io n.

the lypicdl lhn'l' !<O('l1 iun ",n'iv,'r Vdridbl('
with PoJpl'r boJ!<o(' plu-nol k- ins ula tion, Ihi'
fi...'tJ ca ps a r.. " ilhi' r black (Jdkl'lih'
mol ded uni ts or card boa rd cased tubu
lars, a nd the lulll.· SlK h'ls and transmit
tcr coi l forms a ll.' black ll.Jkt·!iI.·,

One item I had m-ver M'l'n (though it
is pnJb.Jbly Iamiha r 10 IhoM' whu ha ve
wu rk.t.'tJ o n RCA Motso f Ih,' 4C h ) a re tho
receiver trimmer caps , 'Ibcsc aro cw armc
tubes m ounted uprighl on tho' Chd ssis
with a brass tu m' ill th o' up!"_.'r end and
an in...ulatcd b r.. ..s p lung" r which yuu
pu sh o r pull Ir om t..-low III vilry Ihi' ca 
pacitance. B,x-aIlM' th.· l'a p,lcitilnn · Timg ,'
is small, these work Iair ly well for the
RF a nd a nten na tuned circu its h ut Wot 
ting the local o~· i l 1.lt\lr jllst rig hl by Ydnk
ing or push ing a pl unger is wor"'l' l tun
Iric ky . There's .. sp.x-i.ll tuul Ior Iho'M'
(RCA No. 126.."(6) with .. I\(lo k on Ont' en d
to ," gage lhi.' hole in thr- plung.' r and a
!"olM:k. ot fur th e lurk nut on Ih., u lhi" .

TIll' t ransmitter tu ning ca ps a re typi
cel jow pe'WIT ha m or commercial g rade
umtv.Thetun mg dtals arc ju'il spring stc..·1
pui nt"rs mounted over calib ra tion mark
in., s o n Ihe pa nel. Stamped anti-backlash
,,'·.lrs on both J'\..viver and tran smit ter
lun ing givl' a lu ni ng rat e of about 175
ke,,/n"Vulut iun . A I,'mpo."faturc cum pl.'Tl
!>il ting ce pocuoe Is UM'lt for the tran!'rnil 
tcr oscilla to r paddcr but Ihe r«riwr isn 't
compensated .

The transmitter functio n switch lees
yu u choo se OFF, PI lO NE, CWoo r C AL
The I' HO NE pn!'ition completes the
mod ulator ca th ode circuit . In C AL post
tiun, the MO is tumod on 10 allo w zero
be,ll in., t1 received sidl inn .

There's a St.'poir.l l " I'I IO NE/ CW sw itch
for the receiver. In 1'1I0 NE lhe receiver
AVe is enabled, and lhe usual audio po
t,' nt inmlot ,' r arrangement is used fo r vet
urn c comrot. Wh.'n CW is !;('1.'C1Lod. Ihe
AVe is disahl. 'lt , a rsd a second Sl>ctiun o f

7 conlinu t"CI nul pagt"
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Ulldef ch"ss is view of tbe BC-4 74-A. 1111" shi l"ld ecve r over th e M O ('oil l.ll1 righl ) .llnd
the rrau smltter power cab le w ere removed fU f lh i!lpirlU ft". This is dt' f ini ldy.ll 'h igh e
design _ th e MO c ol! h.1!! only IS tu rns nn .lI 1" fOfm! You gnl... l ik to .ll lly udio which
u ses a n RF ("ho kt' wound wilh gfr t"n sse ISingl I!'-S ilk ,,·C oVt"f'fiI) witt" Jik to th e o nt"
bt'h ind the m eter case .

While r"pl.ll'in!) Iht, t f.m~fllnm·f I d is
covered that Ilw h-ad Irum the RF roil tn
t he t u nin K C.lp st u to r wa s hooked
through the hi!) but ha d never ho 't'n su l
dcred .

Du ring Iht· prun oss of fixing thl' oth,'r
problems, tht' n·("t·iVl,·r developod " un.l
cps o scill atio n in the au dio secti on .
Changl' 1 to Ihl' tech m.mu.rt (I'M 11 
250) s.:ay.. thl' problem ca n hi' solved in
the fidJ by ~h idJ ing Iht· IDS; " viJt'ntly
capacitive co u pling ho.'t wt't·n tht' pl.:ahOS
of Ihe two audi o ~Ia f;t'!>o in this tube is
the culp rit. Add ing .I 3.3 mt·!) n ·..i:o.tor
bl'l w,...-n th r- plall's (nq.;' ltiv l· fl'l.Jb' lCk)
eliminated thl' u '>C:'ill.ltion in my .....'t .

Afte r fixing thl~' problems, and rcptac
ing a coupk- (If wr-... k tu,,".'S. my OC-174
is with in the .....·nsit ivity spt'Cs, g iving
enough audio fur gOlld ht.·.Idpholll· ropy
with about a 5 microvol t ..ign.ll . With

•

ca n-I u l bend ing o f tu n ing ca p aci to r
plah '!>o, th e (\l lihr,lt inn was brought to
wi th in 01 fraction of the pointer wid th
over most of thl'luninF:r... nge .

Afh'r fou r minutes warmup, drift o f
the rran smnter o f my '474 OIl 3AA5 kcs
w" s -4011 cps d uring 30 minun-s of four
minutes Tt'Cl'ivt' ! on c minute tran smit
cyd ing. Du ring 10 more minutes key
do wn, dri ft w.:a .. an addit iona l -100 cps.
Th e "''t. hOWI'VI-r, wa.. not ('V\1l do.... to
s tdhili" ing; ,II thi s k lW pOWlT1t'V'"" com 
pll'tI' W,lTm-Up would p nloobly take !;l,'V
ora l hours and wo uld he accompa nied
by se-veral h 's mUTC d rift.

Maxim arm und istorted modulation is
about 711""; above th is II'V<-'I d ip pi ng bo....
gins and yo u can't gl't highr-r than m "".
This is probably a design feature in 
tt'nd n J to pn.·Vt'lltovermodularion which
cou ld ca use thc modulation tran sformer
tourr ovcr.

~on l inu t"d on pagt' 2"l
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The Colltes 321' tr..nsmluer. Th ill illo nt" ol tw o kn own to I'd!! •.

In hi.. ronversatjon with Bill, Rog t'r
Ill('nlionnj thai he made h i.. fir-.t s..o;;n
con tact using a Central f.:J.·..-tromcs lOA
exciter and tho.' 32F a s an am pfifk-r. He
said he gul about 10 wa tts ou t.

Hill has "p romised " to gl'l Ih.· 32F on
the a ir MSI;M.)OM. I thin k we're all goi ng 10

gd a rea l th rill when we hl\l r il . l it, ..... y..
he 'Il gt'l it o n 75 fir-.I and maybe tater
hc'lI wurk us on 21.1 . It's Sl;llllt'l hing 10 look
forwa rd In .
Footnotes:

I may have nu-nt joru..1 this bd tln' bUI
Bill Stt-'Wdrt, K6ItV. is n'dll y Ont' of my
favori te people. I fiN. ml'l Bill, via a let 
IL-r frum David O lst-'n, WfoI 'SS,..aboul two
ytoa TS ago w hen I wa s [u..1 sl.lrt ing ER.
Il l' had bu mp...,J into Bill on Ih.· ai r and

II

tho ugh t be WdS so meone I shou ld talk
to . I (1lnlac h 'o.i Bill and it was like find 
inK lho.' "mother lode", Not only ha s Bill
ho.'t'fl d virtua lthbra ry of in formation' bUI
he 's Int ro duced me 10 many peo ple 
mn ..tly ox-Collins em ployees - who ha ve
dpp..·.In 'tJ in the p<lgt-'S of ER. Roy O lson,
WAhTI IO. was the fir-.t I th ink (S('C ER
#4 and #7) a nd tbcn Bob Sa meulson (see

ER 'l'I.1 nd '11 ) an d Ernie Papponfu s,
KbEZ, (sco ER . 101 and Warn'n Brucne,
WSO LY, (next tssuo a n article by llarry
Snyd " r,WO RN, describes w arren's 3OS
I am plifk-r a nd in a future issu e Skip
C n ,,·n.K7YOO, w ill ha ve the ..lory on
a nol h..-r of WArnr-n's rigs, the Collins 30 K
~nsmi ll t-'T). Bill has "-ally holpod me gt--'I
ER th rou gh I h.~ first cou ple of Y" iU'S.

con tinulI'd nul p"gll'



Rear view nf tn t' 32F.... ol work "I art

Rogt'r Pit'rn.', is now n-tin-d (Ill" !" XIl
y t'<lni o ld) and livr-, in Ct"l.lT Rapid s. I It
writes ex tensively for the (\~l_')'Lf{'lpl<J.~

C azdh' and t he Dt'S Moint' !", lowa , J:{q; 
isl('r, mo st ly on ..Sodo-Econom!c issues"
a nd occassionally radio related stlh~ 'l·t s .

ROKt'r wo rked for Collins from l Y14 to
1941. Duri ng Iht, wa r he W ,l S ,It MIT and
Harvard, involved in t he Rada r d t'Vl'1
o pmcnl proji-ct, li t' worked for Dan
Noble a t Motorola from 1941 -1940, From
1946 u nl il 195 1 he worked in II.IW,lii for
the Hawaiian Tok-phone COmp,lny mod 
em izingy n-va mping thei r t'nl irt' cum rnu
nication systems. l it' returned to Co llins
in 1951 and worked on Sp ,l('t' rd,l tt"l
comm unications project s u nt il k ,iVing
then- in 1964. Fro m 1964 to Ih.' p rese-nt

12

,

Ill' h,IS l"''l'n involved in m.lny d iver se
pnljl '(·ts some of th orn un related to radio
or olectmnics. I called Rog" f 10 con firm
the- d l1.lils in thi s s to ry and we had .1

VtTy in tt' fl.'s ting conversation. I think
we'll ha ve mort- tin him in a future iss ue.

l.isb'n in g to Iju- t,II'...J conversation bo

twee-n Rog" r and Bill it W d S Vt'ry clear
th,1l both (If thorn looked back on th ose
t'.Hly d,lyS al Collins wit h ,1 g r"al deal o f
flllld n.'ss . Th.,y mentioned th.u they
worked "If> hour day s" ,I 101 hut that th.,y
really .'n;'; ' yt...J it. Work ing fo r Art W d S

"fu n" an d "exciting". a nt' di version they
had, that I fou nd in teresting, was rt'gu
la r po k"f g,l nu'S in a room in the ba ck of
t1w l..Jf,'ydh' Cafe. Art always insisted
tha t t hr- winn ..r buy tjw hamburgcrs!»
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Sche m..uc of th e 32F, draw n by Roy G. Au~l in .nd ch «krd by Ragtor J. Pif'Kf'

John Slf'w..rt,lhl' Co lli n' 32F . nd Hill Sl t-w.rt. K611V
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H oss Traders Flea Market, Deerfield, NH

by George Ma ier, KU l R
64 Shadow OJ.k Dr.
Su d b ury. MA 01776

It W,IS cr-rtninly a n'flt...'t ton of thl' gn ';11 sprin~ wea rhcr and the gus to for gea r Ihal
brought !)('()1'le to th is se-mi-ann ual event . Tho atte-ndance W ,I S qu ilt.' gnnd a nd th e re
wa s a fai r (not gn'ilt) su pp ly of vint.lgl' g,'a T. It so.... -ms 10 go in cyctos: sometimes
there's mort- gl'aT, sonu-umos ItOSS, hut I d o gl'1. a so'nM' th a t it 's slowly di s.'ppt'aring.

Amo ng the- ite-m s I S,I W for MI,- were: SCVl >T,I! R ,m g l' r s, a TU5-S0C. IlKD's of various
tyP" s, IIQ · ll )( )'s, 1111's, ,1 140X ,1I1d M'wral 170's, OI n S-40B. a crus ty .12V, C onser II's,
Il l' s, IV's and G-76's, two Mt'i ssn"r SigrMI Shifh'r-;, so ml' Cloht· Scouts, a nice DX4lJ,
severa l lOlA's <I n NC':\()() and a Hi,l l} I p robably mi ssed S('('ing: some o f the o ther
gl'Olr th at was uu-n-. I s.JW no V.l li,ln ts or Colli ns 7SA/ SIJ tYfll'S and only one or two
R-3lXJ's.

Hill Holly, Kt HII, with some of hi s ..ntt q ue k i"y co ll("("l io n to look ill ilnd som e for
sale. Bill has w ritten ilnd pubfished .. very n ice b oo k on the hislory of Vi broptex
a nd lel i'g raph in genera l.
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"The Ti mlron", Ti m Sm ith, WAlIlI.R. with olI b it ol ro r rvr luh ing tholl l', pro hilb ly .
p.r.nilic , u pP ",,,,,or lor. new I' A Ih . t he', working on.

•

George, KUIR. beck in h i, ah . ...... in Sud b u ry, M.u , .

IS

~.
• •

•
- -



J).lVid Ol~n, W61'SS, Ch u l. Vi st . , C",l ir. in hie ha mshack. Dave ill a n ry acti ve
m ...mber of [h e AM " ..te .-nily. lie's one of Ih f' few peop le Ih..1 I've wo rk ed o n all
b.. nds 160 thru 10. An d 1 th ink that if we havf' .. 'goodw ill ..mb..sudor' il is D.l ve,
1If' is a(way' f" l,"ndly and h ... lpfulto .. I1 YOl1(' h ... nwl," ls on thf' ai r.

Left to right. r ..rk er lIf'inl,"rn.mn, W1 YC , O uif' J...-gl,"r, W6AD and lI..ny Carhnl-ln.
W6ATC ..



I '~ul Ceueson, WA3VJU, ~nd Dd>r~ J)~ig le ~ t th e controls in th e r~d i (l s tu d iu ~t

tht·i r home ncar A ll ndru l i~, Mdryld nd . BUlh a re bruddcOI!it jOllrn.l li!ils.l t ri"'01 1 rad io
m'l wo rks in Wd!ihingtun, D .C., and have d t' !JLi g lll'd this rlHJ II1 no t only.l ' 01 rep lied
broOldC.I!i t ~l .l l j on Ircm the 1"60' , . h ut .. lso .I!' ~ work in g newi'! produdion s tu dio
an d ta pe editing fu i lit y.

Pa ul Kdly, WA2N ....:. llu nt ingto n St~ t i .. n, New Yurk.
17
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FIGUR E 2
signals jump out of the qukt background,
as there is no receiver-prod uced digital
QRM. Strong sign als sound ckoanand un
d istorted . I n t~tingly, a solid -sta re rig
nc....-ds balanced diode rin g or FET mix
en 10 equa l it, usually .11 the eXP'l'n!oC o f
M'nsitivi ty .
Government Serv ice Noles

The follo wing arc portions of NAVSEA
R-390a/ URR bullet in 0967- LP-OOO.()()lO
wh ich details Navy modifications and
hints.

1. Tests at 55 d iscret e rrcqccncics, us
ing the u nbala nced a ntenna in put and
long nms of coax res ulted in a 42 dB
dogr edaoon of rcoevcd signal strength .
The rec ommended fix wa s to usc an
ad apter, UG-970/U, and re -connect the
antenna to the bal anced input . This
adapter grounds one side o f the balan ced
input.

2. When the zero-adjust knob is turned
too far clock wise, the clutch d isk may
brea k loose from the sha ft. A procedure
is given 10 have a machin e shop repair

27 oontlnut'd nnl pig I'

'2 to pin #7.
S. Sold er the lead removed in stl'P . 2

to the plate 011 p in ' 5. The wire "'-'\" .15 to
be shortened a little bit.

6. Solder a wire from pin . 6 (inte rna l
shield) to the renter sll'('\'(' and ground
lug.

Thepe rformance results a re as follo ws:
A. The minimum d tsoerna btc signal is

now less than -150 dUm. I say HIt-'SS than"
bec ause the mea suremen t is now limited
by my test equipment jcakagct

B. 10dB SI N rat io : .022 uV.
C. AM !ioI'nsilivity: .1 u V at 4 Kc I.F.

. bandwidth.
D. Singlc-tol\l..· b locki ng dynamic range:

123.5 dB.
E. TWO-lo ne spurious-free d yn a mic

range: 101 dB at 20 Kc. signal spacing.
and 85 dB at 10 Kc. spacing. Dynamic
range mca surcmcnl s arc also lim ited by
equipment lce kagc, !'O the numbers arc
probably co nservative.

Thi s level of performance in a tube rc
ceivcr t.11((.~ a lill le gct ling used to! w eak
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