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The Purpose of Electric Rad io

B ectric R.tdio is published for amateur radio of'l'l'a
tors and OIN.'TS who ..pprecia te vintage r.ldio t>quir
mcnt. II is hoped thai the mag;l]'Jne will 5timu l.lte the
coIll"cting of, and in tl"l"e51in, this typeof equlpmcnt.The
m ilgoll-ine wi ll provide inform ation regarding the
modifica lion,r l1"'i r and build ing of l'I.Iuipml'fl l. We will
a lso work towards a greater understanding of ampli
tude mod u liltion and the problem... th is mudl' faa'S.

Electri c Radio Solici ts Mat erial

We are consta ntly searching for gUlld ma ll'ria! fo r
the magazmo. We want articles on alnul!;t anything that
pertains to the older amateur equi pment ur AM 0 p"'ra·
lion. From 1il1\l.' 10 time we will ..lso have iIIrtide:s and
slo ries rt·k....anl 10 the C.W Of'l'I'alor and tht- SWL Good
pholos of ham shacks, home-brew equipmt'fll and A M
opt'I"aton lp l"l'ft'l"ably in fron l of their t"'Jui pmmO art'
al ways needed . We also welcome suggestions for sto
rit'S Of information on unusual equipment. For addi·
tional informalion please write us Of give us ill rall.
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The S RR·13. Tht" met ers .ll u r rN right ind k olli l"ca rri e r lev el fn r tuning purpos("!O .:md
..udin oulpulln oI l1.. w !lri l injl';" !I1.md.ud 1.." el for remote !IJ'¥dk f'TII . TIu' tuning h.l " e n
excelter u' feel', hul .. ("no k or "pinner knob would MYt" been helpful,

History
Th e U.s. Navy emen -d WW -II w ith tho.'

RBA, RUB, an d RUe (WI" 11 c,llI th,>o;,t· th e
' RB)( !'oI,' riIOS') as it!> stand ard corn m uni ca 
tion s n ,«'ivt,rs - hug" bu t slll'n '!'> sluI 19.1t)'s
sl'ts hu jlt by Ft.J Pf,ll Tuh-p horu-, RCA a nd
oth ers. With thi' m,m y urgen t doma nd sof
thl ' war.dl"Sign of OJ m-w rt't"l·jVt'r was no t
top pnonry so the RB)( un its a nd drafted
civil ian <oMs Iih · thl.- Nationa l l lRO (USN
RA S. RBJ. RCE dnd RCS) and RC A AR -AA
(USN RDQ I had 10 ("dTry th l' 10.1<:1.

Aft,'r the war, th e Navy worked w ith
RC A at Ca md en, Ne-w J"r"l'Y. to d evelop
d n-ptaccrncn t fo r lh . · R[h f.lmily . Th o
n-s ult wa slht' SRR -11, 12• •and l :\ hui lton
two AIlgusl 19,',0 limlr.wls, T lu- sho rl' sta 
tion {'FRI{' for'fi xl>t.1") version W.ISbuilt o n
19!11 contracts, I d o n 'l know of .m y lat er
pRlI-Url'm('nl of .>ilh. 'r Sl>l . T he final con
tract for RBCs WolSdat ed S!.·p l, ·mhl·r 19'>()!

The....• rad io", .....-rved on ,·v"ryth ing
lolrgt' r tha n a lu;;ht l.ll oJ" wel l d S .11 cho re
sidiion.., bul l do n'l know how many ",h ip'"

5

actl1J.lly gol them. If Ih('y sub-.lanl i.llly
R'"I.tn ...'[ t ho Rlh "'. lh.· lo l.d profun'"
rm-nt m ig hl ha ve ht. -n .1 few thousand bu t
Ihl' h ighl'Sl .....-r ia l number o n Iht · three
S RI{ IIn it",I haw is 9M9.

l'hl'st' ""' Is can l'oPY s.."1l hili t111'y'n'
n ,.lll y not stol h ll' I'nllll;;h fo r military u.....' in
tha i mode. .....1 d S Ihl' .....-rv tccs ronvr-rted
fm m AM 10 ssn for voice (19 7(1'",) beetr-r
receivers wo u ld hav e been nt...-ded . And.
as W(' will .......... it i.. Iib'ly tha t thl'y were
.....-rvi ng prim.nily in'",landlly' ...ta tuv long
bt·fnR· th en.
Design

Th(' SR R-1J. built I" si lll·fon·c rysl .ll eta
bilizcd occill a tor-,bocamr- tlu- st.mda rd , is
su rely m-ar th r-high point of the-develop
rn cn t of t h l' t u na bl e o ",dllollo r
h.lnd sw ile hi ng s upt 'rht>t rod yne. Wh iII' the
circ uitry is o lnvt'nlion.l l. 1he Sl-t'sm ·1w ni-
Col i d l.....ig n and mec hamral and .·II -rrtcal
co nst ruct io n j., Ih. , m()<o,l n ofinl'li I have
I'VO'r .........-n .

Co nsid l' ri ng th l' ci n:u it ry finol, lht' S RR.

«K1-linut'd nn l p.tR~
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SRR-13 Iop rear view. Th e h Olldl l,'f1 ts rhe po wer su p ply.The cn vers h..vcbcen rem oved
from th e .aud io oI'Ist'mbly (.Ibo ve rea r ronned orl .m d II-' assemb ly. The lund inn sw itdl
r.a il is vi"ible in the Spd« bet ween IF dod aud io d'lSl"mb li". lns ide of set i'Jpainted n oll
black to minimiTe re flected liKht which wou ld red uce ..Ii. ' ronlf" ..t.

risky because of lht' d .mgc of Ielhng o r
putting ,I ha nd in till' h i~h voltage. Such
cu nd itions ra rely 1,1'" morv tholn ol Ir-w
doly" and tht·fl' i.. ucually r-nougf . 'x trd
equipment to putoff rcpairvfor th ,lt Inng.)

The Tl'U ' iVI" fr,lInl' hol d s ton main d S

~'mb l i l's: first a nd seco nd R.F, 101:.11 uscil
la tor , m illl'r , lhtO kc convert er, 2lXI kc IF,
aud io, po wer sup ply .cali bra tor••and BFO .
Each (If thl~· C.ln hi.' n-placed d'"oJ unit by
!IKI'\t-'ning a fe w ca p tive sc re ws and
un pluging. Thedial rmxhamvm and lun
ing ca pa citor an'abOt'd <,i ly replaced .

Within th.· IOdin a.......mblit'!' Iht'n' are
fmm om' to nim' ..mauer plug-in u nits
con tain ing one or IW( I tubes an d thr- dS<,()+

elated ..mal! pMts. They slid ,' into indi
vidual culls in Ii'll' main ds....-m bhr-s (mat
ing there with il ..pt'Ci.lI suc h 1) an d are
held in pla ce by lurning a ba r wh ich loc ks
into ..Iuts in 11'1,' sid.'Sufrhecell. Ea ch ..tago
u nil i,,« ,m r lt'!t'l y shil'1d,"l.i. and prnh..rtcd
again ..t damdf;" - y.'! il Col n lx· n 'r1 d<"t"l.i in
a mom,·n!.

7

Mo..t problem .. c,m boo co rrected hy rc
rl.u-ing euher ,I mdjnr d......-mbly (which
could in molnyC.l ...'!' ho.. id.'n lifi.od hum tn.·
..ympt orn vl o r 11'1,' Ia ulty !">t ol f;" , Th e bot 
tom.. o f th, ' major .l ....emblics f.K" u p on
th.· topot thr- ....·1an d down o n tfu-botto m;
by taking off .1 cov er yUIl can reach the
con nections to th,' s tage un its and the
tubes Ihcm selvcs forsig n.ll iraci ng orothcr
tr oubleshooting .Th i.. tvevc n more impor
lant Ihan it ....-cms: since the IUlx'S are
..old en-d in to Iht' sldgt· u ni ts, thl'YcoJ,n't be
h....ted in a tube I.....n-r. On tfu- SRR-I3.
chec king stagl' gains is one of thl' fir-st
(ra ther than Ihl·la..!) thmg s you do,

The stage units ,I n' "a sy to repair; if the
prohlvrn is a bu rned out tube or n-s i..tor,
YOIl coi n ('hang., it ina co uple of minu tes.
As I rccall. ou r shlp had bo th replacement
stdgl' un its and Iht· lubt.... an d smal l Pdft s
to repair them.

The at tention to maintainabilny go,'S
lx'yund phys jcal dt'Sign. With oJ, pm Jl'C'
tion-ty pt.·diai. you can'l fl.·ad 11'1.' fn'(llJt'ncy

con linu"d nUl po&"
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Rt'.tr - If .Is!l('mbly with n ne sUge u nil p ulled partly oU I. Fro nl - (Il1'f t 10 righU Th e
product d ril"dor sl.lgll" un ii , (oedl osci ll;llo r s l.1Ige unit, .....p resenta tive sub min i..ru re
tubes, and 6X4 rt'rtif it'f.

sig m-d to s ta rt d ip ping ,Jt oU l% mod ule
uon . Bt '('ilUM' vacuum diodt~ req uire d
con~id t'r<l hlt' voll .lge cha nge- to go fro m
cond ucting to non-cond ucting, a limin-r
whic h runs di rect ly {RI m thcdetcct or out 

put mu"t st .lrt to cli p well belo w the point
at whic h noise pulses an- to be cut off. I
replaced Ihe vacu um tu be with a IN914
and f hdngnJ Ilw bid<; 10 std rt cl ip ping J,l
101~ . La ter I di o;olWn 'li th "t tht' Navy
also n·pl.wt'\J Iht ' tube wi th oJ ..o lid ..t.1 lt'

d icxh - - hul ..iocI' th t'y didn't change the
bia .. val ue, the disto rtio n w..... Im proved
only ..lightly.

As wit h othe-r high g.l in ncoivors hav
ing margi nal AVC act ion . ,. good ha m
anu-nna giVI'S l'nollgh input vo uagc to
C<lIlSI' the SRR- t:l to oVl'rltMd ; thi s is made
won,,-' by the fJd th ,lt tho RF/ IF gJ.in
control is disabled on thl' AJ mod e.....lJ sing
an at tc nuat or 011 the antenna terminals
im proved the a ud io bUI th l' righl .lnswpr
weujd be bet ter AVC a nd d gain co ntrol
which Vp''T.lII'S in 01 11 mud.'S.

•

The-most tirne roncuming problem WdS

dialcalibra rion . EVI'n whcn tho sct is prop
crl y aligned , dialerrors of;ll l kcsor mort'
,Ir.' ty pic dlo n the 2-4 Mcs band, and on the
24....12 Mcs band then- an- errors vf over
IOU kcs - about an inch on the d ial scdlp!
You can co rrect rhc calibr.llkm .lt the 21kJ
k<' l'ht'C;" k poin ts bUI ncar the ends of each
band the e rror ch.:a ng''S '0 f.lsl that Iht-n.'
.I n.' l.lrge errors bt>lwt,\'n poin ls; for ex 
a mple if you C.llibr.lIt' .lt;:WX1 kcs, you will
be off by 10 to 15 k<' ,II )XX,';!

Afh'r abo ut JO hou rs of chang ing th,'
value-s o f fixed ca p acitors in the oscillat or
tuned circu its, I W d S ,.hl,' 10 rod uco th.,
t' rnlrs hy M tn 9()%. 1t hen sawed 0 p" n thl'
tun ing ca pa citor ca n an d bent the uscilla 
tor st-c.tion plan-s : rhis n ..tuo-d the errors
to acceptable v.llm's with th r- 'CAL AD
JUST cont rol cen tered ,lnd I() I'SSl'nl i.llly
:f l'n ) with rccahbration ,It tht' nt'd rest chec k
poi nt .

1could not .I I fif't b•.'!i,'vt' the problem
wa s des igned in . Th en I discovered th.lt

ron linuN nl'l l pege
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The Collins 30S-1
Restoration ;lnd IIistory
by Harry Snyder, W0RN
P.O . 80ll: 6101
Carefree, AZ 85377

J u~t line uem W.I !> m,...ted to com p h-te
my 'gray bo x' ,'o l1,,,-t io n a nd th.n wa s th,
3US- 1 amplifa-r, Cood furtum· ..mik...t my
w oly when Jim Koshmid"r, NW7Q. in
Tucson o ffered om- for ""1,,, when I wont
10 kK lk ,I t it, it turned (lut to hot· J nice,
unmodifi....[, nn dr-nt.., n-..toters dream .
Vinl'IS'· 1961, it just ..howod t he hour.. and
y"<l l"\ o fuse. It W.1S promptly 11l.u..lt.,J in the
Cont irlt' nl,d's b.Kk ,*'.11 and hauled back
to Can- tn...-.

'"

K.~turd l ion began wit h a complceetcar
d own -Collmscon..trucrion pI'....1io.· ma kes
th is J, .. n.Jp · d Isconncct everything, unbolt
11'1.' parts and lifll'Vt'f)'thingoul. All hard 
W.ln', lugus , ha nd k-s, et c. wen- also re
mo vr-J ,I I this tim" , The RF d ec k was
st rippt ...i of panel, knobs, fan , n li l and
b and swuch .

Everythi ng wa s Ii~'rillly sOilklu down
with M urphy's Oil Soap and washed o ff 
thi s stuff cuts ,III thl' di rt with nu harm to
p.1rts a nd p.1inl , As the parwl WdS so me
Whill ~:uff(u , ,I new Ull!.· was obtained
(TUm myoid budd)' Bob Crin ndl in
Omaha. The pnl in' cabinet, including the
m.lskt...l RF dr 'c-k, was Sl'nt tlu l 10 Vern
Noln-, ,I p rcfc....sion.rtpa inn-r, w ho USl'tJ an
ind uslridl l'nJ,ml·l. I ll' matched lhl' ongl
nal color pt 'rf('(1ly . l rhink Ih.ll in the rc....
tor.llill n pnl<....."Ss. p.tinting is ~'SI Idt to
prof. .......ionats unk....s w.' are vory, Vl'ry

1,,,,pt'Til' l'Il't'lt .
The re-a ssembly ·g.m with the instal-

lanon uf .1 0;,,1 of whc -ls 10 eliminate her-
ni.l!> when I h.Wt' to move tho th ing. I
in stalh-d I1t'W bh...-dor resisters of high" r
value th an the originil ls to elimina te I' X·

CI'Ssiv.· hl·a I.I .lI!>O insl.d led K2AW - 14KV
1 amp diodes. replacin g the AA6's ,11'Il..~·

W,'T\' m o u r ned with hear -sink co m po und
10 rhocabinet bottom .Th(" &>6~){,"kt'l wir
ing illlt! fil",mt'n l tra nsformer Wt'T\' de
lou-d . The hi gh -vol ta ge chok e w a s
mounted o n l " ceramic tnsuta tors .1S I
understand the-re have been some prob
Il'ms with the wind ings go ing In earth .
All thl' 1' ll'Ctru lytics were chJ.nglu out. 1
USl'lt il 12AL:; fur Ih, ' AL.C n'Cti fil'l'· pt-'l'
Dennis Brothers, WAOC BK · mdking for
d smulltht'l' ALe _I al"it) ],l'f t oUllht'thl'rmo
swit ch ever the tubealong with Tl 03 and
Rtn in view of thi' Iact th a t th is sw itch WdS
NG and thdt n 'p l.ll:l'ml 'nls art' VirtU.l lly
undv.l il,lbll'. It 1.lk l'S,1t Il'a stl KW of d issi ·
pation to lri p Ih is "it} I fd t I WilS Sdfl'
withoul it; o.,'nnis J.grt-'\.>d . I m olY. how
1'V('f. pul in a n a ir fin swi lch 10 ca tch
blow,'r fdihm.' ,

A Ilt·w RF l"Oupling cu ndl'no;o.' r from thl'
pl.lh' tu the- pi-n l'" WdS inr-t.lIll'l.l. I ,l lso
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Kr.1T view o f p 'l ("o m p.u t m e n t

n 'plMl'IJ IN' 15 -mt'tt-r s wi tch up 01 0; Ihi s
om' h.ui n m hoi a t one time. The fan was
re-in..tolll.>d 10 IN' fn )nl n-rmmal "'loiN
w ith co nn...-.. I .... ..O t hat it c.ln bl' removed
witho ut h ,lving ttl un .... lld l' r t h., I..." is , 22
o h m n ",i..to r.. w. ' rl· put in ..I'ril'!'> w ith thl '
p ilo t lampe - plt 'nly o f lig h t and much
!u ng l'r hu lh Iif.., I in!'>tol ll. >d an SO-2:N con
n...-tor at Iht'uutP llt -olirnin atin g tfu - 1lO..-d
fo r 01 Typ, N ,ld. l p tn r .

All n ' lay n ln t.ld s wI'n' bum i..hod and
each wa.. chvc-k. ..'! with 01 lo w-r.1ng l' oh m

motor oI long wi th ,III rt'1.1Yw ib.ch o kl' and
tran..for mer wi nd ings, both fo r n ",i..ta nce
and toearrh. Filt" r cond on ·,... .1.. wel l ,IS

th e choke tu n ing cond on ·n; Wt'n ' ..imi-
100 rly ,'hn.-k.'t.i_Th ' · t hn .....minnted..l.ly rr
Idy W.l!'> bench-checked fo r both contmu
ity a nd dddY. Both met ers wer.. d i....1..

sembled to allow c1l'a ni ng of th r-ir f,lt''t~

and tho in..i,k gl, t!'>!'> . They WI'n ' d Wt'k,'d
fo r il( ('urdc y .II .... -vora l !'>f'o t!'> o n th r- ....·.111' .
Fin ,llly . 0.1 11 V01tolgl'S, idk' I and A Le scot ·
ti ng" Wt'n' ch.-ck.xJ 0100 l ur .lll ju..tod .T his
.3051 now k)uk.. and works JII .. t likt' 01 new
onl' . On ;ltn t"rof th r 305·1 nu t p.ltr

Top vi ew o f KI; compart men t

"



Warren u ru ene, W50lY,
T he Desig nt'r of th e .JOS· 1

In Ihl' Iw ginning, tht'Tl' W ,IS W,lr Tl'n
Bruen c, (nnw W50LY) with .1 somewhat
rl'vol ut inn.uy idea for a low-di stortion ,
low -drive II Famplifier dt 'sigm"li Mo und
the (then ne-w) 4-CXWOOA tuill.' dcvct
oped hy rim;! \'.

Warn'n - hnlch-r of 22 p,lt, 'n ls and a life
fc-llowoft he IEEE- sta rted his t'n gim"l'ring
can-er with Art Collins Novombcr S, 1939.
The -atary W ,I S fifly cents an hour! Actu
ally hr-didn't sta rt ,IS an t'ng im't 'r - t lu-n
were no posilionsoppn atth,' tirno - but o n
the p rod uction l im-. Bul w ith thl ' War
aln-ady r,lging in Europe, it wa sn 't long
unt il he wasinvolvod in d..sign,'(l go'arfor
th e military,

w .rrn-n b..carne involved with Iht'P,Ir!y
SSIl work after having '~ l rt t ...i out ' t he
output network in tht' 32V scnos of AM
tran smuters and dr-volop ing t he pil l.
matchi ng circuit. His basic am plifier cir
cu it - cathode driven, grou nd ed screen.
fl...d back to the- gri d - is sho w n in his
patent d rawing dated July 7, 19SR

Art Collins wa s vl' ry part icular about
distortion prod ucts in amplifiers and ro
quin-d thatt hcy be at lea st 3S d B down 
some of tho new rnca surcmont ml,th tll.! s
curren tly in us ,' would ''( I,w tl' this to a -4I
dB figure. warren's m-w amplifier o'asily
met these rcquircmonts. Art also insisted
on "It'g,ll power" - plait' I x E = I KW. Tho
305- 1 USI'S,1 motor with 'cus tom' da mp ing
to hold down the peaks ,I Iittl, ' and thus
stay I('gal . warren ft't'l s a few rnanufactur
ers did just the opposite - toss damping to
ge'l higher pea ks! The mecha nical cn gt
necring work on the 3051- as well as th e
other 5-S('ri,'s radios . wa s d oni' by Fred
joh nso n. His design s an' of the usua l top
quality that Collins is kno w n for and th is,
of course, rnadu thodisa ssembly and sub
sequent n-stor.nion o f my 305-1 ,1 real
pte.....su re - thtngs all fit right!

The screen grid E is low because the RF
drive E Is additive - resul ting in th e scree n
E thai Eirnac specifics. I know some o f u s
h,IVC raised our scree n E's - with a res ult-

ing deteriorated distortion fig ure, warren
said tha t as designed thi s amplifier win
de-liver lJ()O waus with lo w di stortion
figures.

I understand that in 1% 2, two ' .10S-2'~'

were built. These made usc o f a grou nded
grid triode circuit us ing a tube simila r In
th,' Hl-I77. These amplifiers featured auto
mafic tuning of ,111 c trcutts - sorru- more o f
Warren's design work. The story is that
both a ru st ill running nkdy - a couple of
IUI"ky ham s!

The tlt.'sign work on the Stra tegic Air
Co mma nd 205J-1, 45 KW, au tomatic tuned
a mplifiers, alo ng with the 204C·1. it iO
KW manually tuned ~lb,.l lso wa s handled
by warren. I had fir st hand ex perience
with thl' 45's at tho SAC transmitter si te
bac-k ,I t Scrib nc-r, Nebraska . Du ring a visit
th at som e of us were making. one o f the
SAC peo ple ca m" lip on 20 meters with ,1

1 KW excit er and il Iog -pcriodic an tenna
to answer a VK. The VK mentioned some
QRM. A luth- button pushing and 'Voila'
the SAC station W,lS +(,0 over 9 d ow n
under 10 fini sh the QSO! We soo n found
Ihal he wa s usi ng one of rhr- 45's with J(Xl
KW ERP aimed at the VK! I a m su n' th,ll
the Statut e of Limitation s has run out by
now . H I! The tubes in both the 205j and
2114C wen- 4CXSOOO·s.

w arren retired FromRock well/ Collins
in the sp ri ng of 1984 . He joined
Etrc tros ystems in Dallas where he worked
for the follo wing six Yl'.lTS.-

14



April 18, 1961 W . B D R U E NE

L I NEAR LOW- I NPUT fI. . F . I UPEDANCE lllPLU' JF.R

n l tld J u.ly 7 . 19 58

re

Ir I S
/ '-

2,980,862

INVENTOR.

(lVA H H e", B . B "ULHV F

nY~~~
Arr P R rw e;v

15



Benj amin HOWIlt', KA l YKC , son of Ch ris, AJ IG , Opl"r-aling -a 8 C-654 at j he O ctob er,
199n, J)l' l."rfidd, hdlll !l-sl , Ill"1l is d nl."wly lin "lls.,.d nov ice.

lJ··. ..- .•
:L.-~~""'---l..L ' .

Clyd e Sakir, N710 K, in hi s A M stati on Ihol l co nsists of a B&W 5100H lran smill er and
a National NC· l 73 recei ve r. C ly de s-ays th-al il w-as Bill , W e 7D , and Bill (Tucson Hill),
K7CMS, Ihdt s ol h im involv ed in vi nl-age/AM opera ti on. H e s.:lys th ey have a nightly
2 meier A M n et in Tucs on e nd Ihat these a re "en joyable sessio ns".
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Ed Croshy, K1GWT, in hi s sh ack wi th so m.. of h is vintage and homcb rew gee r. Hte
ned project is ,) late '30's h am st,)lio n. IliNlr.ansmitl..r will he d 3ST lIlodul.:ll t>,J with
T.:Iylo r T.20'~ .

..

This is on.. of lhe l.asl photo s of Ous Non kt>n's (KSSWK) d.aughler, I.m ri t>, prior to h er
death in an auto accident, Ju ly 1,1990. Ous a nd Laurie had a dose rel.ll io nship end
spenl many happy h ou rs in th e hamsh.ack wber.. Lauri e en joyed t.alkin g to the AM
g;lng on 3MS.
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Figure 1. The in ili.ll con tra.... AC S. Th ese receivers wen- orig ina lly d esignated as RU M
models ,
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Figu re 2. The ch .ln is wi th th e dust cove r re moved sh owi ng the lI'!d l,"n si v l" 1.1 '101· of
shit' ld ing .
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Figur~ 3 . The AG U rec eiver ehowing ibunit plug-in coil Ins talled. The AG U WdS also
known as th .... RI IQ in co m mercial applica tions.
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Figu re 4. Ins id e th e AG U
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Fig ure 5. Com parison of th e plug-in coils. The AG U un il coil a nd a s.-I of AG S coils .
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Figure b . Close-up of RUM seria l no. 8 10 lag showi ng contract d al e 015-12 -32 . Ph oto
by Jim Allen,
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