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Th e Coll ins R·389/URR Inw fre q uency receiver.

Rad io Co m pany received a bid reques t
from th e U .S. Army Sig na l Corps Engt
nee r tng Labo ra tory a t Fo ri Mon mouth ,
Ne w Je rsey . The Sign ,l l Co rps "had bi g
p lans fo r the d evelopment of a se ries of
recei vers , sfrnlla r in d esi gn, which
wou ld prov ide su per ior rece p tion be
tween the r.mgl'snf 15 kc and :m oo Me".
The ini tia l proposa l rece ived in Ceda r
Rap id s request ed lilt' d evel op m ent o f
tw o rec eivers , one tu ning IS kc to 15(H]
kc, a nd the o ther w hich wou ld cov er
500 kc to 32 Me. The en gim'l ' ri ng man
ilge rs held a scncs o f ruecfi ngs to fu r
th er d efi ne w ha t the Sig na l Corps was
req ues tin g. This resulted in Co ll ins sub
m illi ng a for mal eng illl'er ing p roposal
to the m by Ma rch o f 1949.

A few m o re d iscussions were had,
mo re Il'Itl.' rs were exc ha ng ed, and prett y
soon Co ll ins had rec eived ,I valuable
Sign.l l Co rp s Developm en t C on tract,
nu mbe r W3/l-0:W-SC-44552. Th is ron
tract ca lled for the s im u lt ilOl.·OUS d ev cl
opmcnt of tw o ne w rece iver s, which
the Signa l Co rps decid ed to d l's ign ,IIt'
the R~3R9 a nd the R-390. The technical
specifica tions fo r these rec eivers we n '
spelled o u t by the Signa l Corps in d oc u 
men t SC L-1 134-It w h ich I have not been
ab le to loca te. TIll' gl.·n l.' r'11o utline o f th e

5

speci fica t io ns is ind ica ted by referen ce
in the I.·nginel.' ring report, ho w eve r,
Colli ns accepted the cont ra c t, a nd fo r
mal wor k on the d cvclo p mc n t pro ject
bt'gdll in june of 194IJ.

It sho u ld be potn tcd oul th.u this p re
lim tnary contrac t pro vided only for the
t·ngil ll'l.·ring nen 'ss .lry to dcvclo p the new
d es igns, and for fl prototype rec ei ve rs, 3
e.n-h of the R-:i~N and R-34(J. Actual rc
cct ver production W.1S ha nd led la te r un 
dor Sl'p.1r,l ll' con tracts. This ar ticle w ill
frequently rncn fion the R-390 because (If
the sim ul taneous development .m d ccr
tain d l's ign s im ilaritil'S of the receivers.

These tw o new des tgus. it wa s hoped ,
would fulfi l many of the noed s of lilt'
Arm ed Forces. Th e two ba ste req ui re 
mcnts w ere "s tab ility and cali bration ac
cu racy slrnilar In other Co llins equ ip
mcnt, nota bly the com me rcia l 511". TIl{"
other main roq ui ronu- nt W<lS to combine
in to one receiver ,ISm,m y of "th(' f;lCiliti t'S
and spl'cia l circu it ry th at .1ft! no w bt'i n~

llSl·d by the various branches of till' Army
a nd w h ich now requ ire many differen t
recei ve rs to provide." Ad d ition ally , th e
contrac t called for developmen t of spe
ctal powl'r su pp lies, ca bine ts, and a ce r
tain number of sets of "co m p lete man u
facturing d ra w ings".

(ootin ul"d ou t p"g~
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R·389, lop vit"w,

N. F_ lIou,; t": R·390 I' roj t"ct En,;in"l"r
A 1Q50 ~Tdd udh' o f the U nt ve rstr y of

Wiscn ns in , I io llg t' s pe nt 3000 huurs on
the R-)q().1t"Si~n . II" is m t> nlio n.-.J h,'n'
beca u se h t' ,t.·si ,; ned the a udio
subc ha sstsand Ih t' power s upp ly u m ts,
which are co m mnn In Iht" R-3XQ.
The Devel o pment C o n tract

As s ta ted twfoTt' , the d t' vt"!np mt'nl
project bt,~.m ill JUIlt' Ilf '49. Ho w ev er,
the fir s t r rntlltyp., !i:· 340 W,l S not o ut
the d oor un lil J,lnu ,lr y 1451, IIVt'r ,I yt',l r
and ,I h,llf I,IIN. !low they s l' l' n l .111 of
thi s t i me, and how tht' d es ign evo lved ,
is a f.lsd n.l ting s tud y of the "inner wu rk
lngs" a t tilt' Colli ns Rad in Co mpa ny . All
toge ther, Cu llins t'sl im ,1 ted 30,000 man 
hou rs were inv ested in the p rojec t, in 
clud ing tbe 1,Ib tecbntctans a nd d ra f't
ing t ime. This is ro ug h ly the eq ui valen t
of on.' man wll rking bette r th an 15 yt',l rs
w ith no lime o ff!

7

To pul Ih is sc tu...tute ill I't 'rSpt'Cl iv t' ,
Ih., . Id ive ry of Ih t' Tt' m,'in i n~ 5 r r<110
Iyr'" Tt'Ct'i Vt,rs Sh,lp, 'd u p ,Js follows:
!i:·JH9 jj 1 • Ma rch, 1951
R-:\'H.I jj2 - St' r h·m t"" r. 1451
R-3HQ jj2 &. R·)'X) 0 - Fd .ru,lr y. 1452
R-3H4 jjJ - M.1Y, 1952
At"Ctossn ri t'S· Fpbru.uy, 1" 5.1

StK Irt a fte r Ih, ' d ,' vt'lnpnwlll cu n l r<tc l
w as received, they d,'Cid"t1 t lu- projt'<:l
wou ld be bro ken Il l' in lll lh n 't' l.l'i " ar
P,lS: p l ,lOnin~, model hll i l di ,,~, ,Illd tilt'
final repo r t ,m d d raw in~s .

The pldnnin~ I" s" Inn" Illl' g n 'att>s l
amount o f l illlt' , and ohv iousl y had III
bo COlllp ll't .·t1I", fo re an y Inlldt'ls or p ro 
to types co u ld be bu ill. 1'1.11111 i n~ s ta rted
wi th the t>lecl ric.ll t1 t'si~n . Mcrharrir-a l
d,'si~n follow ed, as il ~t' nt' r,l 11y de
ponded upon whatever t' lt-c-t r rca l re
qu irements had been ,'~I.l h li.'ih.'t.1 . Irs
inlt' r"t-'Sling 10 noll' tha t the wo nt "elec-

...m l inuO'd nf'd p" gf'
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R-38i, bullom view.

rncat" is USt...t, nul W~' l t'(" l rnn i ('w, w h en

the report {l i scus.~'S tlt.'S i~n Iht·tl ry . Th is
Iruly w as the Nd o f d ..-ctnc rad io .

TIll' cun l r,Jd calltod fo r UOt· l·llpo.·ri ·
ment al work in~ mod e l o feach receiver,
which would 0.. fol lowed by two t'n~ i 

nt't.'rin~ mod el s o f each. Th e tw u l'n~ i ·

nl·(·ring modols would serve .1S ,I Iw o ·
s lage, cva luenon plat form, so tha t dn y
d esi red changes cou ld be inc o rpo ra n-d
ina find l p rod tu- t ion d es ig n .

Once allthe rl.Jnnin~ tasks were r-om 
p it-It' , tht' model make rs wen t In work.
Th e model b uild in g department bu ill ,I

p ap"r muck-up o f uwovera ll concept.
Th is w as us ed by cngtnoe rt ng 10 v is ual
ize a ll the parts, to locate .111 the s ub
assemblies in relation to on e ,lnuth,' r ,
and to alloca te the req u ired a m o u n t of
spdee .

The p.lper version was fol lo wed by
actu al b readboard modules which were

•

"the fi rst <lllt·mpt tn fit thl' requi red
d re u ity in to the Sp':Kl' oll lcKolhod ." Tht"St.·
b readboard rece ivers , "w h ile Opt' ra 
hoeval in so me res pects, were never co m 
pl l' ll'1y fu nc t io na l, dnd w ere never d t'
livered to the Sig ndl Co rps." Th ey were
<;t'nt·t. dol%ifi ~-d mat~' r ial dnd kept un
d cr g ua rd at Coll ins.

Frum w ha t WdS It'arm',j w ith the
brea dboa rd d t's ign s, w u rk soon s ta rted
un the firs t prototypes ,ld Uol lly deliv
t'n od !n l ilt' Sign,l l Cu rl' s . Thes e we re
w h.l t the y termed till' " t'n~ i lll' l' r i n g

models". 011t' c.ich R-31N and R-340 . The
first two w ere bu ilt in ,1 rush, a nd Colli ns
,lp p.l n·ntly knew abou t nlolny problems
and d e ficienci es in them. To nlln pl' n
S.l lt' fo r these p rob lems, till' design o f
II'll' sec o nd two was s ta r ted ev en before
the fir s t u nj ts Wl'fl' t .1k l·n to Fort
Monmouth. This all owed them to gt"l
.tht·.td.l lnt te bit, a nd ~ t't.'p th l-' d eve lo p-
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".h·.1 " "."".. ",,·Iy 1"" ",1. ",,,,,"'
""'" '" "'1'1'''''''' "'",,'hy , .01''''' M.
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The Ha lficra fters II T- 17 (d ille lin th e m,lJket in 1947 aud so ld fo r $69.50.

At a di stance mil' mi g h t assu me till'
IlT-!? is a rcrei v or h"l'a uSt' of its s lid e
ru le dta !s. I did . The s t ri ng·d r iv l' n
d ia ls d isp l,ly t ill' rel a t ive po s itio lls of
the tun ing and lo,lt ling ca pa ci tors , .l
task more cconomtcall y perfo rmed by a
dot o r lin e on ,I knob. Wh,lt W ,l S the
nuuivat ion fo r incl ud ing th ese d ia ls?
Perhaps it was thoug lll the d i,l l.s wo u ld
s im p lify tuni ng the pi rn-twor k, .1 ci r
cu it new to many . My guo.·ss is the
..Iec ision W .1 S m ad t' hy uu-cban icalcng t
nccrs ,lI1d /or rna r \..etin g , fo r .m y se lf
res pecting h,lm/FoE w ou ld rather ha ve
had add itional budgl't to In crease the
powe r ou tp u t. I fo un d it pecu liar tha t
the Ji,ll s read opposih' mil' another. ln
other words , a "0" o n lhl' plate d id l is
maximum ca p.ld l,lrll"t.'anda "0" o n thl'
IOil d ing d i.lI is minimum .

Th e upper knob and dia l Me fo r p lat e
luning and till' low er knob a nd d ial a rc
for IOdd ing . At the r ig ht l'nd of HIl'
lo.ltl ing s(".l lt' is till' word, S I IO RT. The
loadi ng con t ro l is to he in this pos ition
fo r lin k l'oupl ing, w hich is tilt' o ther
output con fig u ra t ion s u pp or ted. Th e
OSCILLATOR/A M PLIFIER sw itch is

11

le fl nHls t in thl, tog gl e sw itch es. In add i
I ion to ml'teri ng seh-cti nn, it 1'11.1 blt's the
osc ill,llor o r lilt' osd ll,l!1lr a nd the a m
p lifit'r , n 'spt'cli vl'l y. lu hnth C,lS1'S, me
ll'ring is ill till' 1'i1thotl ., circ u its . TIll'
I'OWER s w itc h is in the cen ter. The Ia r
r ig hl s w itch, labeled C A RRIER, ll1l'rt'l y
.Kt iv,l tl'S the h igh VOIt'l~t.' . Nol llolpp y
wit h the 1.1c\.. of ,l key j,lC\.. , 01 former
owner chos e to im p ro ve m y I IT-17 hy
in s L.lll i n g OIl(' i n p la ce of t he
Halltcrafte rs emblem .

On the rea r a p rt lll a H' ,l ter minal s t r ip
and a n octa l socket. The termi na l s t r ip
IMs ti Vl' con noctmns, two for .1 mod ula 
tor, two for a kl'y and one for .m earth
g rou nd , The oc ta l soc ke t e nables the
USl' o f an ,l tlx ili.Jry po wI'r s up p ly, typi 
cally for mobttc opcr.i non . when usi n ).;
interna l pow er, an od.11p lug w ith jump
I' rs is requ ired 10 t"llInp lt'! t.' tbc path s fo r
the Itlamcnts and the I IV ce n ter ta p . A
hi n ).;t'd lid providex 1' ,l Sy ,K rt'SS to th t'
lop of the chass is fo r band eh. lOg in).;,
adjus tmen ts a nd main tenan ce.
Resto ra t ion

As yo u ca n tel l from th e pi ctu res, I
w en t to 110 g ren t Il·ngths to res to re th is

"on l in o l'd n l' xt p "p;e
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A lO-Meter Mystery - The Siltronix Comanche

by R.W. (Beck) Berkemeye r, W01~ EP

402 Kingridge Dr.
Ballwin, MO 63011
wurepsainlt nk.com

Recently, while browsing through the
use d equi pment d epartment of Ca lc 
way Elec tronics, I came across J trMIS
cc tver wh ich in te re s ted rne to the ex t...,,1
that I bou gh t it. It isa 300 wa ll PEP, 60
walt AM tra nsceiver which o n ly cove rs
28.5 Mllz to 2':l.n MHz in the trans
ce tvc r mod e. 11 a lso co vers the C D Ire
quenctcs in receive-only m od" ,

So far nothing unusual, however, it
wa s made by a cn m p,my catted Siltn m ix
in Oceansidc. Cahfornta . and uses a tNStl
tube in the final. The m ysteries arethat I
can find nothing in m y fairly exten si ve
library on either till' com p.m y O f tlu- fin al
tube! Also, it looks like ,1 Sw an product.
TIlt' cabine t layou t. bottom p late, co n tro l
arrangement and lilt' hortzontal trilll
s tripe on the fron l say SWAN! Il l'V1'1l h,1S
the two transistor VFO sdup .lnd the tw o
spee d VFO knob so fam ilia r to Swan us
ers. It app",us hi have been made in 197b ,
at lea st that is thl' l,lt l's l da te-on the or igi 
nal manual, ,l llhou);h then.' is .l not at ion
of 01-64 also on till' (OVI' r, The St' r i,l ]
number is in the ll149()s .

After re placing a cou p le of wea k tubes
and cll,.ul in g a 101 o f dust and dir t out of
thr- in sidt's, I tu rned it on and it worked
up 10 speci fica tio n. An u nam p llfied 0 
104 mic drove it 10 30n watts P FP at
ab out 50'X, ga in sell ing , and moni toring
the sig n,11 indi cated a good (ifSS B ca n
be c,l l1 l'd g ood) sig na l. A M left eorne
th in g to be d esired whi ch ra n o nly be
ex pected w ith Oill' sideband and an in
jccn-d ca rrie r, b u t J do gt"! about 45
wa tts carr ier out. The d rift is not I'X CI'S·

s ivc a fter ,1 sh ort warm u p and the dia l
cahbr.uton is fairly good a fte r bci ng
rese t.

I IJ.lVl' sea rched a ll of my QS T, CQ,
I IR and 73 m,lgazint,s a nd run find no
adverti sement or mention of th is rig or
the COl1l p.lll y . Moreo ver I can find no
mention IIf the l{950 tube I'XCI'pl in the
Anti que Electronic Su p p ly ca la lo g
w here it is list ed with the notat ion
'C AL L' in the p rice column (always a
sl',uy thllug ht) . If .lIl Y reader ha s 'lily
tn fonnauon on this rig , the cnmp,lIly Of

ce mlnu..d (10 page 40

Front panel of th e Si lt ro nix Co ma nc h e
18
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Front pan el of th e lI;tmm;trlu nd II Q-170 receiver.

which is then pa ssed thnnJ ~h .1 s lo t
filte r with a 40 dB n-joc fio n notch . The
slot filter output is m ixed in ,1 thi rd
co nverte r al(Jn~ w ith a varia ble 392 10
398 KHz s if;n,J1 (thl' vernier tuni ng cir
cu it ). This produc es a 60 K U/. IF that
can vary u p or down by 3 Kllz (Ihe
vern ie r tu ni ng r"lR~t') _

This 60 KH z IF is ,lm p lif it...i by d pa ir
of 68A6s a mi tht" t r iode po rt ion of a
6BV8. 11is in this porfio n of theci rcuit ry
tha t the switch-selecta ble selec tivity is
imp lemen te d us ill~ l .C netw orks hav
inl; h igh e to 1. ra t ios.

AM signa ls .ue d etec ted in the " IWK
whic h also develops th e AVe signal,
an d e w a nd ssns ig na ls a re diverted to
a 12AU7 product detecto r. Another
12AU7 dual-tri ode p rovid es the BFO
and 5- me tt"r amplifil'r ci rcui try .

AM . CW and 55B sig nals then pass
through a 6AL5 noise limi ter a nda 6A V6
firs t-s tage aud io ilmpl ifier a nd AVe
clamp . The o utpu t of the "A V" is then
am p lified b y a 6AQ5 10 p rod u ce about
one wa tt of a ud io u u tp u t pOWl'r. A
5U4G B is used for fu ll-wolve rec t i fica
tion in the receive r's powe r su p ply. and
an O B2 reg u ldtnr provides regul a ted
screen voltage fo r the RF a m p lifil'r , II F
oscilla to r, mixer, fi rst co n ve r ter, 455

21

KH z IF a rnp fifier, and S-m l'l l' r a rupl i
Iter .
Look And Feel

Thl' IIQ-170 loo ks a In l li h · lht· II Q 
IHO, but it is a s ing to. knob. ham-band s
o n ly receiver ins lt'a J o f ,] gt'm' r,l l-cov
l'r agl' receiver. So. thelarge righ t-h .md
knoben thl·liQ- 170. which co rresponds
to Ihe band -spread knob n n tht' I IQ 
1811, is the vernier tuning kn ob. It r on
lrols .1 p lilnt·t.uy d rive th ..11 turns the
va ria hle capacitor of the 392 1u :WKKi ll.
oscillator. Thl'lllll i l\~ rat e is a vt' ry Prv
ci Sl' 2 Kil l. pe r n-v ulution!

The tw odial s o n thl' HQ -170 Ino k like
d lypiCdl main tu nin~/ tMnd s r n',l d type
receive r fact' . But both d ia ls turn with
th e rotation of thl· l.lr~e, Idt-h.mtt hill
ing knob. The It'lt-hdnd di al turns IRQ
dl'g Wt'S fnr 5 and 113 revolutions o f the
tuning knob CllVl'r ing the If>O. SO. 40
and zu m ctcrs. Thl'right-h and IIi,,1tu rn s
270 dt·gn·es fo r the sarn e knob rota t io n,
.m d ( ove rs IS, 10, and tl meters. It also
includ es a 0 - 100 scale for loggi ng, in
the ea rlier modl'l s , and ,1 z-mctcr sca le
in t ill' Id le r models.

Th e d ial s a re turned hy a rim -drive
me-c-ha n is m, and d he.w y fly w hc...-l on
th e tunin g -knob sha ft p rovides plenty
o f i nertia,
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Heathkits That Weren't
Part One, the 5 8-670 antenna tune r

by Randy Kaeding, K8TMK
5965 Clea rb ro o k Drive
Stevensvill e, MI 49127

Front pa nel u f the 5 8-670 antenna t o ner.

This is the fir st pari o f ,1 4- or S-p M t
series of a r t icles ab ou t llcat hkits that
neve r- went in toprod uction . Unless yo u
were ,1 co mpa ny em ployee, you prob
ably neve r even heard o f these p rod 
ucts, mu ch tess S l'e them . Any In for rn,r
lion about these prod ucts WJ S gplwr
ally kept insi de the wa lls of thl' co m 
pany, and most exis t ing units were d e
stroyed. But now that severa l y C,l f S ha ve
passed s tnc c their inception, and be
ca use the co m pa ny is no lon ger in the
kit bus ine ss, I willlet you in on SOffi t' of
these "send" projects . Th is mo n th , w e
will takea look at the 5B-670 An tenna
Tu ner. The acco mpanying p hotograph
is a p icture of the au th or's SIl-670, which
ma y ve ry w el l be the on ly one s ti ll in
ex istence .

After seve ra l previous a ttem p ts at
marke ti ng an an tenna tuner ca pable of
hand lin g full leg al powe r, the SH-670
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prob ably ca me th e closest to sh ip p ing
w ithout actu'l llydoi ng so. No t th at a ny 
th in g was really wrong with p revious
dt's igns, in most cases engilll'ers we re
ta ke n off the project to w ork o n so me
th in g more im porta n t. In addition, th e
cha ngtng look of l leat h a ma te u r ra di o
equipment wou ld require a few cos 
metic altera tio ns .

TIll' SR-67lJ Ant enna Tu ner was d e
signed around 1977 a nd was s ty led to
match the SB-l 04 series . Its d esign wa s
typ ical of m,m y anten na tu ners, w ith an
inpu t tuning capacitor, a roller ind uctor,
and an o u tpu t tuning ca paci tor. It a lso
conta ine d u 4:1 balanced -to- unba lanced
ba lun transformer for lI SC' w ith ba lan ced
feed lines. It wa s d esigned to convert a
rea c t iv e a nd/ o r restsnve load to a
nonreactive 50-oh m load, and w ou ld
ma tch int o coa xia l lines, random-len gth
end-fed wires, or ba lanced feede rs.



A view of th e SU·670 {rum th e rear with top sect ion of ca bi ne t remov ed .

Th e ac tual spoci fir an on s read lik e
thi s:
Freq ue ncy Ran~e :3.5 10 30 Mil r ,
Powe r Ra t i n~; 55B: 2UUO W PEl', CW:
1000 W.
Input lm ped anc e.Stl ohm s .
Impeda nce Tra nsformer: 4 : (b al -
anced -to-un balanced) bal un .
O utp u t Im peda nc e: Wid t.' ran ge .

Th is w as a re a l I It'a thkit in tha t you
even t;0 t to bu i ld you r o w n variable
capa ci to rs . Im ag int· rC<ld ing a parts lis t
tha t had quan titi es like " H4 sma ll sp ac
ers" , "4 1 Sta tor p lat es", an d "44 Rotor
plat es" (jus t to na me a few)! Assembly
we nt prett y fast; you jus t mounted a
ceram ic insulat or to an end pl ate and
then fas tened a co u p le o f lon g rod s tu
the insu la tor. It was then just a ma tter
of s lid ing space rsa nd s ta to r plates onto
the rods . Th e ro to r assembly was s im i
lar , bu t used a stng!e hex-shaped s ha ft
and larger Sp.lcl· rs. Once the ca pa cito rs
we re assemb led , yn u o n ly ha d to as
sem ble the ro ller in ductor, and then
mount parts to the chassis.
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Opcrauo n w a s pn-t ry s t ra ig h tfo r
wa rd , t h e prin tin); on tlU' fro n t p .tn cl
fo r th e in put and output capaci to rs wen t
from 0 to 100, and th e shaft o f th e roller
ind uctor W .1S co u pled to a mecha nir-a l
co u nte r. These ind ica to rs all ow ed you
to w rite d ow n sd tings fo r future refe r-
once.

The on ly rea son I ca n thi n k of w hy
till' SB-h70 nev er shi rpI'd wa s because
engineeri ng w as p lan ning on a ne w ,
co mpletely re styled ~ t' r i es of am at eu r
ra dto products, and the 5B-670 w ould
not ma tch , A ltho ug h the 5 11-670 was
never p ro d uced , it w.IS res tyle d in 1 ~7~

and event ua lly d id sh ip as an 5 A-204tJ,
Th e on ly diffe rences in s id e were tha ta
4-turn co il W,l S removed between the
in pu t ca pacito r a nd the ro ller lnd uc to r,
arid severa l large bare mtercon nectmg
w ires were rep laced w ith 3 / 8"' wtde
cop per s t ra ps.

Th is comple te s a loo k ill the SIH ,70
antenna tu ner. Nex t m onth we wlll take
.1 loo k a t the S I1-240 2KW line ar ampli
fier. .IiK
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Recel vee-Transm tuer RT-U h/<;R C·13

compa rtnu-ntalizcd shi p p ing ca se w ith
all accessoru-s wl'i~h in~ 300 lbs . TIlL'
ini li .ll IIWIlt"r L'XprLOSM'd inlL'Host in send 
inK il In 11lL' dump if a reaso na bl y o ffer
was not g i"'t'n , A cal l 10 m y Ie flo w
packrat ind icated In teres t o n m y p.art,
even though I nev\·r hea rd o f i t, because
collec to rs MI' natu ral ly in te rloslt"tJ in
soml'l h ing thL'y never heard o f. Unfor
tuna tely I drri"' t>,j in Du luth un Molllt"rs
D.1Y to p icl lip this item end tdlt' in 
laws o ut In dinner. T he t>m p ty htn ,
w h ich .l lo nt· weighs ISO Ibs,lllo k u p a ll
th l;" Sp.let' bt.'hind th e rea r so.·.l t in m y
Plymouth v o yage r. The ra di o set w ith
nu r ne ru ou s accessories , .l long wit h
so mL' ill'ms pi ckt"tJ u p a t d loc a l sw., p
meet now o ccu p ied most of the remain
dcr of ti lL' rear so.u. S p O U Sl'S ,lIHI n-l,r 

tin's o f ra d io co t tec tors s h o u ld be
award ed medals or s im ila r commcnda 
l ion s fo r their u nJI'Tst,m ding in tlw s.'
important matters .

The radio se t itself sho wed no Tt'SI'm 
blanco to tht' AN / GRC -9 alt ho ugh th e
frequ ency Td ngl' w as id entica l, 2-12
Mh z. Tbcacccssones were vL' ry s im il.l r
but no t idl'nt iedl ; hand cran ], g enera tor

wi th s too l. key , mi l l' .md he.rdset, two
~l.lgs of ant enna ptl ll"S, winos, .1Ild !-ol••kt'S,
.1nJ " sp.u e pa rts bag. A s ign ifit'.l n t
diffe rl' nn .- is thil t there .ITI· Ill I v,lTidh le
freq uency con trols for Ihl' receive-r o r
t ransmitter other Ih.1Il .m l,· IUld lu n ing .
Frt" lul'n t'y st'l t"C tin n Io r both receiver
.m t! transm itter is b y il s ing ll' 10 pos t
uon " nob, A boe u f 1JO cry s ta ls WdS

pro vIded wi th the set, ind ifdl ing this
un it is un ly c rysta l con t rol ted .

Portunately th e m anual WdS incl uded
in ti lt' top of th e shi p p ing l·hLosl. A cur
so ry revie w indic.' It·d ,1 nt'drly identica l
tube line-up as th l' AN / GR C·9 , s.Jme
21::22 transmitter tlu lpUltubt·, ., s im ildr
rec eive r la you t w ith the t' IICl'p lilin lIf 3
rather tha n 2 IF Stdgt'S, .Hld .1 s tt.mccr
(sq ul'1ch ) circu it not fo u nd on tht' AN I
GKC·I:! .Tbe se t. .IS p revious ly sus pec ted,
is tota lly c rys ta l controlled, u sin ~ one
crysta l for both Tt' CI, jV(' r .llld transmit 
te r fo r ..ach d ..s ir..d frequency .

'l'h e r rv s ta l frequency lu ni n); revealed
an interl'st in~ method o f .lss ig ning Ire
'JuL'ney sclect ron. A~ prl'v illU!-ol y SIdled,
n n ly J10 crys tals were pro... ided fo r as
s ig m-d frequency wlecuon. Thi s u nit

27 ron l; "u~ "~.t p.og~



Fi t'l d Kold io Sf'1 AN/G RC-1J from prevlcus p olRfO
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\
I

G RC-13 pu wr- r s u p ply Cholss is, rea r view , cov er pla te removed.

W .1S dt's i ~lll'd lor "n ys t,11saver" 0 pt' r,l 
non. TIlt' n 't"t·i ver has ,In IF o f 1.0 Mh /..
Tha t meant . th.u the cry s tals p ro vid ed
l t uc b.uuwls uf freq uen cy setecnon wil h
the rec ei ver IUlU'tI fu r lo w sid .. 1.0 in
j, 'Ct ion, hu wevc r, an dddili ll nd l 35 erys 
tals cou ld be used over olg.l in o n lilt'
h igh , 'n.1by lUlli ng t he n·t:t"ive r for h ig h
s ide LO inl'-cuon.Co rrespond tngty, Ih,'
t ra nsmit ter, whi lt' usi ng th.. sa me crys
tolloscilld lnr, db o holS.l 1.6 Mh l: oscilla 
tor and mill in g circu it, Ih ,lI b rings Ih..
sell-cI,"tJ cry!)t.1 1 to fhe d es.ired ca rrn-r
fr..qu,' ncy. Millin g above o r below th is
1.0 Mhz ()M"i ll.l ltH p rovides Ih,' s..arm
func t ion Io r Solving c rys ta l count .

The I, 'n selected ch a nnel crysta b, ,1ft'

loc a ted ins itl" the ra d io St' I, n 'qu irin g
case removal fu r eh,lnging. The m.mu.rl
recom mend s d s ig n ,l l g.·n, 'rato r fo r
a lignm.. nt fo r 1'.Kh erys t ,ll, al tho ugh till'
rece ive r ca n be ,I liglw d on noi se in a n
emerg " IKy . An ,l hSC lrp t ion wa vernctc r
is p olfl of th ,' accesso r ies, and is rc
qui rc d 10 .Issu n ' , ' ith.'r the h igh or lo w
oscilla tor injection is selec led by Ih t'
tran smitte r In te rme dia te o r final hml'd
ci rcu ils . This m,'ll' r h olS tw o s w itcha b ll'
bol nd s to prov idl' th.. rl'q u ir.....t fr'-"lul'ncy
sell.....ti v ity 10 olSSUrt' Ihi s holp pt'ns wil h

2.

n ' r ld in ty. This meter is also placed near
the antenna ItJ o plilTl ill' .1111,' 1111<1 lIMJ 
in g . e h,lng ing frl'llm' ncy is p robably
netan endeavor nll rm,llI y ~ll'r f'J Tln''l1 in
1111' fid d d ue to tbc tinlt' comsu m mg
tlpt'r,ltion of lu n ing ind ivid u,ll vdriabl~
ca pacito rs for each s l,lgl' Io r cach chon
ru-l cha nged .

Th.. crys tals p rovided reveal dn in ter
l'Stin~ and rand o m pattern in Ireque ncy
St·I,-ct ion. The Ireq uem-ies a lluwed var
ied from .J lo w o f 2 Khz ht.'IWl"l·n ol Jjol
cvnt t requcnc tcs , 10 d high of 425 Khz.
,lIld d m,'l1idn cha nnel spa,-in~ uf bS
Kh z. No neat o r obvious even o r o the r
wise mornoreble fr.... uency were a s
s i~nl'J . l'os s ih ly th e fh'lJUl'nci ,'S a re
ph·v ill u s ly used cha nnels tha t were
IltlTmd lly used fo r Army o r Ma nne nets .

An examina tion uf th.. In tonor of the
St' t re vealed normal co nst ruct io n for the
era , wi th the exce ption of till:' slagl's
tha t arv tuned lndlv id ually fo r each
channel. Ap p roxi matvly half Ilw the
in ll' r iu r is devo ted to Ind tv id ua l s ub
s tages that a re o rga ni l:t'J in ,I s" u.Jn'
d un u t sh .lp". w ith 10 in d ividuol l SCrt' W
J r iyt' r dd justol bl t' vari.1hle c,l p.Ki lorS
ol niln~..d oHound a ,,'n i rol lly ItlCol lt'd
ch,m llt'! w dfe r s w ilc h . These sq ua re

conlinUN on PolKII'39
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A Modulator For T he H eath kit AT-l T ransmitter

by John Kelly, N3GV F
17510 Si r Ga lah ad Way
Ashlon, MD 20861

NS ugges tl' l/ ...MOl/ulllfo, C;rcu it fl' r M (ljll'f AT- I Tra nsmitter
"I rI'S/'OIIS,' to many rt' llm'sls we are prt'S" 111ins I"' f/'w ilh " sf llr /lw l icfo r Iii,' ('(lu strllct ioll

of a modllilltllr [ar lit,' Heathk it M,l,lel A T-l Trans mit ter Kil. This is merclv a sUSSt'st,'d
circlIil - llnd ie llill." HI'lIthkil , W,' dll l/ot Sl ,/I ,l modula tor ki t for Iht' AT- I, 111/' ('(m 71',' /lffi'r
III 1''''' ports fllr till' cons tr uction of tilis cirCllif . I'lirts 1'11I1II J.t Il l' obtained IOCl/lly, or
purchased fro m 11111' Ilf th t' lilfgl' mail-order flIll i" parts srlpl' lias.

"Ollr tes ls haoe indicated tllllt th is IIIlIdu/lllor (';r('lIil wil l[unct ion slll isf llr tori ly witll lilt'
AT-l transmitter, Till' in'[ormatien is preeentcd hut' fiIT Ihosl' who wis h 10 liS,' it, but the
prlljeet mrlst be undertaken nn ,'Ill'll 1I .~ l'r 's ,IWII initictioe, Tlr,' eirclIit is sl rtligll/forumrd,
lind ti ll! paris 1If/' stendurd, rt'lldi ly 11l'lIi/IIMe items - so II/Ill wi/h normal carr ill ('(IlIst rm'
tion, I/(J trouble should Ill' unticiputrd.':

.... ..
- """

~J-,..

,- .... ...

=~ IE"-...... ~ - -

L

Figure 1

The above notice a nd lilt' schema tic
show n in Fig ure 1 wa s prepa red by
Heathkit sh ort ly a fter the AT- J aru a
teu r t ra nsmi tter w as introduced in 1'::152.
Altho ugh normal ly con sid ere d .1 no v
ice t ransmitter, Heat h ki t inclu ded st'p a
ra te rea r pa nel VFO an d m od u la tor
sockets in its design . Remember, in those
d ays the no vice l icense was a one ye a r
non-ren ewabl e p riv ilt'ge and H ea th kit

30

must have a ntici pa ted tha t 1ll ,lIl y AT·
ls w o u ld be llsed o n p hone when thei r
nov ice ow ners upg rad ed In gl' llt'ra l
cla ss.

l havc an AT- I, so bu ild in g th ... mod u
la te r looked lik e a fu n p roject, The ju nk
box he lped by p ro vid ing a Sta nc o r PC
H410 po wer tra nsformer, .1 UTC S-l'::l
m ult ima tr h mod u la t io n t ran sform er
a rrd ,I 7 x 9 x 2 inch chass is . The rest of



(

Figu,... 2. Mud ul dlnr fo r the AT· I bui lt by th e a utbe r.

the p.uts .In' prl'lty s t..md.ud .:mlllhrl~· sp r,))' pol inl w hi ch gil"'''' .1 Mp ru fl'Ss iu n.l1
eve n ing s 1.IIN Ih t' unil sho w n in Fi);u n · 100 1.- to the p rojec t .
2 was n '.ldy for It'sling . I bu ilt Ih .., u nit Whl'n pU Wt'r W.1S .' pp li..-d it d idn't
pt" Ih.., SCh"' l1ld l ic, .ld d in g u n ly d fronl 1,,10.,,· !ong fu r p roblems 10 su r face. Low
panel I' IION E·CW s w itch that s hu rlt"! o u tp u t a nd hi ghdis turlion proved lube
the modu l..non t ransforrrw second a ry th e result o f a sc he matic error .. The cath -
an d opened lh .., pOWN transformer high o..i .., resistor o f Ih.., 12A17 preamplifier
voltage n'n!.." tap in the C W posit ion . sho uld have-been flXOO ohms rath.." Ih.. n

The Id)' OIlI .mJ co nstruc t io n Wl'n ' th.., hl'\() o h ms show n . A qu id, t'ht'ck of
st raightfo rwa rd . The puwt' r and mod u - tfw l'u p p ly VUIt.l); t'S sho w ed 340 volts
lat icn t r,Jnsfn rrnt' rs were p laced tlllllp ' on the bI...b p l,Ht'l' (jUSI rig ht ), b u t 3 12
pu sHt' curtwrs 10 minim ize m.l ~ndk vu lts on the SC rL"t' IlS. TIlt' 3750 o hm 11 +
coo phng and .1 g ro u nd b uss (11 12 wi re} J ro ppill); re si s tor h ,HI to be increased 10
WdS ru n d own Ih t' dMssi s betwe-en tIlt' 12,Otl(l ohms to ~l'I tIlt' sa t't ' n volt.rgo
6Lo's .111.1 till' input s tages. All g ro u nd dnwn to the m a xinuuu 61.6 r,l l ing lIf 260
con nocnons w ere made to the bu ss vo lts . The measured out p u t int o ,I re s ts-
wh ich W,IS .utached 10 the chas s ts on ly t ive load wa s 1J w att s . .i bont w ha t
a t th e p owt' r su p p ly end . I put the rcc - wou ld be exp ect ed.
tifit' r tUI:W .l li ttle too dose to the Iw ist Th e m odu lat or's fre,\ut'llcy rt'spotlse
lock filte r ca pacito r, so a hea t sh ield h.JJ a 11I\\lt' r · 3 li U rollo ff of 350 Hz, a b it
between them seemed like a ~1W.1J tdca. high bu t acce pta ble. however, th e h i);h
Aftt'r pu nching ,Jnd dri llin~ IhO;' chasl' is t'nd .. :o. I..nd...1 tob.5 l1 lz. Th.., .0033 mF.I
I p,Jintt...t it w ith a );ra y ha m m c rronc ( ,Jp.Jd lo rs acros s tht' nl.6 g rid res is to rs

3 1



The author's AT·l stat io n. Th e mod u lator is on the le ft .

were too s ma ll and also reduced th e
overa ll gain by about 8 dB due to the
vo ltage d iv id er act ion w ith th e grid
cou p ling ca pacitor. No ta good d esign!
The .OO33 ca pacitors w ere rem oved and
the fo llo wing h igh frequency ro llo ff
cap aci tors were ad d ed : 100 pF from the
" AU" pl a te to grou nd , 470 p F from the
12AU 7 pr t'a mp p lat e to g ro u nd , and
finall y, 4700 p F between the " L6 pl at es.
These mov ed th e hig h frequency rolloff
to 2.7 ki l l a nd p ro vid ed a s teepe r rolloH
skir t.

A lthoug h the AT- I has a modu lator
soc ke t, its d l's ign d id not provid e for
con tro l of the mod ulato r o r o ther sen d 
rec e tvo fu nc t io ns. Th is was tolerable on
C W but a n inco n venien ce on phone. I
rep laced th e o rig in,1 1SI'ST 5TA N O BY
TRANSMIT sw itch w ith a simjla r 3PST
slid e sw itch and wired the two add t
tiona I po les to th e modulat o r socke t to
con tro l th e modula tor and a nten na re
lay . If yo u don't wa nt to ch ange you f
AT-I sw itch. extend the two STANDBY
TRA NSMIT sw itch w in ' s 10 the m odu
lator soc ket a nd usc an ex terna l send 
rec ei ve sw itc h,

32

In the 50' s a "bu ild it yourself" ab ilit y
W,lS s t ill co m mon and 'l ny une und e r
takin g th e co ns t ruct ion of the m od u la
tor co u ld probab ly have sorted through
its va rio us p roblems. H igh frcqul'!H'y
ro llnff d id no t gl'! m u ch atten tion back
then :e ven the ty p ical A RRL I{and boo k
modulator dl'si gns onl y had J s ing le
h igh freq uency rolloff ca pa citor.

The modulator w or ke d f inc when
connected 10 the AT- I. Add a Hea th kit
VF· I VFO and an AC -I an ten na coup ler
(if you havea long w ire) an d yo u ha ve
an "a uthenti c" Heath kit gl' lle r.l l cla ss
phon e transmi tter setu p. A rewa rding
eXl'ha ng e fo r a w eek of e Vl'nings! ,,ER

To join AMI send $2 to:
AMI
Box 1500
Merrimack, NH 03054
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The'I'i1e'

is the AM-4 13 DI G Aud io Freq uency
Amp lifier made for till' Navy by the Na 
tiona l Sinh' ring Corp ( il ~ain who?), It
supposedly ha s a limiter sect ion but it
sure doesn't scorn to work rorrec tly. TIll'
fellow I ~ot the unit from had tr,lCl...l ou t
the ctr cuttry t ry ing to fi~ lI re tl ll t the ca use
uf the limite r sec t ion di stort ion , hut he
neve r solved the problem. It's a di stor
tion w ith a fixed amplitude no ma tter
what the vo lume level is se t to . So at low
volume levels the d istor tion isqu ite h i~h ,

and at high vo lume levels the di stort ion
is lower, b ut s till no ticeable.

Next dow n is t ill' familia r and von er
ablt'C V5'Ji. Unfortuna tely, this poor- devil
was probably lef t 011 for too many ye ars,
at the top of sorne un ventilated rac k in
some back w ater tropical o r dese rt loca
tion. Alttwu~h s u rp ris ing ly I t's
elect rolyt ics e ither withs tood the on 
slaug ht or we re replaced as they art-p lug
in un its, th e res t of th e unit fared far
worst'. Ta r was leak ing fro m the tran s-

35

forme rs . A l
mos t t'v e r y
hi gh v ol ta ge
papl'r ca p wa s
lea k in g or
sh o rt e d . Th e
A VC circ u it
ac ts as though
it died and
did n 't go to
hea ven , t he
BrO nsc appar·
t'n tly has so me
lea ky or noisy
c o m po n e n ts
wh ich end s up
in the speaker
as no ise akin to
li g h t e ni n g
c ras he s, and
there is sev era l
k ll z of dr ift
nvr- r tirnein t he
l s t con vers ion
e sc . In re

spons l' to a ll of thi s, I dissolv ed aWilY the
11''<1 kin g tar. ctc.m cd all the rela y conta cts,
pots and switches, chec ked the tu bes by
subs t itu t io n, replaced t'Vt'fy papt'r cap in
the unit, a nd yet s t ill mos t of the prob-
lem s persist. Om' o f these d.1YS 1"11 ••. well
Id s not 1;t'1 into that now.

And ne xt down is everybody's favor
ite, the R-3YtlA, th is line made by EAC,
SN fi27H. l bought it at a local a ir base
auction 12 ye .lTs il~O for $80. Iwa s aruazed
at how pristine it Wits . In dee d it lookt...i
like it had neve r bL'C1l use d and it wa s
com plete with covers, etc. It's surp lus
declaration If) ta~ sa id it had low sensi
t ivity and W,lSnot repairable. in response
to wh ich my eyes lit up as th ey d id in
thost' d ,lyS w he n I felt I might be getting
d dea l. I go t the rad io homeand a fte r just
.I few minutes I determined that th e tag 's
comments were an u nd ersta tem en t.There
was no sensitivity. A fte r hours and hours
of ex plora tion I fou nd th a t the ca tho de
resistors of th e 1s t and 2nd conversion
fiC4 oscs wi-re coo ked and so I replaced

n m lin u ..d ne d page
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