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tran smitt er when pushed ei fher wa y.R ece tver is dipped 10 right s ide of hel m et wi th
side sho w n loward th e h ead; I.a nyard sna p poi nts to loudspeaker hom opening which
is about an inc h from u see's ea r.

Design
Both transmitter an d receiver art' fully

tran sistori zed . The JlRT-4 tra nsm itter is
housed in a nl ggtrl die-cast aluminum
casco By rem oving fou r screws you ca n
tall' off the back cove r; two more scre ws
and the channel switc h nut ho ld the fiber
glass main circu it board in rho case.

The electro nic des ign is sim ple but in
teresting . A crysta l rorurolled local oscil 
lator opera ting 10.7 Mrs below the cha n
nel Freq uen cy is mix ed with a Hartley
oscilla tor on thc channel freq uency to give
a 10.7 Mcs difference signal.

A 10.7 Mcs crysta l oscillato r, using a
special circu it (so it isn't too tightly co n
trolled by the crystal) is In-quen cy modu 
lated by a voltage variable capacitor to
which the audi o signal is applied , giving a
10.7 Mcs FM signal. The 10.7 Mr s FM
signal is compared to the 10.7 Mr s di ffer
ence sig na l; the error is used to cn ntrolt he
freque ncy o f the cha n nel freque ncy
Ha rt ley oscillat or.This stabilizcs the chan-
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nc l o scillator while giving it the FM from
the 10.7 Mcs oscillator.

Th is scheme so unds complicated but it
II>\S a tr ansmitter with five RF stagl's (re
mcmbcr.fhcso a n.' 1960's transistors) do
liver 1/ 2 watt o f ptlWt'r at 50 Mes.

lb.' I'RR-9 Rocuvcr was built in two mod 
t'l..: the first production model, AN/I'RR-9
which I will call the 'early model' and the PRR
9(XE-9j 'Lite mudd'. (Ihc 'XE-9' tells you that
it wa s experimental, developed at Ft.
Monmouth and tho 9th such set.)

The lat e receivers are about S· l /2" long
wh ile early units arc about an inch longer.
In early sets the case is rnetal.Jate sets are
of mct al izod fiber glass. The early sets usc
14 disc ret e tran sistors wh ile the la te mod 
el s list' three int eg rated circu its.

The PRR-9 receiver is built on a sing le
sid ed fiberg lasscirruit board wh ich slides
in to the ca se from the forward end . A
p ivoted , wi re whip an tenna is mounted
on the rea r end of the receiver; a small
coax plug connect s it to the chas sis.

con tin u ed nell! pa ge
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cau se the ca bles from the rad io to the
earpiece and to an antenna on to p of the
hc1mt1 became tangled in heavy brush . In
the second , (IJRC_34), the radio was built
in to a specia l fiberglass helmet; it had
already been discovered that placing it in
the top of the liner for a standa rd steel 'pot '
made the helmet top heavy and like ly to
fall off. while ot her locat io ns did no t give
enough clearance 10 the wearer's head .

The tests sho wed tha t although none of
the equipment was suitable for general
uS(' as it was, the idea wor ked - giving
squad members rad ios helped the trans
mi ssion of urdoes, a llowed greater inina
uvc and made the squad more effective.

Finally - and wry important to the
future of the project - it was concluded
that individual riflemen needed only a
rec eiver. ER

in theEd itor's Note: Part 2 will appt'ilr
May issue.

PRT-4 Transmi tte r back view wi th cover off and a nt en na rem oved . T r.. nsmtuer
ba ttery at le ft , note op en frame battery h old e r. Parts den s ity is severa l t im es thai of an
ea rly 60' s com merctal t rans tst ce rad io .

This work eventually lead to the PRC
25, 1 to 2 watt backpack se t which reo
placed the PRC-8, 9 and Wand (when a 1/
4 watt rad io proved useless in the jungles
of Vietnam) the I' RC-6 as well.
The Squad Radio

The first t ransistors of milit ary quality
became available in 1953 and the Signal
Corps Labs beg an work on a t ransceiver
for use within the squad. Squad radios,
however, posed a new set of problems.
Theindividual squad member would not
be a trained rad io operator so the skill
level had to be about thdt for use of a
telephone. Neither could he put down
other equipment in order to U !>Cthe radio :
the roqutrcmcnts document said that it
had to be usable with the rifle in ready
position . And for a set planned fo r use by
a large fraction of the U.s. Army, cost
would be a major factor.

Throe a pp roaches werctriod.In th e fir st,
the set was built into the stock of the rifle
- th is proved awkward to usc unless the
rifle wasinfiringpositionand was quickly
abandoned . Tests by the 101st Airborne
Division at Ft. Campbell, Kentucky, in
1959 a nd 1960, evaluated two other ap-
proaches. In the fir st, (P RC-36 ), the radio
was mounted on the user's belt; th is equip -
ment was considered unsatisfa ctory be-

7
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VIKIN(; "F IVI<; IIUNDlUm" TRANSMrrnm
Rated 600 watts CW input ...500 watts phone a nd SSB (P. E. P.) with auxiliary
SSB ('Kritl'r) -- in stant bandswitch ing RO through 10 meters! C'...ompnrt RF unit
designed for de sk -top operation -- power su pply modulator un it mny be placed
in any convenient loca tion . All exciter stage ga nged to \'1>' 0 t uning. Iligh gain
push -to-talk a udio system. Opera te » by crystal con t rol or highly lltnble, built-in
VFO. Class C 4-400A final a mplifier provi des pla te circuit efficiencies in exceee
of 70% wit h unequalled broadcast-type high le vel amplitude modulation. Wide
ran ge pi-network output ci rcuit with silver-plated fina l tank roil will load
virtually any antenna system . Low h'wl a udio dipping -- effectively TVI
su pp ressed a nd filtered. With tubes.

Cat So. Amate u r Set
240-500-1 Kit __ __ _ ..•••M • • •• _ _ $749 .50
240 ·500-2 •.•••• WiT(>d $949.50

real son- ~ptlt a~ far as I'm conccmod hi'
cau se tt n-high voltilgt'con m'Ctions an- VL.l

~mal1 p in plugs an d jack s Ihal art' mar
ginill a t best . I have .....x-n Spl'l:S on simila r
jacks in va rious (\ ll,l logs includ ing iI n'

ren t KF Jo hnson compoOl'n ts catolog
she wing Ihi'!>I' with a 1'.00 vol t tilling.ThI'''I'
art' similar to thl' internal RFdeck r on m-c 
tions u""''1f in lhl' Dt'!<k KW, which Ji kt'
tho-e o n the .IJtXI, havea tendency to arc
over. I SUMt... t replacin g at II'iI..1 th l' high

•

voltage con nection wit h somet hing m ore
sub-aan tlal like iI high vnl t.lgt' ANC.

TIll' RF deck it self is WI'I! l' ngiOl't'I'tod
and perf orms ad mirably, h.win!,> features
th at were unlike omor n ·] products. The
mnst radica l departure from other John
so n d esigns is th e fdet th.u thccxctto r and
VFO tr ack, ma kl ng .1 rap id Q SY a
plca vurc.The VFO is Ii/hod .:I lm o>;t intac t
lht, Ranger as is thl· ...~~lldil lt"" dial mocha
nism. Un fortu nately, thl' 160 calibratio ns

continued nUl p.;lJl;C'



RF cha ssis. No te the vertica l p la te loadi ng
nen ts in the I'A co mpartment ,

don't mean anything because the follow
ing stages don' t include AM.

John te lls me that during development,
Al Pishit ino, the chid ('Ogint'( 'r , took thr
500 home for a smoke test and remarked
that he "Called CQ on five bands, faster
than ever before". Thi s is one of tho quali
tics it shares with the KW-l and is a Ire
mcndous r ont rast 10 It'll' Desk KW which
tak es considerable e ffort to cha nge from
one band to another.

Another KW-l similarity is in the use nf
the PI-L tank circuit. This d('Sign is very
efficient and Ican detect litt le d iff....reneein
output between HlJ and 10 meters. Thi s is
certa inly not the case with tho Desk KW
which has a real compromisetank circuit
on 20mctersand above. Mecha nicall y the
tank circuit is really shoo-homed int o a
small mmp.lf1ment but the layout is well
done,

Thebandswitching layout was designed
with the help of another Jo hnso n engi
neer, Bud Bushel l. The only bizarre fea-
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capac itor a nd other h e.lvy duty comp o-

tu n ' is thcvcnically mounted plate tuning
cap which is so large that a slot had to be
cu t into the side of the tank compa rtment
for clearance. Appa rently rhecabinct pro 
vided enough ext ra shielding that this
d idn't create any problems, TVI p reven
tion W.lS a major concern wit h all ma nu 
Iacturcrs in the 'SU's and the I'I-L circ uit ,
along wi th theexten sivebypa ssing in the
500, make it a wry dean rig as far as
spu rious out put is concerned .

I have already made mention of o ne
problem (thecables) that l'Jdsts on the 500
and there a rc a few more tha t bea r men
tioning, Many of the rigs su ffe red from
Iatlurc of the plate tra nsformers. I d is
cu ssed this with Joh n and it seems John
so n had quituadiscussion with their-tra ns 
former vendor about th is problem , The
first p roduction runs were well u nderway
when (om plaints about t ransformer fail
urcs began coming into the service de
partment , The vendor contended that the
problem was wit h the way the transform-



POWl'r , u PFIy/m od ul .tor chassi ". There 's lots o( room (or ' u b:'ltituting tra nd onnef!li f
th.t shou ld b ecome necl:'!iS.ry. The 8&6 mercury upor rect if iers ha ve been rep laced
wi th 3828, ., reco m mended by Joh n Fos te r.

ers were bei ng sto red at the a ssembly a n-a
and they were picking u p moi stu re . Thi s
didn 't sit wry well with the EFJ staff and
the vendor w a ... invited to sec for h im';l,>If.
1be vend oren gi ree r sbowod u p in Wa';l,'Ca

and fou nd that thi!. premise wa... fa r Im m
reality . They Mill were bcs uent to admit
that thei r transformer was at fau lt bUI
mysteriou sly the noxt batch of transform
ers showed up with a revised lead ar
rangement fo r the hig h voltage windings .
Thl.-'SC re placement transformer s have the
high voltage lea d s routed out of the sido
and end of thl' u ppl'r boll and goin g d i
rectly to thl' n 'Ctifier plate ca ps . They can
be furt her identified by the fact that they
don 't mat ch the original mounti ng hol t'S
in the ch<!<;s is. Th e power su pp ly photos
show such a tra n... former.It see ms that thl'
high vo ltage- wi nding wa s ro uted o r
wound in suc h a ma nner on the on ginal

11

tha t arci ng tothe primaryorground would
occur and then take the transformer out.
Un fort u na tely, many u nit s were in the
field by th is time and ev en though the
co m pa ny re pla ced ma ny u nd er warran ty
many units never received the new trans
formers. This ga ve rise to the bad repute 
tio n these rigs received for power su pply
problem s.

Another problem that shows up is with
the relays that key u p the high voltage
su pp ly d uring PlT operation . When the
relays arc in good con d ition , few prob
lem s a rt' encountered bu t as the relays
boccmodirty the keyu p/ release Sl'qUi'ncc
g('IS errat ic ca using arcin g and resultant
failure of va rious hig h vo ltage co mpo - J

ncnts. To add to th i..., the micro phone
circui t is s till 'hot' when thl' rig is u nkeycd
(like the Ranger) and, depending on the
swi tch arrangement in tbc mike, it is

rontin urd nnl pagr
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Broadcasts Transmitters On The Hambands

by Rod Sheffer, WA 7AMI
160097th Ave., SW
Seattl e, WA 98116
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Thuro a p poars to he an im·n·'l~i ng in
tcrcst amongst hams in old AM broa d 
cast ira nsm il ll'TS.These transm in~-rscan
be easily converted to operate in tho 1flO
and 75 meter ham band s. Whi !p so me
ham s an' intorcstcd in o po.·ra ting broad 
cast truns rnitt c-rs, others ,H I' sim ply in
terested in res tor ing thorn and thi s can
be enjoyable as well.

Broad cast sta t ions, for reasons SIKh as
operating and rnairuainan cc cos ts, ..In'

replacing thl'irexisting tm nsmiucrs with
new solid-stan- un its that willlast forever
and never break...(?).11ll' typical station
probably has il main transmitter and an
older "back-u p". With the nL'W one, tha t
makes rhrrc. In most ownl'r /miln.lgl'Th'
mind s tha t i~ .l t leact one, ma ybe two, too
many ,So at Il'i.I st one goes u p for saleorin
somecases it m ight be- fn " to anyo ne who
will haul it a way! I have had tran smi tters
offered to m e just that wi.ly and some [
have hauled home,

The trans m itters th at I sex-being di s
posed of an' anyw here from 25 to 60
yeJ rs old, So me arc in excellent cond l
tion and some aro prl'lty sad looking ,
Thurea rc a large numberof AM statlons
licensed for 1(l()() watts - th at's 1000 watt s
output po wer no t input pOWI'T. In Yl\I.rs
past, some of these same sta tio ns were
licensed for 250 or SlXl watt operation. So
there arc a lot of old transmitt ers around
in the 250 10 I {)(X) watt range .

Some of the-mOT(' popular manufactur
crs wcrc Cotlins.Cot,-s, RCA and Wesh'm
Electric. There are many other good qual
ity, lesser kno wn, t ran smitter manufac
turers so don't rule anything out until you
look at it. Th ese old transmitters weigh
from (,(JO to 20lX) lbs and are as 1.IT~e or
larger than a refrigerator. Plan on so me
realcxcer cise when yo u find on e!

The author with on e of his broad ca st t ra ns
m itt ers, a Ha ue r lOOOV. It u ses a pair of 4
400s in th e [ i n.al and a pal r dS m od ul ato rs.

General Descr iption Of An O lder
Broadcast Transmitt er
RF Sectio n

The transmitter sta rts out w ith a crystal
oscillilio riS35 to 1620 Kcs.This is fol lowed
by a buffcryd rivcr stage (sorn eri rnes two)
which d rives a Class C RF amplifier. The
RF a mplifier is matched to the fel'dlinl' 
typically 50 ohm - with d 'PI' o r T I-L'
tu ning network. Some old er rigs have

continued "Cd page



Figure' . Generic ' diagram of Class B modulator stage . li t 10 PA
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'push-pull' RFam pIifi(' rs a nd us...link cou
pling Instead . POWl'r outpUI 11'Vl'Is <1 ft'
either 2S0, SOOor lIXXl watts con tinuous .
All these tra nsrntucrs aft' very conserva
tively rated .
Aud io/Mod ul a to r Sedion

Th is sectio n is q uite di fferent in a broad 
cast transmitter <IS compared to a typical
ham rig . TIl(' modulator sta rts wi th an
inpu t transformer that matches a balanced
600 ohm aud io input imped a nce to thl'
grid s o f pu sh-pull aud io tubt.'S.IRd t·r to
Figure I ]o...'P"ndingondes ign, then-could
be a push-p ull driver stage.Th is would be
the case if the modulators were operating
Class B. The modulator tubes are opt-'r·
aeedt.-'ithl'r Oass A B o r B. As you can "'" ,
in Figure 1, this scheme is different from
your typical ham rig . Broa dcast tra nsmit
ters were not d esigned to have a mic in 
put .

Micrcphoru-s, turnta bles, etc. are con
nectcd to a 'mixing' conso le where audio
SOUfCl-'S aft' mixed and amplified to wha t
is called 'lim- level'. Line level is constd 
crcd to be + or - 0 d Bm or .775 volt ", of
aud io across a fiOO ohm impedance.

The next part of the chain is usually
somcform ofaudio peocesstng and fina lly
a pea k limiter wh ich fu rther amplifies the
signal while limiting the inpu t level to the
tran smitter to the amount req uired for
100% modulation . The audio input level
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required to 100% modulate mo st b road 
Cdst rigs is about + 10 d Bm 10 t 15 d Bm.
This eq ua tes to about 3 volt s nf audio at
the in pu t t ransformer of th t' modulator.
Not to wo rry! Any mi c and p~·amp that
can be tra nsformer mat ched to a fi()(J ohm
load and deliver around 3 vo lts of audio
will gl1 you going .

As mentioned, the modulators a rc
'pu sh-pull' all the way thro ug h.The input
is bala nced- neither sid e ground ed . Keep
il lh.lt way a nd you will eli mi natea bunch
o f potcnual problems like hum, noise, and
RFpick-up in theaud iosystem.Th is holds
true of a ny audio / moduldtor "'1-Up,

The modulators were des igned to have
wide frequency fl.'Spon!'ol· . 50 . 10.croCrs
+ or - 2 d B, d istortion less... than 39'" dt 959'"
mod ula tion, noi!'C.lt It'ast -6OdBn.·ft·rcncc
100'1. modulat ion .Thcsc arc typtcal Spl"CS
on a WOO wa tt RCA tran smitter of 1950's
vintage.

Wit h some audio pnx'\'Ssing and equal
izatlon. cxccllcnt 'cornmunlcatlons aud io
can be achoived.] Rt·fl,m ng .l gain to figure
11Negative feed -back is accomplished by
la king audio off the mod ula tor plates
through a res istive di vider net work back
to the input tran sform,..-r sc..-ond ary. So me
times an R/ C divider network is used to
fu rther flatt en frequency fl-'Sponsc .

Note the sec ond ary side o f the module 
tio n transfo rmer (Fig ufC 1). The mod.

continurd on p..ge 36
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WA20AK
THE STATION WITH A BARK

A Q SL c.lIrd fro m Arnold G old m.lln, WA 20AK... ,..-- - - - - - - - --,

Dewey Angf'rhoff'f, wezus, in put of h i, vintage !ItOli tion. ln . n u pcom ing Issu e we'll
hav e more ph oto' !!of D lI"wey'!1 su lion !lh aw ing seme o f h is oth er-gear , which incl ud es
ill C . 'n bro..d (",nllnnsmiUer that he U !l t'!1 on 160 meters...



• •

Rick Lutzinger, KJ)6ZR, with Co lli ns receivers and transmitters. H e says thai h e plans
to gel in volved in th e SSB net w ith a HT·32B/5X·I0tA sta t ion. Ill' say s it sou nds like
fun but "AM r O REVER" .

----

Larry Co h en, AJ5N, a n ew ce n vert tc vintage/AM operation. The gear in th e photo
includes a 75A-4, 51}4, Viking Val ian t, Viking Adventurer and a hcmebrew 30 meter
rig with it pair o f 807s in th e final .
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Th e SX·AA cov e rs 535 Kh z t0 33 Mhl" w ith bandspread calibra ted forthecirca ·1954 HF
ham bands. A six-positi on Select tvi ty sw itch va ries ba ndwidth fr om 250 cycles 10 10
Khe. Th e SX-8R was th e fi rs t ll allicrdften rec ei ve r to fo rm a lly ac k no w ledge Sg B, Th e
leftm ost toggle s witch in the ro w at the ce n ter of the fron t pane l h as three p osi ti ons:
AM, C W a nd SSB (b ut n o p rovisi on to cho os e b et ween u p per and low er s ideband) .

The gang!> are turn ed by preci s io n BFOoutput .A lthough crudccompal"l.-'\H o
gcanretns Il'qu iring 24 revolution s o f tht' la ter sop histica ted detection ci rcuit ry, in
front-panel luning kn obs to go lock-to - 1954 the "cxhauod BFa" seemed a real
lock. brea kthroug h 10 hams still strugghng to

Thc SX-&lcuw r.;535Khzto 3..1.3Mhz in copy SSB signals o n roc ewors desig ned
sixbands, wit h b.Jnd spread d ialca librah-d for C Wo Also, the SX-AA's automatic vel-
for Iht'l60-lhrough- lO meter ha m bands . unw comrol ci rcuit is isolated and am pli·
While the main a nd ba nd spread dials on fied , obtaining its input signal ahead o f
theSX·lI well' rectangu lar, the SX-AA in - th e BfO, th us allo wi ng Ihe AVC to tunc-
trodured the-twin half-circle d isplays that tion t>ffectively on SSB.
becamo so fam ilia r in later Halhcrancrs - A six-position ba nd width co ntro l of-
receivers. TIll' Scm ctcr is ca lib ra ted bot h fvrs sclccttvtty choices tha t ar e remark-
in S u n it.. and microvolts . able even tod ay-as wideas 10 Khz a nd as

A closer look at the co ntro ls rov oals a narrow as 250 cycles, with intermediate
ooupll' ofin novol tionssure toi nt rigt ll' ha ms ..to ps at 5. 25 , 1. 2.~ Khz and 500 cycles .
in 1954: Even more amazing i .. Ihe method by

- A thn-e-posirion toggle switch selects which thi s sclo:tivity is obta ined : a th roe-
AM,CW nr SSBn'Ceptiun, maktngtheSx - stagl ' SO-Khz second IF strip wit h eight
88 thc finit romrnerctat ha m receiver wi th tu ned circuits employing speci al coils
"SSB" marked on its front pa nel (the 75A- tuned by ferrite slugs and su rro u nd ed by
4and NC·300 Wl' l\' more than a ye.lr away). ferrite shoves.Th is roiIdesign. which docs
TIlt' 558 position kicks th e SX-AA int o an away with the u sua l meta l scre w. yic ld s Q
~('xha lh-d R bt'.'t freq uoncyoscillator modo, as high as 18S al50 Kh z, almost doublethe
decreasing cathode bia s resistance on tht, Q of ea rlier Hallicraftc rs IF coil s . Th rea d -
BFObufft'r amplifier tube (bBAb) to boost in g th e brittle ferri te wa s no sma ll man u -
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The SX·88 is ol heavywei ght, a lmost mollching s its m odel number on the sca les.
Construction desi gn allows rem ov..1fro m the cab tnet and mounting in a s ta nda rd 19
inch wide rack , if d eel red .

generator com pa red to thc, 5X-I'\R Th e A
4 wa-, botter on stability, l'Iladmit - but it
wasn't as good for low noise."

At <lg"-' 73, Denn iston tod ay hold s the
appropriate call W0DX sta tusid ..,. How
ever, he dOl'S most of his 0pt-'rating as
Vl'2VI trcm thc Virg in Isla nd s, wh..-n- he
and his wife ope-ran-d an inn, Sm ug gler's
Cove, for rnurc than 20 Yl'drs. Although he
use s J solid-stan Ten-Tee tr ansceiver,
Denniston st ill owns four SX-SHs, keeping
two on the island and two back in Io wa.

Fellow Cl ipperton ad venturer,0' I.{\ lry,
today lives near Dallas and is na tio nal
service m,In.lgl'r for a finn that offers I'X

tended wa rranties on au tornobilos and
appliances. }to remembers the SX-&I.lS"a
terrifi c receiver with g n 'dt se-lectivity. For
its vintagl', it did an dmaz ing job." O"L.l,.lTY
was 20 Yl'ars old in 1954 and served as the
Dxpcdi tion's maintenance chief. HI' says
the only problem en countered with the
SX-8Hs wa s some salt-ind uced corrosion
that fouled electrical co ntac ts bctw....-n
bronze wipers and aluminum rotors on
the tuning capaci tors. "We had to ch-an

thorn on a Tl'gul;.lr basis to keep the noise
down: ' O·I ...·ary notes.

The man who arranged for the 5X-&ls
a nd other gear to be provided to the
Clipper ton gdng W,IS Frit z Franke, who
joined Hallicraftors in 1939 and bocamo
the company's chid l'ngim",'r and Bill
. I'l llig<l n·s top aide ever the nex t quarter
century . Frankl' still IiVl'S in a Chicago
su burb. Although he regularly tinkers in
his ba sement lab, Frankl' says details o f
speci fic Hallic raftcrs models arc difficult
to recall a t dge I't';. "Thorn we re M) dam
many things going on back thl'n, <Ill at the
sa me- t ime," he explain s apologetically .
The SX-&I W<l S "our top-of -the-lim' rc 
cciv cr," Frankl' co nfirms, and he guesses
"onlya few hundred" were made.

{Author's note: Although genera lly ac
knowledged as one of the pn-rnier ham
ra dio design l'nginl 'l'rSof the era, Franke
stu bborn ly refused to gl't an amateur li
cense bl'CdUSC he d idn't want to spend
liml' m.ls tenng Morse code. ln recent
months, however, after chid ing from a
grou p of C hicago hams with whom he

continued nc,,! p.age
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