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W,lS made. II w as used fo r cuntrol o f
n.w .ll );un firl' in suppo rt Hf tilt' l ruop~

an d Army bench 10 beach nets .'s wellas
nl h(' r jobs .

lJy about 19441111' UC - DOb,.1s im ilolT
l'l t'i."tr ica l dl'Si);n hUI IIs ing miniature
tubes and .1 fra ction lIf tht' s i:t_t' oH1U
wl' i);ht. W.1S p h' l",in); in to service. The
TRC-2 is a lmost idcnnral 10 Iht, ' l 3Oh
hut ('1IV1'rs 2000-:nOo kt·s . 1445 hruu);hl
ttu- C,RC-9, si rmla r 10 Iht' nC- l JOh hul
("lln'ring 2-12 Mcs in 1 h.lnds; p rul lolhl y
h ill late 10 Sl' l' co mbat.

Once Ih,' It' );a l l.lll);lt'S su rro u nd ing
surp lus radio gea r w ere d l';lTt'd .1W;lY
,I/ IN tilt' wdT,llw '654 was dumped . by
I tl 47 Belmoru Radio C o r p n r " t in n
("Agt'n ls fo r wor AssI' ls Ad m in is t ra 
tio n") was se lling them for $15 (';It'h
Ilt' W, w ith .111 ;w('t' ssnrit's ." O l'fN('d 10
yu u , in the o rig in.11 cr.ues ,It ;1 sm all
pt'rct' lll'1gt' o f Iht' Sli74 1'lIst p rice". Rc
(".111 Ih.11 in the ea rly 40's, Sli74 wa s a
Tt'spt'f1olblt' year's p.ly ! Tnt,ll p rod uc
l ion can o n ly be gUt'SS"'! -- ma ybe

The KC-n54 . li t-call s I.' the rece tve r Nha rt"s the lunsm ill f.'f Iuncf ion sw it che s i l ha s
only Iw o ('(lI1 l ro ls o ( Its o w n .

The fir~t UC-6.'i4 dt-li vNy W,I~ Ilf 1 1
sets d urin~ 11ll' week l'ndin~ [ urn- H,
1942; by Ih,'1 l imt' there were 17.MI
con t racted . The st.'! (irs l saw ("o mb.11
duri n); tht, in v.ls i"n o f No rth Af ried.
Operanon Torch, November li, 1'1"1 .
AlIhnu);h lilt' t roo ps had tr aim-d w tth
th e BC-474 ( F. R, Ju nl' , l lNl), whr-n Iht ·y
w('nt l.1nwn Iht· nets into land in); H,l lt it
was wuh the UC -h54_As we a p p ro.n-h
tht, 50th anni versary o f the in vas ion of
Nnrm.m dy (JUIU' 6, 1944 ), Iht ' loH );t'~1

and pl'rh;lp~ best o r);.m i1-l'i.i arnplubt 
nu s n per., tio n in hi s lo ry , read in); .lbOIlI
Torch J.; i Vl'~ perspect ive : m<lny S iJ.;11ol1
Corps u n ils landed tar Irom thei r r,ld ill
Kt'.lT and m;lIly had .I S few as 2~'Y" of
rbclr vl 'hir ll'S; sds and bauern-s were
not watcrpruof and for SOlnt' sets rln-n
were n o S p ,H t' h 'l th ' r it's ; some nu-n h.ld
neve r St'I' 1l t111'i r ra d io s un til t1w y
Tl'.ll'Iwd th l' shoTt,; a nd so o n Fortu
nctcly It", 1.1Iul inJ.;s were almost UIIOP

post'd .mll the BC -t>'i4 worked .l!'o w I,II.,s
any of Ih, ' J.;1' .,r , tw in ); these tove r w hich
the firs t sh ip 10 I.mdi n); polTly co n tac t

5 conti nuf'd n~d r"K~
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BC-654 Tt>.IT view w ilh th e recei ver u pped up. t.eft 10 rig h t: nT rf'l.l y a bove
loadln g co tl, r A tubes, dTiver ~t .lge, m odul.llion IT.ln d orm f'Toind m odu!.alor lube,
u li bn lo r tube. The t ube 10 th e Tigh t of t he SPolTt> lamps is .. s polTe IN S.
he y, we're la!k int; tht, classic m ilita ry
rad io resto ra tion t' Jl p l'r it'ncl' here .

TIll' 1115 fir st aud io tube w as d ead 
g,lSSy. 1\ few Ilea ma rkets l.ucr [ had
two or threenew ' um-s hut> yo u ~uesl'd

it - al l thoM' WNt' ~assy luo l Eve n tually
I ma d e a n ada p ter a nd pl u );~t'd in a IS5
mi niature tube ; I ha ve si nce cnllec ted
mort' 1115's b UI haven't yet t r rcd them
ou t. 1sus pect you cnulJ su bs t itu te m in 
iatun's fu r any 01 thl' nctoll receiving
tubes you ca n't find easily .

Th en I s ta r te...t o n 'thoSt, da rn black
plasti c cap ac ito rs', A we....-k IdIN . I WdS
srlll w llrking n n 'T UIU'C' -- on ly Ihl'
word s were be co mi ng IIllln ' colorfu l. I
gOl lhrough mosl of the sho rted ones in
a few da ys, but a fter that, thl·Tt· w ere
s ti ll miln y thil l wert' su-k l'Im u!!:h to up
se t bia s by l l'a kin~ B+ on to ti ll' fo llow
ing co ntr o l ~riJ ur d rag dow n ,I SCTt' I'n
by p u ll ing cu rren t through tht, dro p 
pi ng n 's islnr. Even whl'n Ihl' St't began
to p l,ly, ill first it Tard y d id so fu r m ore
Ihan an ho u r w ithou t anot her t rouble 
shlxll ing l'k l'reiSt' . It took abou t thrt....

7

we...·ks o f t'vl' nint; work b4· fo Tt' Ihin!!:s
set tled dow n . A lthough I have Sl.ly l'tI
in the ' replace p,tr ls on ly as ne t·tll·d '
ca m p, I wound u p w ith ,I lot m ore sy m 
p,l th y fo r the schoolof resto ra tion that
S,ly S 'Rcplaco .111 T DIWC a t th e s ta rt'.

I d iscovered an in lt' rt's t in!!: t rouble
shoo ling method whill' wurk ing on th ts
St' l . If yu u ml'dSUrt' t fw vnltdgt' .lCfOSS
Ihl' va rio us cap ac ito rs wirh a OVM ht'
[ore yo u a pply po w l'r you wi ll fintl
m ,ln y TOB!'C th.ll act ,IS batteries - 11ll' ft '
will hi' from five o r III m V to dSm uc h as
100 mV across them. M y J;Ut' SS is that
internal corros ion is c,l using d tssi rnila r
metals 10 do this; .111 suc h ca p s <ITt' mort'
o r !l'ss sho r ted. If YLIU fl 'pl,lCl' th em be
fo rt, yUIl put p ow t'r on the st' t you ,1ft'
su reto reducethe n umber of other p a rt s
wh ich wi ll he tak en out in h's l in K'

W n r k inJ; nn ttl(' receiver isn ' I 1',lsy
bl'C,HISt' it bolts 10 .1 plat fo rm beh ind uw
pa nel a nd eve n when yu u are in s id t"
m dn y oHl' ha rd 10 chdnKt'.

Th t' t ransmi t te r was alot less t rou ble,
in f,tcl not onl'ofTD IU'Cwas bad. There

€on l inu~ nul p.lJtI!'
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Mecha ni calE nginet>rsat Co l lins so metim es had s lTange begi nnings. This swathe-was
de signed in 1947 by Bob G ris wold (w ho la te r des igned th e R~390) and the au thor.

The KWM- I ap parent ly s t im ulated
Ar thur Co lli ns' re roj.;n ition that the old
black w ri nkle a nd p lain ~ ray bo xes
weren't ~o i n~ to cut it s tylewise in to the
fut ur e . Il l' made it know n that so me
thi nl; more mod ern or professional was
need ed . We hod an lntemallndustrtal
Des ig nt'r w ho m we ta xed wi th comtng
up w ith som t,thing bett er. The KWM -2
was an Inlti a l trfa l . The perfora ted case,
ex truded a lu m inu m fro nt nma nd two
tone gray pa int joh were rho s t,ut ing
p oint.

The KWM -2 wa s In troduced in 1959,
on the down hill side nf a ma teur equip
ment d evelop m ent a t Co llins. li s devol
op me n t ca r rh-d forw ard mimy provt'n
fea tures . II in trod uced a few that were
evolu ttunary, if n ot rev o lutionary .
Maybe th e firs t to be notic ed wa s the
fro n t s ty ling ri m on a perforated cas e
for vcntfla tion and therma l co ntro l. O f
specia l note is the su rface "texture ' o f
th e fro nt panel.

As l im e had gont' a lo ng , A rthur
Coll ins mad e it kn ow n that, in his opin
ion, the fro nt pa nels of th is new style
ne ed ed a surfac e texture o f so me kind .
Afte r we had ex perimen ted unsuccess
fully wit h severa l pnlCt;'sst;'s tha i we had

11

the ca pability to do, A rt hur b ro ught in
h is Hasselblad C,l Oll' r.l an d sa id that
somet h ing like the n ubby lea th er w a in
it ha d would be nice. I can ' t tel l you ho w
many Iria ls were mad e to duplicate tha t
d fed . Bu t. the final so lu t io n was a n
actual photogra p h of th e ca mera s u r
fa re with nt'gati vt's sp ficcd and re
touched to 11M ke a comp os ite th o s tzo o f
the pane l. It was u sed 10 expose
p botorrcsl st on the alu m in u m p anels
whi ch were then che mi cal ly etched .
When painte d , the su rface wasa rea
sonc blc d upl icat e of the ca mera . Thi s
pa nel fini sh was u sed th roughout the S·
Line.

Ano ther s id el igh t is Ih ,1I the fo rm ed
trim rtnga round th e pant'! was designed
to be an alumin u m d ie cas tinl;. Bu t,
because ex t rus to n d ies aft' n-latrvely
chea p, ea rly product ion used ex tr ud ed
a nd fo rmed ring s. Piecewise th is wa s
more oxpensive . Over the lift' o f the S
Lin t;' equiprne nts howe ve r, thousand s
more fo rmed rings were used than were
needed to jus ti fy the cost o f cas t ing
dies . Bu t, p roduction re leases were
ne ve r for an individ ua l ru n o f su fficien t
s ize to jus ti fy d ie tooli ng . Ma rketing
tim idity, I l;ueSS!

continued nex t page
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The Leo Meyerson and Fellow Amate urs Exhib it a t Weste rn
Heritage Museum
An Updat e

by Barry Wiseman, N6CSW

Back in IWl9 Ll'O Mey erson, W0GFQ, the fo und e r of World Rad io l .abs, moved
hi s co llection of rad io gea r to the Western I le ritil)!;(' MUM'um in Omaha . Nebras ka .
That gear became the nu cleus o f wha t is now know as the Leo Meyerso n an d Pellow
Amateu rs Exhib it, at the western Heritage M use um .

Since 1990 the col lec tion h as )!; ro w n co nsid era b ly th rou g h the efforts of Leo a nd
the su ppo rt of amateurs every w here lt now OCCUpil'S3,500 sq u,]re f('d of SPil l'''' a nd
will he enla rg ing as l ime goe s by . Already it is rhe I.lrges t ex h ib il of a mateu r rad in
equipmen t anywhere,

I've su pp o rted Leo fro m th e beg inni ng because I think tha t the h is to ry of amateur
radio need s to be preserved in the environ men t o f a museum .1S well as in the
ha mshacks of us vi n tage cn th ustcs ts. And at western I Il'fit.lg(· Museum we have
the assu rance tha i the eq u ip men t we d o nat e will be p res erved an d p ro tec ted fo r
fu tu re generations to set.' and app reciate. This year the m useu m anticipates over a
hund red tho usand v isito rs .

A few days ago when I talked to Leo at hi s winte r home in Ca lifo rni 'l, Ill' W .1S Vl' ry
excited abou t getting back 10 Omaha and gell ing back 10 work a t the m use um . I l is
p lan s for this s um mer incl ude insla lling an antenna on the m u seu m roof so that
vi ntage equipment can he pu t on the air from a perma nen t s ta tion at the muse um .

Leo asked me to than k <I ll tho se who have co ntributed to thc d tsploy so fa r and to
invite o thers to d o so as well. A ny d onation is tax deductible and the names of all
those w ho donate wil be list ed on a plaque tha t w ill be on pe rma ne nt di splay ill the
m useu m.

Th is su m mer Leo will be at the museu m and available to gu ldo v isitors Ihrou ~h

the ex hibit . ..ER

Sara McFa rland, Western Heritage cu ra tor, hold 1st QST, Dece mber, 1915, In the
background is part of the com p lete QST li b rary .

14



...

Display cases with Hallicrafl ers eq ui p ment on th e right and Nationa l III the le ft.

A di splay case con taining some of th e mi scel laneous items in th e ex hib it.
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Mik e Showman, KE8QG, .II h is operating pos it ion. The gear shown is mostly
Heathkit.

Do n I liIli.ud, W0I' W, alone of h is th ree vinl.lge ore... 1ing posilions. l'hul Oby W7FG .

,&



Stand in g, left to right: Mike, WIBCTC;Tim, N3DR Dand Dennis, WA3YXN.
Knee ling w ith dug and latest hamfest acq ui sit io n is Walt, KJ4KV .

Paul Hrivnak, VEJUPIW8, at hi s operating position which consists o f mostly
Colli ns gea r.
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Japanese Army Transmitter: Model 94-5

by Ken lakin, KDbO
701 SE Salmon
Redmond, OR 97756

..

... .

I was su rp rised to hea ra perfect ly dl',IT
note on C W oA 4 11i ~' k Ir ip to the s tu r,lg l'
shed produced ,In FT-243 crystal on tiO
meters w hich ope rated in the TX wit h a
sligh t ch irp. So at .J ha lf watt nu tput to
an e xternnl tu ner a nd w ith a sfigh t ac 
cent the TX went o n the a ir. Nl' xt it W.1 S

tir tu- to try a lower band. Th ree hours
and five soggy sheds of 320 grit t' ml' ry
p,lpt' r la te r, an FT·1 71 c rys ta l wa s
moved from 1700 Kil l. to 1811 Ki ll. .1Il.!
most of the subseq uent operation W ,I S

cond uc ted on 160 meters .
Clos t, 10 70 n Jllt;Jds have been made

on 80 and 160 o ver a period of ,I flow
monl hs wit h (JIl t' half watt outp ut 10 a
160 meter d ipole 15 fed o ff the g ro un d .
M.l ny s ta t ion s contacted w ere ama zed
that QR!' ilt o ntOhalf wa tt cou ld be used

ron t in lll' d on Pol~t" Jb18

1._....
••..... --_...
ea.~.."..~..w

For a numbe r of yea rs I ha ve 1I••ii
been loo king for a WW II ja pa nese
ra d io se t to pu t on the air du ring
th e fiftie th anniver sary year s of
WW II. In pa rticular I ha ve ber-n
looking for a transmitter o f till'
power 111<11 wou ld make the lung
hau l 10ja pan on a ba nd such as 40
or 20 met ers. Such it transmitter
w ould fall in the power and fre
quency range ofaliaison set, It w as
quite by 'll'cid l' lIl thai I acquired a
set known officially as a M'Hk 32
Tr an sm itter, part of the Mod el 94
Mark 5 Wirdt'5s Set but usually
referred t tl sim p ly ' IS .1 94-5 trans-
mttwr . A quir-k g lant·t· a t the St' t

revealed that it was a low-power
reconnaissance type St' ! and not
likel y to make any long distan ce
contac ts . It wa s then placed Cil TC-

fu lly on it shelf.
After th e se t (TX) had se t un Iht'

shelf fo r an m on th or MJcu rios ity
got the best o f nil' and I decided 10 set' if
it would al leas t squea k a Will' bit . A
call to Uilllloward produced an ins tan t
ove r-tho-phone id errfifir afion of the St· ,

and a fo llow-up o f m ore ex ten sive data
in the for m of a US Wa r Department
Techn ical Bu lletin descr ib ing the whole
94·5 se t in som e operational detail. A
makeshi ft power su p p ly was p rossed
in to service a nd connected 10 tbv set
with a han d ful of dip lea d s.

Using a US type 19 tube (wilh the A+
adjusted for 2 volt s on the filarnerr t},
instead of a n o rigina l UZ I2 C ja p ane se
lube, th e TX was fired up . With pa in ful
howls and chirps th e vro wa s keyed
ov e r the three band s ra nging fro m 800
KHz to 5200 KHz . How ever. when us
ing m y on ly Japa nesc crys tal (5488 Kllz)



.._"", ""'" _. ---..I'. ....pol _ .. . lDr , .....l ........... ..... ,.... 1'1"....... ....._....... " ", ....." _ - -,- "'" ..,-..
( '.. ...-..;. "-0.-1• • ,n! ....., I'll ~"' n.l1'T ... "'''
_ hr ~w., .."" l ......u. ~••~ , 7.,1111 H , _~. Nrl " ... ,..~ .. "'nol , . w ... . ... ., n-
....... ~" r . "', ..... . s..nol•• • " ..,... ,.. "'"~ . , 1 I'M FT
, MS'''r N.. ,n.w<>d., ..no m. , , "'"' ., 1,'" n n", ..1.. ~.. 'ho ... h.". ,· ,t!

" M ' 1"l"'rnM''' ' " ""
..." h 1" '" " N '...", "'"'''' h, "" 1' , ~ . 'h" ",., ,. '"' "'1'>, ,"",• • ' . .. .. ~".I."
. ,. " ,,'r Th.. w M'r ......h ,.... _ ,..., ~ ' SunJ. ,....."' ,••••,",M, ,' r . .. ,
.... : " ... ' IT...-l. , • •noll'h,,...w•• • , 000 I'"
T ' , " '" ' no...... "" H z,.. ,,,<O...,,,..._.'l"' ~ h.. . ' ....... '....
lMt 10 It "11;1 I'M 1'T. 1 ~ -.. __" ••, to : __
" 1 "' .....
.............. NrIo '-'0..... , ....... , .... _. ' .....--. 1.... . ' . _ . " ...,. _

.. ...... ~rrs.''''''''''...
( ' -"It _ _n! _ 1107'; ""-I• • . '' .-.I000-o-
.... -.. . _ _ '""' 1 \I ..T
1l N..,n...__ 1;/<CI.. : .... n .-...... .... .._h~ .. ,••. ",. I I IV n- .....
...'1 ' ' ,&. 1< ' ho H• • ' h " . 00
M ,h' N.., " """ , < ~ ,n "','h ,,,... "... , ,.", ,...., " wlu' , .... ...., .. . 11
. ..... , "on,... .. " ,,,.lI. W.It, 0. " ..V. h,, ' ,,"".. " " " . ..... , ,, '0 ..... " ." 10 " .. " . , ,
AM ".l s.."""••""",,,no. ,,,. """
MOl " M.d ,o ('oll .d" .. N." 1.0,..... _" " ...... , H ' ' "' :"'''. N,·, " " ., . ,, , " '"m, WAn< WI:

" " ,. ' '' ' to, ~ on .." " "" I"." .'"
(; II.;. N. " Tho- ,.......' l"• •_,~ ~.,I) ,.... ,,,,,•• , ~ ... ....,.. " "_,. ,,,, I ......' • •
n",h" " .. I..., . , M l'\l ,n ,.... w. n" , .nd ~ , n ." 'ho ......_,
VI.""" •-... ...., t, .. ( I'll ' 'f'" ~.."" ~. "'IY'''- n" ,••,,_ _ .
....... .....~ '-r"~'- I.... __" ,"'-' ..t. ... .. ' ..... 1'1" .-- T,......
..... ..V
Vi....... :!> _ _ , _ .... .. (l._~ . N....W" """>: .. .1*'" I '''' l 'T,--.., ..
l ''''I"• • V- rIo nor , _ . " __ " 1'0-'_""''''._'' ! ....
" __ "" Thn. ~ • ..,.......~.. _ , I.__ ......

, ......,~• • '1 1'\l.'
U••h U..... NrIo A",~"'" ,,,..., ..._ _ II,,, .:""'1' _ .,......... .... _ , ~'~'d.'

n,.:h".' ~ I'" n Nd " ,,,• • • • f < " " . """'lX ,r~... . wn. '. M,"', " F.~f " ... ,,1 II,,,'"
~ ' '' , t1
" •• ,,, I ; Nrt ' A ...... 'w' "' ''''' h. ... .. " . WII)''''1) I ' N. , " "" ", ~ ;. , h. " , l lo. ,..... . ,
...~" W " ,,,... l ~ 21'1 . , • PM CT .;" .. ,• • • ('hod 'n " , AM ,.. ~~Il' w••, ""'.. ~""I' "".., . , 1. 2'" ,,,, n , . 1'", ( 'T r ' ,. , "~ ,,~

.. Y",. II . ' >ron, WAYA' "
.._ .I. ,oIl ll_F; N......... " ,"' h w " . , 7 ,.... ,'T .... ,.", rh.......... _ _ on>: ...... .,-
'''IU ~ I _ l ' '.·"' ••.,... _ -.. ,,_
J....... ....., ,. , p' un:.~_-... _ T_I , DO>Q.. _ .--....
.. . ... ,~" IO"' I"I . T1w...w,.. _ ,,_, 1_ '
_ _ , "rio _ 1 n '" "'" _ ho> __ .--r""' "~ Y_ _t,, . _
w I ;,..... ..rt T.....l• • , _ 1_. ' r l ..."ot-tr " ...l ...
1'"0 , o:."nr. "", ,t-~ 11 "" h · 'F-'" , .
woTlI..-

"



IIThe T-807, A Com pacl 50 Wall Rig I
by IIol> I ..... .. ;""' "', 10111111 1::
B2 V i rxin i.o A.....
W.... lmunl. "I I 011 1011

In N,w I-n.., , Ow......... .....
~t.... I t--~_ , , l ~, wuncQ.
ileA...,..,J ....d ~ "'n~_ .........
J"'W'I"" "_ """11 , Itw 1017. I.
...... lho- .............. " 1 ,,,,,", <0_

~ Iou'.of $.1 '00 " "....,.. ..
k ,u I"~" ~ oJ I.~ I 1,..,." ..
.. h.~ ..· ,j .ond , n<d to, 511 . w ~

......k ,n lt .. II "'.." ,n .. , ...1.., ,~"

>hop. A '-' ,....". "''''lthl . u...-.i
U . ·J'l III. , ' ....." ...- ' ho- 1IlT71
fo' $ 1. II " ",.. ,,,,1'<1 ,Iu. "l m
1""" ,.,,'.on p, y ..:. ..
bu 1" ~ ' lth ,n m ",.
l«tl ..:y All WW n, p''''' 1ll17,
t-- 1..1>10- . , Y'''y ". 1..
pn«'> .on" !o MI tho-V"' Ion ,,,
,""" w up" 1.."'1, " I..., It I' ·..,.

. " ."r ,ho' ... .... h., 1>.. ,11 ",.nr "It'
"';"1: ,ht'lIlJ7,·"t"" '" 11.... (,"" , .mph
[;,or ,, ' III ,I..· """1,,1.1<,,. II.,,-,>nl l y. I
,10..,-;,1,..1 ,,, 1.", 101 .. ,,,·w" . ,,,..,,Ik, to "

'n.. It, th., ""' hi'''' W " ,",v",
A."~·i.!i,,,, ·. (",11"",.,', ('" ""." .,,,,
it ,,~·m,,' ,''''v M h" . 1 ' h. ' " . 1" ",1,1
,·mpl" y . " 1Il17 '" ,... . 10"..1 I ..." .. Id h.v~

,,~<'d ,,,h.. ,ld ' .... If. ,,,''', " •.• ,on.. h ,,' . d
"'.., oJ ... .....",u.ln,.,• • y ,n , 1', .. .... ,
..l. y. l>u, I ~ ",·w lh" w,,,, ld 1' .n "M'
on",,·h TVI. ~. ...n "1" "" , f , ,tw, •
"'orIdnI•.,..-I" .u", ... .....noi.o,." y . A......
........, you .....-k .... ""'V' h,n lt , ..
",... Id v"" twv.. ,,, It" up p l.. It ·,,, coo l.
........ _ ", .. l>ond , ' .·h Now ,f, h..
wnt" ..-........,..1oJ.o.,!t". " 10.1 ....n«cnN"" tu _ _ K" "K ' ....-," .-
100' _ to ,.,pM l>ond ,,.-.......
.... ... .... u , n K c." ""J'<' -
, ' ..llv ..,.,pIo 1v

"'"~ ~K"......11 ... .. , cry>-
1.0.. .... V fO I d<notrd k ~.. p«Wt-

. ..... f, "" ,h. " ' II1p: " " .." ." " ..1 \ '1'0
,11.>, 1 .... 1>.. ,1, ., .. I..,~• •\ .,'" 1I~

" " ' '''''' p: 1''''''''' ''I".,.,.......i, .. , " "; >:'"
.. ..... ..... .. ... " " ",,.,,,"" Wh,... ' .,;,;,_
...1,n'_ .._." hm ' '1. I ' ·.. . .
IYJ"'" " It- " 1 " ,,, I,""J:"
, ,odun'. o: ,0/ ·10 " '
.. ...,."" ' 1",... .I I "" , ....
......1 ....... ThrJ' ."'r<nI ..I ' ..K ~·
1:' ..... ' n , Thrn ·hy·._ . I
.....,........ r"··r t1 Il.tt.. r1
.."....... m'n........ VII ,~ ...
..........' h, ....-..... d ·..'" . nd ," -
1"'-" t>r p:.- .... ,, " ..Ii, ' 1l>r Ii -
...1 11 C'PIDI""1 ( W , .....
.........nnp: n ~ • 11117 • II '" , .....,..

......lI:h.no: ....Iv H 7'\ f"",...I 10.1.."
1I1,;,;. . ... l ..v;nK ,'h ..... h" r ,,,,,.
'm,; " ,,' o;g 11 Ill•• 401 .. . >oJ ;'0. -Il'
... 11' .... I ~ 1 11' ..·. It III

\hn. " , I /( ""' " .
- ,\" ""• •"", 1" "" T flur.
• p:, 'I"" " "'" ..,..I '.....·H" n _
. ...... I It" 'n. 11 IIw h. ..,h..' ,1 AWA
",,,.,, ,10.., . ". ,,·... ..,.,' , ' v .-I" Al .·." h
. "". I 11 " ,1 . I,'''' 1" '" ' h.,' I th i"l ... i ll
c. '",~ '" h.""•• f, Of ,I.,. " " .,.~ . ,. f 1'1 .", ,~,

d,,"'1t '" tl,, · t"",,,· ' h,,~ ,,,. ,,,, 'h.,"
m~. ",,' .. ... t", ..·..·• • 1 yr." •• ,,1\1'1.
...~.•,,'" ' h,' ~ . ". ,,'." '~ . ,,,1"'. v""I ....
"~'1\ . 1\"' '' S"mr " ,." m",,' co>m -
m,m ."', ~".. " Mm w,lI h ",,,t<. 'h••n
v"u ",• •1 .., y'>U n"l\h , " I' ,..11 "'1\
I""'" ". ,.",I '''K '...·m I , ·m. yn u....v , ......... .b'" ,,, , t 'hr.. ~ ~-, ,
b _' hry ' ~ "'n 1"" ..11.>, ., -,..
hol",,; ,." I ~ ·, " "p:'" , t... Ilr -
....., . y d I ,' h u ,,-h , .,.... 0/
"', I ~ ' I.....- r'..·....
.. ,.. ,n , ..h1~ I>td ur , Iu:o:h I, ,
And , 11: , ,, ,od, h In f li _

T -11 *' -Il .........
Fl-Hl h p'" <J"'. I~ .._ , ,..
.. .......y ~............ Tt... 'J'W.II pl-.o m
........ .......-. un,,. ~_y

.....1.... ,twn ,.... ......P''' , ...." . ... , ..



Fig. 1. Fro nt View. T his 50 w att t ran smitte r wei gh s les s th an 15 pound s. Four cry stal s
are locat ed in the cavity a t left , wh ile a fi fth plugs inlo panel sock et.

they a re more l tkel y to hea t up and
ca us e frequency drift. Th us it is good
engineering practice to use an osc tlla 
tor circu it and tube known to result in
low crysta l r u rren t.L l } The 6AG7 (.1
1939 TV l u b e ) ha s ve r y h igh
tra nscon d uc ta nce and VNy lo w grid 
plate ca pacita nce so it excels in th is
respect. I chose the Jones (a. k .a . grid 
pla te) oscllla tor ci rc ui t rather than the
tr r-n-t as it is eas ier to irnpfr-rnent il l
tho ug h the rr t-re t wou ld gtvc m ore d rive
on 10 M . Beca use of its vt' ry h ig h powl' r
sens it ivity, the hA G 7 shou ld have a
pa ra s iti c stop per in its grid ci rc u it. Th e
ite m mark ed FB at the grid of the 6AG7
(sec f ig A) is ,Ismal l fe rrite ben d slipped
on to the wire t'tJJlIll'cting to p in 4 o f the
tube soc ket. If yo u don't have a head in
your jun k box, a 27 ohm , 1/ 2 W.11t rest s
to r w ill d o .

Keyin g is d o m' in the B- h-ad of the
osc ill a to r. N o ll' tha t the bo llom e nd o f
th e g rid leak, I{ I , d llt·S not go to g ro u nd
bu t ins tea d co nnec ts 10 the 6AG7 ca th 
ode . Th is gives the cleanest key ing but
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re su lts in +4510 +145 volts at th e ruth
ode when the key is 0Pt' ll d e pt'nd ing 0 11

the sl-' Il ing of the drive control. l didn't
w an t th is m uch vo Itagt· across thr- kt.·y
so I incorporated a ke yi ng rel ay . Fort u
n.l tt'l y, m y ju nk box ha d il c.1'_Cla re
mercury-wet ted relay that ca n oasll y
follow key ing. Th e values for l ilt' r l'i.lY
co n tact protection circu it, 1{4 and C l b,
a re those gi ve n by Clare fo r the average
cu rren t and vo ll.1gt' lev els t' Xr edt'd in
the bA G7 (".lt hnth· circ u it . Th e m t' r r ury
rela y m ust remain ina vert ica l position
+ / · )0 t.!t·gn't.' :- to funct ion p roperty.
Th us i f it becomes ncccssa ry 10 posifion
the tra nsmitter on its left s id l.' to ma ke
tes ts under lht' chassi s , remove th e re
lay fro m its socke t. The os cillato r C.1 n
the-n Ill' kt·yt'd on and o ff by J11l'.111:- of
the SPOT sw itch, S2.

M r. C ha mbers, in the article cited ,
mentio ns th ai n 'gu lated sc reen vo ltago
shou ld be IIst.·d if good keying is d e
s ired. I USl' an OA 2 regulator, V4, to
ensure nea rly cons ta n t screen vnlt"He
du rin g Kt.'ying . Th e DR IVE co n trol, R3,

conti nued nl' \1 p"gt'
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Fig. 2. Rear view w lth sh ie ld s removed . Ellpost'd It'nn ina lson pl ..t.. me ter a nd s w itches
to ils rig ht are covered with tape fo r !i.1Ifety.

the tra nsmi lh." was co m pleted , it W.15
di scovered th ai ttw Sim pson me te r is
highly d olm pt'd s() there wa s no p rob
lem. Th is sw itch and RI 7 co u ld the re
fort' he elimina ted .

Under the chas s is , there is a sh it'l d
between the oscillatnr and final. Sev 
eral ceram ic fced th ro ugh co nd ensers
are U M 't1 10 filt er the power lead s that
pass I hrou~h th is sh ie ld . These ca pa ci
to rs are C t s . C19, C2 4, C26 and C27 .
O nly Iwo o ther lead s pass through th is
sh ie ld - thl' w in' fro m C5 s ta tor to th l'
g rid o f the 807 a nd the win' fro m C5
rotor 10 C6.

The POW!" su p p ly u se s .1 cornbtne
lio n o f a fu ll-wave rect ifie r which t; ivt's
330 volts for the osci lla tor and a brld ge
rectifier 10 sec ure nHll vo lts for the fin .l l.
The VR tubes en sure pure DC o n th e
sen-en grids an d lois o f Itltc r cepact
ran ee hl'l ps to keep the hum mod u la
tion o f thl' s ig n.l l dow n to less tha n
2.5%. The po w('r t ra nsfo rme r is rat ed al
120 rnA w ith a full -wa ve recu tlcr so

2J

norma lly it shou ld be lo.ul t'd 10 no more
Iha n 60 mA wi th a betd go rec ti fier . But
the 5 volt w ind in g is not use d (15 W)
and Iht' 6.3 vo lt w ind in g is und erl oad ed
by 12.3 watts so we ca n sa fel y inc rease
thc toed o n the I IV win di ng ,m u thc r 40
rnA . I estimate Ihd l in no rmal C W op
era t ion , the average inpu t to the trans
former is jusl abou t equal to its ra ted
in p u t. Du ri ng sta ndby the t ra nsform er
input is about 40% (It rol l ing st) it ru ns
lu ke warm in normal U M ' .

Overlooked by ma ny d t's iglll'rs is the
rJcl Iha t the tube man u factu re r often
spcc tnes a ma xim um heater-cat hode
voltage. For the 6AG7 tube, RC A sets a
lim it of +J- 90 volts. The ca thod e o f the
nAG 7 oscillalor swings fro m near zero
volts, kt,y d own, to- somewhere between
+45 volts and +145 volts, key u p . Rest s
to rs R13 a nd R14 se rve to bias the heat 
er s o f VI and V2 to +75 vo lts thus p ro
l('Cting VI. The II -K rol lin g o f the H07 is
given as +J-150vo lts so it is well w ithin
limits.
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fig. 3. Bottom view wi th COVl,' r p la te re moved. RddY K2 ls mount ed on right si d.- of
chassi s by me ans of two 3/4 inch th read ed pil tars , T he osci llator tuning condenser is
supported by a bracket,

bottom shield and tu rn the t ran smitte r
up right. Remembe r that in stalli ng the
bottom sh iel d wi l l s ligh t ly a lte r tho di.il
se tt ings fo und fo r C5.

Plug th e key inlo JI , con nec t a 50 ohm
d ummy loa d to J2 a nd in s tall rr-lay KI .
Lay the top shield in place and p u t ,1

few sm a ll wl'igh ts o n it 10 hol d it in
pla ce. Turn o n the Fl L sw itch, 56, Mid
allow the tubes to wa rm up. Sw itch in
an 80 meter crys ta l an d set S3 and S4 10

80 M. Set th e dials on C5 and C l2 to the
app ro xim a te se tt ings found with th e
grid -dipper. Depress the ke y a nd ad 
just C5, OS C TUN E, for ma xim um grid
cu rren t a s ind ica ted o n MI . Ad just the
DRIV E co nt ro l, R3, fo r 3.5 rn A d rive .
Turn S8 10 SEN D, d ep ress th e h 'y and
q u ickl y tune e l 2 for a di p in p late cur
ren t as rea d on M2. It is helpful to u sc an
SW R meter tha t al so read s power o u t
p u t. N ow Ss ca n be th ro w n to III and by
alterna tely adjusting C 13, LO AD, and
re tuning C l2 fo r m in imum, increase th e

25

p OWl'T outpu t u n til the R07 plate cu r
ren t reache s I OO rnA . Pow e r o u tpu t
shou ld be a bou t 50 wa lls . During this
procedu re yo u m ay ha ve to n 'ad jus tthe
DRIVE co n t rol to maintain 35 rnA g rid
current. Tu rn off SR.

Wi th a 40 M crys ta l in pl ace, sd 53
successivel y 10 till' 40, 2U, 15 a nd 10 M
posit io ns , At each posit ion d etermine
a nd record the sett ings o f C5 fo r ma xi
m u m g rid cu rren t. These sh o uld be
nea rly th e sa me st' !li ngs found wi th the
griJ -Jippt' r. If no t, chec k wit h a ll a b
so rp tion wavemeter 10 make sun'. Now
you r a n ncutmh zc tho final .

NEUTRALIZAn O N . If the transmit
ter is neutral! r:ed on 15 M it sho u ld ho ld
fo r the othe r ba nds , G ro u nd TP2. Select
,1 40 M crys tal, turn 53 a nd 54 to 15 M
and close th e SPO T switc h . Ad just C5,
USC Tu ne , for ma ximum grid cu rrent
a nd then se t th e DRI VE con tro l fo r 5
rnA . Co nnec t a sen s itive RF d e tector 10
TP I . A sui tab le d etector ca n be made by

con tinued n..x1 P" K'"



T- 807 from pfl"ViOU9 peg e
shu nting a 0-100 uA meter with a .00 1
uF discap. Con nect the cathode e nd o f a
IN34A germanium d iode to the post 
ttve meter termi na l and con nec t the
a node 10 Tf'l. C on nec t the negative
met er terminal to the ch assis . Keep all
lead s short. Adjust C12, Fin al Tuning,
to reson ance as ind icated b y max imum
deflection of the RF indicator. N ow us
ing a lo w -ca p aci ta nce plastic sc rew
d river (neu t s t ick), adju st C9 fo r m in i
mum RF a t TP I. It w ill be necessar y to
repeak C12 and read ju st C9 severa l
ti mes. Th e top shiel d sho u ld be in place
during th is ad ju stment. II may be nee 
essary to enla rge one of the perfora
tio ns to allow p assa ge o f th e neu t s tick.
It may not be possible to ge ta n absolute
ze ro reading o n th e RF Indicator b u t it
sho u ld show a definite n ull an d the
fin al read ing sho uld be quite sm all. Be
su re to d isconnect the RF ind icator from
TP I a nd unground TP2 before applying
p la te voltage. Tig ht en the lock nu t nn
C9.

FIN AL ADJ USTME NT. Now you
can tu neup th e ot her ba nd s and co m
pl ete th e tu n ing cha rt. Less drive is
availab le o n the higher bands :-0 it is
nccessary to lo wer the p lat e cu rrent in
order to avoid ex ces si ve p late d iss ipa
tio n. NOTE; Pla te dissipatio n eq u als
E(pk) x Ip - P o ut and thi s sho u ld not
exceed 35 watts. It will be abou t 15
walls o n 80 and 40 bu t w ill s low ly in 
crease as the freq uency increase s.

Both ba ndswltches a nd a ll th e dials
are co lor-coded to facilitate rapid band

changl's . Th us the 1'10 M poslttons Me
ind icated by red dots, 40 M - ye-llow, 20
M - green, 15 M - blue and 10 M - w hite.

CONCLUS ION. Du ring the Pebru 
ary 1994 AWA Old Timer's COilte s t, I
made 87 va l id con tac ts. In thi s co n test
w e d on' t e xcha nge ({ST o r Q TH , yet
several stations gav e me a 599 report or
sa id I had 'v y gud stgs '. Sincethe con
k st band is on ly 20 Kc wlde, you can
imag in e the co nges tion . We al so ha d to
co n tend wi th s tm ulta neous r on tes ts
spo ns o red by Q CWA and the Q RP fel
low s. On top of that, there were sev er a l
traffic ne ts and th e usu al RTTY s ign als.
And not to be forgott en, the 59 p lus
s igna ls from WI AW se nd tng cod c p roc
t tce lesso ns. My receiver was a two tube
regenerative set u si ng a 57 detector and
a Se aud to am pttfter. ButtheT-807 ma de
up for a ny sh ortco mi ngs (If the receiver
and d id a finejob. l'rn well plea sed with
it !

I . "C rys tal-Co ntrolled Oscjl lators", C .
Vernon C ha mbe rs, W IJEQ,QST, March
1950.

If a nyone wants to build a co p y of the
T-807, the a ut hor ha s p repared a set of
d ra wings, pa rts list and co lo r p ho to s
whtchare a vatlablc for $4 postpaid. .EK

COI L D ATA:
L1 - 7-1 / 2 turn s No. III, II lp i, 5 / 14" dia., U&W
30l) £>.
1.2 - 40 turns No. 24, 32 tpt, I" dia., Il&W
30 16, lapped 7 I and 15 I Irnm L1 end .
L3 - 51/2 turns No. 16, II lpi, 1" dia., B&W
30 14,
IA - 15 lurns No . 16, 12 tp i, 2" dia., Air Dux,
lapped 3.35 I and 8.4 I fro m J2l'n<I.

"., nd xt...a I O:'l C f'Lna1 Iond t p Po I p; Rl i !'lfl
RO flO 4.R ?/~ 47 100 .so J . 5 15- --- --_. ._-- - -
40 I<{) 48 75 7J 100 SO J .5 1<
20 40 75 91 40 100 SO J . 5 15
15 40 45 Rl RJ 100 "0 J.5 25
10 40 82 92 6) 82 20 1. 5 JJ

Fig,S, Representative tumng cha rt for th e T-807

2.
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The Antenna Null Meter

I suspect tha t most rea ders o f f:R II S I'

hollow-s ta te t ra nsmit te rs Ihill require
tu ni ng o f th e ou tp u t s lage. lfa tuner is
a lso e mployed 10obtain mulnband op
erat ion, then the An tenna Null Meter
descnbcd he re sho uld prove to be vt' ry
interesting a nd useful.
B.u kgrou nd A nd C irc u it Descripl io n

The re arc m an y W.1ySto rcaliz,' mult i
band opera lion fro m a n antenna sys
tem . Por ex ample, W I' can lise st'p " ra tl'
an tennas fo r eac h ban d , or severa l d l
pules fed fro m o nl' coa xfa l fl·t·J t'f . An
o the r com mon method em ploys tra ps,
such as in a five-band d ipol e o r Ir i-b.md
beam. The usc of .1 tu ner is anolh" r
popular solu tion and Vl'fy efficient i f an
open-wire feeder is used . Th e on ly di s
adva ntage o f usi ng a tuner is nw ru- ...t
to in clude a n iod tca tor 10 te ll w hen a so
Ohm resis tive m.u rh has been achieved
for a g iven freq uency. O f ('(m fSl', an
automatic luni n~ u nit (ATU) overcomes
th is di sad va nt age. Ho w ever, till' p rl's 
e nl ly availa ble ATU 's ha ve a narrow
match i n~ ra nge (usually under a 3 In I
SW R) and a re VN y expensive (a ro und
$5(0).

So me co m mon indicators and their
cha rac tcnsncs Io r use wilh a tu ne r in 
clude:

• 'L• V • ---l.!L = 3. 3 3111,0.
Rl • R, 3K

'. • V • ---l.!L = 1 . 11 111 ,0.
R) • R4 OK

30
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A Well Known But Seldom Used System

by AI Roehm, W20BJ w an meter
22 Brookdal e Rd . • nul freq uency so' nsitivt' (USt>S .1 IH W i -

C ra n fo rd. N J 0701& J.l l n lil Ill dl"ll'<."l RF M w ss a lll l l:b .md s.
- tune for minim um n-Ih-e n-d pOW t'r.

• sn ow newer transceive rs have r WD/
REI; wa ttmeter circuits b u ill-in .
VSWK Bridge
• s t r ip lint-' o r o ther senso r d es ig ns a re
Irequency sensitive.
• n-qutres sens it ivi ty co nt rolto catt bra te
the hr idgl' o n each band .
- tu ne fo r m in im u m SW R.
Am me te r, th ermocou pl e, Iam p, e tc.
• II M'd in liTon th r- tr an sm ission li nt' 10
St ' IlS1' rf p O W t'r .

Res is t ive Uridg l'
- u st's ca rbo n resis tors, and th erefore is
no t frequency sens ltive.
- tune fu r nu ll (h ridgl' b.I I,mn°.)
- red uc es Q RM lt u ring tu ne-up.
- CANNOT REMAIN IN FHDUNE
during, normal o perat ion .

The idea of using a Wht'atstlln,· b rid gt,
for .,Jju s l ing an an tenna tuner is nu t
new . Two of Ih, ' mo re n-cen t ,utidl'S lin
(h is subjec t a rc listed in tho references.
Ho weve r, bec ause Ih is tech nique is Sll
wel t suited to hollow-s tate ri ~s , I want
to reco mmend il 10 till' IiR ff,ll N ni ly .

LI' t"Sluok at the s im p le IX: Whl·.l ls lolllt'
bridgl ' shuw n in Fig ur,' I. Th e br id~t' is

balanced w hen RI /~ = R/R... l11\'n , th e
vo lt.lg" a t point A is eq ual to the vnll.lg,l'
at pu int B. A sim p le way to provl'lh is is
In {'(lIlsid l'f the amount o f cu rren t in Ih..·

Id t s id t, (l L) ("lIm p,ln ...t In Ih.. cu rren t in

Iht· right s ide (1M), Us in~ the n umerical
values sho wn in Fi~u rl' I we have.
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Then, Iht-'voltage at poin t A '" Il l( R2 '"
3.33mA x 2K = 6.66V

Sim il.uly, the voltage <It point 8 = I
R

x

R4 = 1. I1m A x 6K = 6.66V
The e xact sam e relationsh ip ex ists

when tbe DC so u rce is cha nged to AC
or RF.Th e calcu lauons ca n then he based
etthcr on vRMS, vl'EA K or vp_P.

If yo u mnke on e of till' re s isto rs (s uc h

as R4 Figu n ' 1) variable, you ca n detect
the condi t ion o f bridge ba la ncl' b y mea
suring the d iffere nce in vultetgl' between
po int s A and 8 usi ng a rnA meter ha v
ing a ce nt er-zero sca le. If point A is
greate r tho," point 8 w ith a DC sou rce ,
the meter's pointe r w ill deflect to the
right of ce nter. If A is less than B, the
pointer w ill deflect to thl,lt,ft o f ze ro . A
bal anced bridge co nd it ion, where the
vo ltage a t poin t A eq ua ls the voltege a t
point B, will be ind ica ted b y a ~ero
(mid-sca le) read in g. Note that n o cali
br atio n of the system is required si nce
we arc not In terested in actua l meter
read ings. We m e rel y desire 10 sense
potnter direc tton and to know w he n the
bridge is ba la nced .

Wht'n we ha ve an AC (RF) so u rce, the
handies t method o f seesmg a ba lanced
bridge co nd itio n is to rec tify the cu r-

3 1

rent result ing from a diffe Tt'nce in volt 
agl' between p oints A and It Yuu ca n
Ust' a co nven tiona l DC m A meter wi th
".t'Ttl etlth e le f't end o f thl' S("alt',.ls show n
in Fig u re 2. C ircuit o pera tion, ba sed on
positive to nega tive cu rren l flow, is ,l S

follow s: Wht'n the vo ltage d ro p .lCTUS S

R2e xceed s the d rop across R4' the d iode
w ill co nd uct on the posi tive half o f each
cycle and chargt' th t· ca pacit or to the
polarity sho w n. Du ring the Ol'gal ivt,
pari of ea ch cycle, co nd v ct ton is b locked
bec ause th e diodt' is reverse biased .
C o n versely, when f hr- yoltage drop

acr os s R
2

is Il'SS Ihan that across R 4 ' tbc
d it~e co nd uc ts o nl y o n the nt"g.l.tivt,
p art o f the cycle. I Io wcv er, the pol olTily
of the cha rge on Ihe ca p acito r pl,lI t'S
remains the sa me a nd .l ce n te r-zero
mete r is nol req uired .

Note tha t whe n the nu ll me ter circui t

is used with an antenna tun e r, R4 is

re placed by the in put im peda nce of Ihe
tuner. H ow ever, it's nol good t'IHm g h
10 s im p ly .1d ju sl ti lt' tun e r so it s in p ut

Impedance is equal to R2. Th e rea ctance
also needs 10 be ca ncell ed b y the tu ner
10 elt mtnete phase sh ift.

Fig u re s 3, 4, 5 a nd (; sho w o ne vers ion
o f a practical null men-r for U St' wil h
typical l DO-Wtr.ln smitlers. It is hastoJ

rnnlinuni n~.1 p.igf'
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on the In formation givt·n in Rl'ft' n ' IKl'
2. So me errn rs in resis to r wattage rat
ings in that a r ttcte ha ve been cc rrecn ...t
hen', A 0-1 m A meter ca n ill' used wnh
input po wers as lo w as a to 10 watls . For
QRP rigs , a more S('nsil ivt, m eter m ov e
ment is recommended a nd the val ue of
R5 adjus ted ilt·co rd ingly .
Opera t io n

Usin g th e N ULL M ET ER is VN y
sim p le . Mov e the TUNE /O I'ERATE
sw itch to tht.'TU NE posi tion. This p lnces
tho-du mmy In,ut Into the c trcu lt and th e
rig ca n be tuned up in the no rma) 01 ,10

ner. Usua lly, it's on ly m't."t.'Ss.u y 10 tum'
for maximum d eflection on the NULL
METER. However , u se o n ly enoug h
d rive pow,'r to move tht, rrn-ter to 1/ 4 n r
1/3 of full scale- to lim it QR M . Nnw ,
w itho ut to uching th e rig's p late or I(hld
controls. adj us t the tun er fo r.:lzero read
ing on th" N u ll Meter. In tbc TU N E
position a s mall amount o f Jli.)w,'r is
extracted from th e dummy loa d to d rt vc
the brid ge, tu ner a nd antenna., For e x
ample, when a 100 W Jli.IWer level is

"

us ed to d rive the N u ll Meter, on ly 25m W
is ra diated by the a n te nna . And , wi th
l OW o f del ve tht' emutc....1 ptl wt'r is re
duced In onl y 2.5 m W. This rel a tive re
ducnon in power fl...t uQosQRM by J6dIJ.

IIlCtl'.:ISl' tht, rig 's ou tp u t to li lt' nor
mal lev el. Then. ret urn the TUNE/OP
ERATE sw itch III Iht, O PERATE posi
t ion and en joy QSO's kn owing Ihat yOIl
DID NOT establi sh a Nation,,1 tunc-up
freq uency. To recei ve ex trcnu-l y s tron g
sig n.l ls, switch h,lCk to the TU N E plls i
tion Itl insert 36d n of a ttenuation . ER

Re ferences:
l. AR RL So lid SI.lle Design Manual,
p agl' 152.
2.Jl·r ry VIIIpt.'. KHHZO . CQ, Augu sI 198.l .
page 5/l.

Editur's Note:
I bu ilt the Ante n na N ull Meter .:I nd J

wo ul d enco u rage t'very one who usesa
multi -band antenna and tuner to do the
sa me. It's a s ta t iun .:I('Ct.ossory I w ouldn't
be w ilhout.
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For add itional n' ,IJ ing. Iry the Cl1<1 I
lenger review in th e Dt..-cem bcr, I959QST,
pgs. 46-47.

a udio repo rt and sald tha t I sounded
mort' natural. lalso received go od aud io
reports fro m a rou nd -table AMQSO I,lh'r
in the week .

The m ar oon cabinet w as beyond jus t
touchi ng-up so l repa inted it grey wrink le
to semi-ma tch my 5X-100.

TIll' Ch allenger is now sitting bcslde
my SX-100 ,lIl d is used prirna rily fm CW .
I'm keeping the Viking I for my AM
QSOs. Th o Challenger is relat ivel y filst
and \',Isy to tune ,InJ inp ut powl'r eas ily
exceeds 120W on C W, Th e o ff-resonance
plate current is almost 400 lilA so you
don 't want to spend 10 0 m ilch time in .1I1
off resonancecondi tion. I suspect that the
powl'r transforrner h.1Smort' than enou gh
ca pacity to caUSl' a "meltdown" of th e
finals in an off reson.mce rondition . ._fR

The Challe nger is a 120W CW, 70W AM , xta l controlled, CW/A M em tr with s ing le
knob band switch ing on 80-6M .

a nt' of IIll' first th ing s I did wa s to get
a sign.l 1 report on 80M CW from Dave
Mills , AJ70, D.IVt' is abou t 7 m iles aw,ly
and Ill' gave me good tone repo rts but
said tha t the Challenger "key ed a hit soft".
At lUllW o utput, DdVC co u ld jus t hear th e
xta l oscillator be ing keyed bu t said that it
wa sn't ba d . My fir st C W Q SO w ith
Milla rd , KN 7NY II, a lso received a good
signal report . TIll.' keyed waveform on
my Ke nwood SM-22 0 monitor scop e
loo ked O K, Since only the nDS5 crysta l
oscillator an d 6[)(JnJJ driver a re keyed
(approx .33 mA key-dow n), lha d noprob
Il'ms kt'ying thoChatlcngcr w ith my so lid 
sta te II KSA keycr .

TIll' origi nal audio in put RCA phon e
jack had al ready ber-n replaced witha 1/
4" phone jack so I made till' hole ,1 tad
larger and in stalh-d a s ta ndard a-pin m i
cruphone connector to fit m y amphfied
base D- 104. Sw itd l ing to AM, O.1'Il' sa id
the aud io sou nded "restricted", Ichilng t'd
tht'Il .IKll uFd coupling Glp S 100_01 5 u Fd
and replaced ttw two 10 u ltd ca tho de
bypass caps. D,1'Ie now ga vl' me ,1 good
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Modrl 94-5 with case removed .

so eftcc nvely on 160. I even cnjuyl'd .1

num be r nf Q IU' contac ts w i th VF.7C K
(abou t 4 (1 ) miles away, wi th a n antenna
150 Iee t h ijo;h!) even afte r he occa sion
ally reduced h is pnw('r 10 100 lOW. All
con tac ts were unsolicilt.>d ex cept o ne .
Du ring om-con tact, a s ta non in th e Sa n
Fra ncisco a rea, KK61f, pUI me o n the 2
meter OX p.1("I«'t cl us ter as a rare SI.l 
lion orsomt'l hin~ Afft>r my co ntact wi th
h im all hn (... b ro lt' loos e and I W .1 S o n
the n "('t'iving e nd (Of iI s ma ll pi ll' up! Of
co urse Ip k J,. t'l.t a 5 s ta t ion w ho tthought
w ou ld be "DX~ butunl y tu rned o ut tn ht'
.1 transpl .lnl I II the Nort hwest li1;(' my
self. DXt' r's ha ve li mi ted pa tience so
on ly OIW co n t.Kt wa s made that W.ly.
The longt'sl t'o nlarls ha ve been 4("H1m ilt's
on lin meters a nd nOll miles o n 160 . Re
por ts of RST 5H'J were co m mon o u t to
300 milt'S d ist a nce.

From d tech nical perspec tive I a m
impn'sSt't1 hy the a lmost t'!t'g,lfl t s im 
plicity o f tht' T X, parficularl y in tht'
context o f its orig indl wa rt ime urN.)!-

3.

injo; env iro nm ent . The s im p lifit'd ci r
cu its , show n in Fig u n' I , are tboscot ol

t r io..t t· l1articy type os ctllator. Fo r clar
ity , n ne sc hem a tic sho ws crystal w ith
ew .m d th e other vr-o with A M. Like...
wiSt' , the th ree band co ils, .m h'nn,l tuner,
ew / A M, and TX /RX sw itch in jo; a r
r.mgt·ment s a re no t sh ow n .

AM operation, which ha s n ot been
eva lu a ted in d et dil, is a t ,lp pwxinlol td y
half tbe C W pow('r level, uso.'S 111' is in jo;
mod u la tlon.n nd a si nglt' b u tton ca rbon
mike bi ased fro m th..• fil,lm t'n t c ircuit.
Wht'n in A M th e mod ulator purt ion o f
till' dua l tri od e o btai ns hi.,s Irom the
network in the nt 'g ill ivt' It·.HI o f tho
po wer so u rce. Sinc t· t he Iypt· 1(1 d m's
not draw enough cu rrent, lilt' b ias p ro 
d uccd i.~ Inad eq ua te a nd he.ivy di stor
t ion was observed on tilt' osci llo scope
fo r eine wave in pu t.

Ustng th e ty pe l lJtuhe, I measu red a n
o pen-loop gilin o f 3, which hd ps t· ... •
p l.,i n tht' und et ec ta bl e chirp on c rys ta l
contro l u sing the lower impt·..t.lflH· IT -
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171 crystals on 1811 and 3570 KH z. Fu r
ther, the co rr ec t pha se rel at ionship for
osci llation r olncld ed with the peak ill
feed back th ro ug h the crys ta l, w hic h is a
good sign. Open-loop measurement of
the tra nsien t resp on seshowed that key
ing the B ~ line rin gs the tuned circuit
includ ing the crysta l. The la Tgt' 0pt'll
loop gain, an d possib ly the key in g tran 
s ien t initiat ion , prod uces a ra pi d l;'X p O

nen tial nse in o sclllafion and acco rd 
ingly sa tu ra tion is reached in a l ime 100
shorl to d et ect any chirp hy ear.

O n closed - loop VFO o pera t io n thl'
la rge eXCl ' SS gain prod u ces h ard sa tu rn
tio n, a Vl' fy rough noll' o n almost all
freq uencies, and lois o f spurs. How 
eV!;'T, 0 11 crystal co n tro l th e 5 t ' Ti l 'S c on

nec tcd crysta l fl ttor s th e sig na l to pro
duce a clea n note. Withou t the interna l
an ten na tuner, till' va riable link W.1 S
ab le 10 ma tch res is tive load s fro m 30 to
150 oh ms w ith approximatel y I watt
out pu t a nd osdll at or efficiency of 2U'X,
(no t Incl udin g Iuamc n t pOWN) , The
cond uct io n angle was measured at 116
degrees. wel! wi thin th e class C r.lIl g t',

All measurement results m ust be q ualt
fied somew ha t because the USt' of ,1 typt>
19 tube docs not neces sarily refle ct lin
opera tion [be tte r or worst') wi th a UZ12C,
wh tch reportedly produces Lo watts out
pu t. I ha ve not fou nd <Iny In form ation on
the t ranscond uc tance of the UZ12C for
comparison w ith the 19, Th e cir cuit im 
plies th a t the UZ12C ha s a 5 volt , 500 mA

37

.,

filament, suggt's ting iln lllsid t'rably more
powerfu l tube than the type I'J.

Mechanica lly the T X is rug~t'dly bu ilt
wi th ,1 s trong angl l' iron frame su p po rt
ing a number of p lait'S to which cir cuit
elements are belted . TIll' Sl' t is vvrv clean
containing no MFI', or for th,II met ter
U"NFT, l.'lhllings. The int e rna l circu it ry
11.1S ve ry lit tle p rotection fro m Ihe cnvi
roru nent aru.l reportedly di d poorly in
hot , hum id , fun gu s an d insect inh's tl'd
env iro nments as m igh t be fo und in till'
jun~ll" 'l'he variable (';Ipadtnr s a rt' p ro
tecu-d Irom dust w ith cellulo id l'OVl'TS.
Th e antenna tuner ca pacitor contained a
su rp rising feature: d il'1 tx'l ric sp ,Kl' rs ht'
twee n the pla tes jus t like tho se fou nd in
smal! transis tor radios today. 1I,1IMn<l
pl ugs and jacks are used tor ,111lI t ) co n
nt-'l'tions. Le.rthr-r flaps l'ovt' ring tln- front
of tho unit (to p and bo ttom flaps are
m issing on th is un it ) were used for fur 
ther protect ion and a leat her sho uld er
s t r,l p was used for tra nsporting the u nit.

Future p l.ms .ITI.' to producea b read
board version of the CW T X to furthe r
ex p lore crys ta l nlllt ril l a nd VFO (lpt>ra
tion u nd er ch irp froe condi t ion s. t {ope
fu lly I will fin d t ill' com pan ion three
tub e receiver, propl' r UZ1 2C tube for
th e TX, a nd do a com plete modern tech
n ica l and ope rat iona l review o f t ill' St'! .

Perh ap s this sho r t a rtic le will s fimu
1,111' SOffit' mort' experim en ta l work on
low power tube RX/TX equi pment for
on -the-air operation . ....EK
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Uncle Dave'sWireless World
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('r l. (1 H ! .If,] lU I ! FA X (11 4, ,11.7 lUU"

W" accopt good, c lean rig s for consignment. Plea se caU Or "'f ile tor
dela ils be fore send i,,!! rigs. We Can assis t you in locating Ihose hard
· lo-hnd pa ris for homeb,e ....,n'l. l' anslo,mors , coramic sockels, old
lube s , co ils (air ind uclm) NOS . ele

AS 01 press t,me we hawl th n 10 1l0", in9 , Halhcra fle rs S-10 1;
Hammarlunds · HO-t I OA, HQ- '<'9X, HQ -140 X, HQ·145X, HO·
1l 0X, HQ-l80C. S P -600·JX· 17( tac k moun!) ; Coll ins 75 5 38 a nd C
(RE). 75538 and C (WE). 3253 (WE), a numller ot 75 51132$1
combos. 31284 (RE) and (WE) , seve,al 3 1285 (RE) lind (WE),
speake,s 1m 75A-3 a nd -A4, S wa n 500c and a Milot Ke nwood
Twins T·599/R·599 wlma m mls We a lso f1)ce; ved Iwo J oh nson
Ranger rs.a 6N 2 alld a large s hlpmenl 01Collins parts, ca bille ts and
ha rdwa re . po wer co,ds. e lc

We have a large quanhty 01ai, var ia bles (rang"'9 ill see Irom la rge
10 huge) : e leclrolytics (some twist loc k), many . many tu bes ,
w" ewOlJlld re sisto rs . vanable a nd la pped resislors, ax ial lea, l
ca pac ito ,s all NOS : have lh re e NOS l OOTH's . seve ral 4CXl OOO
(g<X>d usfl<l) . 829B's and 6 146's a ll c heckad good ,
2 bralld Ile w Collins pla te t,a ns forme ,s dual pnmary 1101220 ,
seconda ry 2400-0 -24 00 d 1.0 amp
Severa l la,ge vacuum va,ia bles

11m,,,,'; S:.ltJ ,,, 5 /'M. PUl'iJic Time, MIll"/uy '11 m "'rit/,q
N,mH'" 5 1111 Sllturt/uy, C/II,<I't/ SUHt/"y~

UncleDave'sWireless World
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Su bscrip tion Information
Rilles within the U.S.
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S34 ..... Yfar 1st class

('.. ...... by Ail" (o nlyI.HHoU,S. $3 S

t~r hl1'isn C""ntrin by Air lonly).._ U.S. iJ60

GII......nlffd Krfu nd alany 11m.. for lull........ m.lnlng on s lIb Krlp llon

s ubscribe by m.. il or phone
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P,O. Box 57
Hesperus, CO 81326 Phone/FAX (303) 247-4935
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