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The Nol Noticeably IJrifty vro. The unit covers about 3500-4000 kcs , Afle f one

minute, it drifts aboul 20 cps in the next four minutes. Drift the rca Iter is u sually less
than 10 cps pec hou r and 100 cps per 24 h ou rs.

Some sort of trimmer will be needed fo r for Cd a nd C"'9. Com mon 'l }, U' disk ceram-
band set and com pensa t ion purpose s . tcs d TC too un stable for U~ anywhere in
Ceramic trimmers with NI'Oor specified the oscillator circuit.
negative temperat ure r oefficion ts a rt' Tho' choice of a tuning ca pa citor de-
available but most ct thcm causoa down- pond s on what you arc trying to do. Ca ps
ward drift of up 10 several hundred cps with a luminum platcsoronly onobeanng
OV('T a period of se ve ra l hours I\Kh time shou ld be- avoided unlessthemrung rangl'
you chango tho soui ng. Someof thcor u-s I is very small o r drift in the 1 kc ranf;e is
tried also caused sudden jumps o f ten cp" acceptable. With brass plates and sh-ove
or so from time to time d ur ing warm -up bearin gs at both end s of the ro tor you can
for the fir st several warm-up cycles after bu ild il Vl'ry low drift vro to co ver a ham
adjustment. These effects would not bea band or les s, provided that you don't rc-
problem in many a pp lica tions hut if yo u q uirt.' high n "iet accuracy. Lusod a double
are shoori ng ford rift in the under SOcpsl bea ring APe un it which I found at a
hour r,ln ge, they are a rea l headache. In Ilcamarkvt .
any fu ture n't..lt'sign of this VFO I will usc To gl'l reset accura cy better than 1 kcor
subminiatu re a ir dielectric or pi ston-t ype low drift operation OVI'r a wide frequency
trimmers . ra ngl' you need ball bearings.

Even though they a rt' not part of the The tuning capadtor shouldbemountl'd
tank ci rcuit, screen and plate byp<1SS ca- so its pl<lIt'S are vertical to assure that it
pacitors a ffect the oscillator frequency so wil l fo llow the air tempcratuTl.' within the
stable parts must lx' USl.>J . My junkbox tuned circu it bo x. Since the tank roil gen-
(and local Ileamarkets) could not su p ply crates so me heat, t he tuning capacitor
NPO ca ps this large so I used myla r u nits shou ld no t be mounted a bo ve it .

5 con linu<,d n <' xl page
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lo w irnpedam-e po inIs (tocnil taps or across
la rge capacitors), slight movement has
Iitth- effect , On the other hand , they join
the ht'ill prod ucing u nit to onewhich must
hi' kept cool . I was am azed at the ran- at
w hich heat wa s tran sfcm-d hy even a No .
24 wilt'; No. 10 (often recomme-nded for
VFO wiring) would effectively eliminate
the thermal separation of th r- two uni ts.

Using th{'No. 30 w ire, the uni ts are well
isolated. Tho chassis of the tube uni t oper­
utcs about 211 degrees Fahrenheit above
room temperature while th{' tcm pt'rd tu rc
of t he other rises about S degrees.

Other stl'PS are ta ken 10 keep the tube
assembly as coo! as possible. The tube
sockets are 7-pin ceramic shield basc typcs:
they arc mounted in 9 / 10" holes instead of
thc 1/ 2" hoh- norm ally used . 1/ 8" pla st ic
spac('rs a rc used to raise t hc s{Kkl'!s ahove
the surface so there's room for air to flow
u p a round the see ke r from insidethe unit.
Met al scn-ws m ust bou sod he re to ground
theshield s.

Inside the YFO. The lu ni ng ca p is a t the left, n ext comes C4 and C5 su p port ed on <:6,
and then 1.1. e2, the temperature Co mpe n"d iing Cd p is al th e right , con nected to the
compensa t ion t rimmer, C'\. I· Ids t ic b u sh in gs Ihrough which run Ih e leads 10 the tu b e
compart men t are o n the watl eo th e rig h t.

Construction
Now we come to the second lim' of

defeRsI' -- keepi ng heat aWilY from thl'
tank circuit. In order to do thi s, the Not
Noticeably Drifty VFOis built in two St'J>iI­
rate miniboxes. One contains all the p<l rts
to the left of R1 and R2 in the diagram ­
that is, all the tank circuit p arts. The other
has the tubos and eVl'rythingelseoThetwo
unns an' join ed en d -to-end with nylon
scre ws and nuts and plilstk spac{'rs so
there's a gap of 1/ 4 inch between them .
The thll x' will's which connect the units
pass through plastic bushings in th e end
(Ifthe tuned circ uit unit and then through
a 1/2" holo in the tube unit . A fourt h will',
joining the boxes themselves , run s Im m a
ground lug insid e thc tu be- unit to one on
the end of the tank circu it box .

Thesr- conmx-non-, art' made with No.
30 wire wrap wire. Contrary to I' VP ry­

thing you 'VI' heard, heavy co nnections
are no t al ways good for VFO stab ility;
because thl '''l' connections arc mad e ,11

7 con linuro n u t pase
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over f are in m mf a nd "rt"'NPO«r.lmktyprllu nlt"Ss ot herwise noled, ot bers ,lore in mf
.tnd a re myl.u . I.1 Is described in th etext. Ct i!l lhe lu n ingca paci lo r;C6 i!l used fo rband
!let. The carhod e fo llower buffeT!lIdS" ill no l shown.

If the n~ult s rm-et your req ui n-rrn-nts,
you are done, o l hl'rwi~' ad just tho com­
pensa tion or t,lk l' other co mcttw acrion
unt il yOIl an' satis fu-d , !'i,rious n-rnpora­
tun.' com pensation is a tedious job ((·sp'··
dally with o -ramlc trim me rs), ho wI'v!'r
with the 'N I"!.)' Lt . w ry Iiu ll' is dduall y
need ed . Probably yo u co u ld build tho u mt
with tht · va l \ll~ given on th.., d iag ra m:
(Idju!>t L1 u ...ing d hai r d rye r as described
above. !>tot C3 and C 12 to midra nge (or
pick eq u ivalent va hJl.~ for C2 a nd el l and
omil tbc trimmcrs), and be within 50 cps
warm-u p and 25 cps /hou r without fu r­
thor work.
Improvemen ts

This-design Cd n be im proved _One wea k
point is the ground con nectio n bet ween
the two so.''tions , which in this model con­
sists o fabout a n inch o f No _JO w ire.H th iv
u nil is in..tal k-d in a strong RF field , the
voltage d ev ekipod along this I.'ad will
cause problems. I l'X?,-'Ct il to be okay in a
low po we r tran sm itter, bu t d oing it ,lg ain.
I would usea much heavier grou nd con­
nect ion ru nnin g to a hea t sink on t lu-out ­
sid e of t he tank circuit u nit .

Stability wo u ld bocvcn bcuor if t ransis­
tors wen- uwd Ins tead o f tube.... Th e tran­
sistors n m ld be mo u nted in the sa me box
with the ta nk circui t w hic h would makr-a
more co mp act assembly. If Wk,' md you

•

ru le out t ransis tor d , 'Signs. then I would
t,u.-kll' the temperature ull' ffir ients of the
other parts in thl' tank circu it u nit. Apply
to Pilch capacitor tlu- h,,-hn iqm' that was
U Sl 'l:1 on L1 and Sl.'l,,-t or dd ju st each in
tu rn to gl-'t t he sm alll'St P')ssihl,' nKoffi ­
c tcnt.

3!i(XI4tXJtJ kcs is 'pushi ng it' wit h th is
dn:u it and oscillat io n is somew ha t wea k
,) 1 th. ' lo w . 'Od of the Tilngt' bec ause of the
cha nge of Ih...- tank ci rcu it voueges as the
luning C3p is mcreasod . A sp lit-stator ca­
pacitc r wo uld probably solve the prob­
It'm; so mighl a slighl chilngl' in the loca­
lio n of the grid tap 10 increase the feed­
bac k voltage.

A high qu.dity luning ca pacitor would
beadefinite im p ro ve ment.The 'co mmand
transon ncr' lu ning capacitors have a n ex ­
cencm reputation .1'-' VFO capacitors an d
on e onon Sl."\"S usable on .... in hacked -up
so.-'ts fo r a cou ple of d olla rs at nt'4lmarkl-'ts .
Ix 'St o f all wo u ld be a ca pacito r oftnva r".
the zero expa nsion all oy used in cri tica l
instr ument tu ning capacitors . Wh ile m ost
of thosccapacitorstthcon..s in the LM and
BC -221 freq uency rnrt ors art' l'xa mples )
In' fairly large. yo u migh t find a VHF or
UIIF u nit sma ll enough for usc in a com­
pact rad io .

Bec auscthc suppres scrg rid is connected
to the-cathode internally, a 6AKS isn't a

l'C'IItinu l"d on P<"g~ 30
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Joh n Chenoweth, W8CAF.. w ilh D ra ke 1A a nd 28 recei vers .

dial poinn-r . HI' purchased :-In,.1 needles
at thl ' IUI:a l d rugsto re. The g irl:- on thl'
a ssembly lim-soldered th em to the- ad jU'>I ­
able bra ss pl,ltl' and painted them red .
They wen- perfect.

vl'O ccils were wound w ith a modified
pen cil sha rperu-r. Numho.'r2 4 .-.i lwr p lated
wi n' WdS wo u nd on the-form a nd then jow

vo ltage, high curn 'nl WdS ran thro ugh Ihl'
win'. Wh.'n the win.' cooled it :-td yt.'ti o n
the form 't ig ht as d d rum'. Th I'Y then
dipped the ds<;t'tllbly in Q ·Md Xa nd hung
thorn up o n a ·c1othl'!'>lin.,' lu dry.

Tnc VFO was cos tly to p roduceas well
as thl'oth.... mechanics o f Ihl ' 1A. Yo u will
find II'!'s com plexity in thr- 2A an d 2B.
"Bec ause we so ug ht stm p lor mecha nics
the cost W,IS lower on thl' st, later receiv­
ers", sa id John .

Co llins Radio Co. ordered d 1A; for
evaluation no doubt . Bob Drake w ro te a
bril'f non- for Art Co llins and placed il
inside the VFQ ca n. "Hi Art ! Stable bul
simple. Bob"

Bob spt'Tl t a lot of rime Ii"h'ning to lhe

,&

hamband s. HI' wanted to know wh at the
Iellows WI'f!' Silying about his products.
Jo hn sa id that the DTilkl' o lmpany Wil l'
alway s stmng about looking for way s 10
im p rov e any circu its. To make a produc­
tio n line I'h ,ln gl' wa s simp,", with no 'big
f,KtUry nod tar.....'.

lk>b Drake admired dnyun.' who WdS
dfidl'n t a nd crca tivr-.Sugg l"!'olions for sim ­
plific.ltion o r .>ffio.' ne y would g.'l:a ma n a
raise. AI the pt'd\<' Y"d~ of production
D TdkA.' employed so-sn pt'rsons.

In 1%..1. the c!dss ic TN J a ppea red and
W d S followed by the TK4. Th e 1'K4 wa s
ma de in severa l vl'f siuns over 15 years o f
p roduction. The com pll'l: l' list of all Drake
prod uct s is lon ger than lint' would C'X pt'Ct
an d it's really ,lm,l/ing that I'vl'rything
W,I S built totho s arm- 11'VI '1 of qualuy .

Jo hn Chen o wet h leu Drakearound tfu­
bt-ginning uf th l' 1'R-3. HI' went ba ck to
DO.'Icu Product s . John and Bob Drake re­
mJ,;nt'li do",' fr iends ,m d S,lWeach otbor
freq uently . Bob, WHCYE, pr.l"",-d a way in
1975.
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Collecting/Repair/Restoration...Tips

TCS Carbon Microphone Replacement
by Mike Murphy, WH2UIIJ
38 N. Reading SL
Hooksett, N I-t 03104

Ever try using a military rransrmuor with theca rbon microphone d osignod for it? The
typical ord er o f events is yl'lling. ba king a nd smashing be fore finally reb-ruing and
s ubs t ltuting a telephone ell 'mt'nl in the m ic huusing .

My s tock TC5-12 is hu ngry fo r a udi o drive.The microphone is expected 10 swing ttll'
g rids of th ..., pu sh -pull 1625 mcd ular ors and prod uce waus of poWl'( without tho bencfu
ofa voltagc amplifjer stdge .True, many carbon mic d riven radios d o not req uircthis kind
of drive, but most co uld benefit from someextra gain. Hereis a circuit ttwt fits right into
my stock mic housin g and requi res no batteries because the ci rcuit rem ains pa rasitic 10
the t ransmitter bi as. An d l'ctn't clement and pll wl' r Darlington provid e th e basis for the
fake .

Th is circuit is gain oId justolhlc and provid es plenty of au d io p unch for thc TCS. Th e
cil'('uit ca n be ad a pn-d to other radios .IS well . The key is measuring the d lurical
pa rarnoeers ot thcorigi nal ca rbon mic Iboth V and I) "in circu it" with thl·t ransm ittt'Tand
bias ing Q l to the same point. All that's loft to do is to Slot the gai n Il'w l.

O N E N()ll~ 01; CAUTIO N : make su n-t he T'Xsupplies positive bias to the colte ..'tor
(tip of plu g>ofQ l o r this mic may do so mt·thing th.u ca rbon mics seldom d o: FAIL.Tu rn
the circuit upside d own for nl'gativc bias!

A dcviSl'that handIt'S u p 1021X) MA with pl" nt y of power gam and ca pa ble of handling
so me cmbarrassmgly high 0 l'll'n circu it vouagcs WdS chosen for Q I.
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Front pant-I o f tht> Avt"ngf'r. It ' s S inch " h igh a nd 11 inch..!' wtde.

- An 11-st ilgp AGe circuit, d escribed dt "Wh,'" we beg an, we were told to aim
thl' time as "com mer cially unique," utiliz- for a simp le design, a basic tra nsceiver,"
ing electronic a uon ua tors to contro l rc- fl'l'all s pro jectengimer I lamilton Fay ."But
ccivor aud io Kolin and mini mize d isto r- u ltim oltcly it WdS decided to go wi th .I

hun. mont co m prehensive d esign."
- A VOXcircu it, dubbed VLX for vetco Thedectslon to u pgradc tho program to

Latched Tr.m smil. sa id lotriggl·rthl· t ran s- produce it M..I ll,-of-t ht·...art rig is no t sur-
mit mode (.Ish' r 'hom ~n'<1 i fin:1 a udio" peslng. l'ridt' .mti zeal st ill were ha ll-
schemes of o ther t ra nsceivers o f tbc d ay. marks o f E.F. Johnson Co . dt'Spitl' pl um-

Themain AVl'ngL·Tp.l l'k<lg d poWl'TSUp- ml..'ting ham S<1 1 1'~ at the time, And a mb i-
ply is SI.' pa ra le) wl'ighs 22.5 pound s a nd tious go.l1s wc'ru nothi ng new to Fay and
measu res 5 Inches h igh, 11 Inches wid e h is immediate ht~s, Walt Zarri s.
and 14 inches deep - slig ht ly smaller in Z,lrris wo rked for Collins in the late
size than the Collins KWM ·2, a nd m uch 1950s when the KWM-2 was betng dcvcl-
mcrecompact whcnthcColh ns.rjgis s imi- oped, then mo ved to [ohnson to oV~'l'

Luly ronfigun'd, because a second VFO the 19t.Ointrod uct ion of the last big t rad i-
for the KWM·2 rt'guin 'S a separa te ca bi- tiOlldIViking trol nsmittcrs, th(' lnvad crand
net . its It'gol l-Iim it big brot bor, till' Invader2tXXl.

On ly om' previous Vik ing prod uct io n S oon thereafter Za r ris went to work fo r
model had included a rt'l·...ivor - the HI- C cn vra! Dy na mics in RtKhl'st er, N.Y .,
meter Vik ing Mes sc ngce, a no-frill s off- when - he met Fay, who was tra nsmitter
shoo t of tbo com pany's burgeo ning en pru ;"'l11'ngint-...r o n th e GRC -1U6 mil ita ry
line wi th 5X5S!lld bcrwcon 19f1O and 1966. H FS.C;Bt ran<iCCiw r. Whcn Zarris waslured
In kt->eping wit h thdt h istory, init ial s pcci- back to Minnt·"o t<l in 1%4 w ith the chal-
fica rions fo r wha t was to become thc Il'l\g t' of revitalizing tho nagging Viking
Avenger wen - mod est . Imc, hi' asL 'd Fay 10 join him .

21 ~..nt inuN:l n ul pa Rt'
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Thi s photo fro m " Johnson brochure sh e ws th e in terior I""yout.

prom pted an un u sua l d ea l for o ne early
Awnger o wnc..., Ju h n Rooks, WAO YC Z.
of Northfield , Minn . Rooks re luctantly
sold his Avenge-r toa pe rsuasive U.S. mih­
taryoffio.-r wh o wa s about to be posted to
Turkt.,),. "He ne....od l-d a n unknown rad io
because they weren't suppo~..d 10 ha ve
personal f.-'o m m unica tions gearin Tu rkey,~
Rook s ex plains. "I k wan ted thl' Avt'ngt'r
because he thou gh t he could p .I SS it o ff as
hi-li gear."

Jacks for kl'y, microph one and head­
phones , plus te rmi na ls fo r a n external
spedkl-r, a rc loc.lh-d o n a panel on the Idt
sidt.·of the Avc ngerca binct . Al lhe n.·a r a re
linea r amplifie r hookups; cerurots to ad ­
just Iht.. VLXsensu ivity, a nti-trip 1t.'Vl'I.md
drop-out d elay; a ntenna co ax co nnector:
and a Tl.'Cl..-peaclcto co nnect cither Ihc•fixed
AC power supply or IX:: mobil...• su pply
offered by johnson .

For rec eiving, the Av enger's two six­
crystallat tice filtNs provide IF St-' ll'l1ivity
of 2.6 kl h at -6 db, wi th no p rovis io n for
alu-rnat...• widths, In transm it mode, car­
rier supp~..ion is ra tc-d oil 55 d B min i­
mum and un wa nted sjd eband supp~

sion at 01 mi nimum of (,0 d O.

23

T wo engino'ring mod els of the Avt.'ngl· r
Wi.....• built . "Th ey were rathe r kludgy, but
thl'y wo rk ed pn "tty well. ~ Fay rec a lls. ~ I

took one home a nd worked an A RRL OX
ccm est with two m l'nd s, and we won our
Sl-c-non."

four engim....'l'ing prol o lypt.'S Wl'fCCOn·
s tructed as thc d csign was fina li......-d.Th en.
..('cu rd ing to Fay, a pilot run o f l tJ Avong­
l ' TS wa s rorn plcted. Fay installed one of
the pilot models in his car and succ ess­
fu lly operated it mobile for almos t a Yl·a r.

Th e mo st d ramatic hostca mein April of
1968 w hen Fay Ilcw to Califomia wit h an
AV\'ngl.'I"fora visit 10 the It.'gI-'t'Idary "Rbom­
bie Ranch'tof'Don Wall.-.re,W6AM, fornlt.''I'
das.<;ma lL·of Ed ga r Johnso n at the Univer­
sny o f Minnesota an d a lo ngt ime sales
representat ive for Ihl' co mponent s d ivi­
sion of E.F. Johnson Co. "I spent three days
in W6AM's Sh.ICk, testi ng th e Avenger
against theCclltns rocct wrs ho had hooked
to those magn ificen t rho mbic a ntennas,"
~ys Fay."The Avengerdidn'fdo toobadty .
Th e biggl-'St d ifft.....-nce wa s when Iht.-'TC
was s teong Intorfewn cc on nearby Ire­
q uencies , The Co llins receivers co u ld
switc h in narrower selccnviry."

e<>nlinUN IInl ~gr
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[nhnson ('O. I·XI'('UtIVt·."Hcsatd they were
ret hinki ng tht' AVl'ngl'r decis ion, a nd he
queried me fo r input." Fay '\dys, '" to ld
him ' !'>ti ll th ou ght it W,lS,l viable prod uct,
Isuggesecd a couptoot cha ng("S thl'y might
consider making. including trying (lui
some of tho n('W('f SWf...' p tubes th,ll had
become available. HUI, o nr r- agai n, tIK'}'
decid ed not to gU,lht',ld with production."

Then.' m.1Y ha ve hI...-n more Avl'ng l' rs
assembled - offid ,llIy or otherwise - in
add itio n to the If. built while Fay WilS in
WaM'<.·a . Dunla p sa y !'> rel iab h- fac to ry
!iOun'\-s ha ve to ld him 45 Aven ger cabi­
nct!'> Wt·n.· mad t', ,llong with 55 co m plete
~>t !'>ofci rcui t bo•ard v, Dunlap, dmung ulh ­
ers, ha s surnc t'xl ra foK"1ory-rn.tdl· circuit
board s for his rig . - I th ink if you look
arou nd out the re, you'd find 45 rad ios,
mdybt.· 46 or 47," sugg l"Sls Knish. I lu w ­
ever , he quickly add s that he's actually
laid t'y t'Son on Iyabo ut Mover thi' yt·.lrs .So
the t·xa,1. d cg n...• of t he Aven ger's rari ty
remai ns a m ysu-ry .

The EF. Johnso n Co. no longl'r is d
family -owned o per a tion but is a cog in d
largocorpora re whi...·1.The WaM'Cdpl ant's
oUlput today includt'S larsd mobih-gcar.a
lint' of gold-plated connector hard wa re

..~.---""'..-......_..

and remote rnctcr-n-ading St'n~H'S th ai
n·I .IYdata via r..Ktin .

Ilamiiton Fay, mt'dnwhile, no w res ides
in New Engla nd whore he eventually
moved to tab' an SSB engint.....-ing job
with Rayth eon Man ne. Scmi-n1.in'd pro­
ft~<;iolldlly ,II agio64, ht' remai ns act ive in
ham radio a!'> WEI Q . And, yl'S, among
gl';lr in his shack is an Avenger, which he
USl 'S regulMly on 75 meters.

"I'm proud of tln-Avcngcr," says Fay ."It
wasn't pcrfoct , but it had pon-nrial. l en ­
~ Iyt>d working fur jo hnson. I wa s sorry to
St...... thi· mm p.1ny d rop out of the ham
bu sines s. I likt· 10 t hink the Awng('f
co uld'vesaved Iht'ddY'- ER
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Nt el wtegaed, WA SVIJ.. in hi , hamshack, Some of gear- sh ow n ln cjudes an I IRO-SOO,
HRO Sr, FBXA, II RO·SO and a Lilt" '30, Sta ncor 20r .

Q .

tL

Suza nnr G,)ru , KB2IRII, wi th som e of her vi ntege gear. Shr !lay' !lh r u ses the 11T-40
xmlr with Eico 722 vfo and SX-28 recei vee as h es- AM sta l io n.

2ll



B.1rto n Berg, K8IRC.~ys he s t.arted ('Ollming vi nt.age geolf oI l lJoIyton Ioist yeol r where
he fou nd 01 RoIngt'r a nd a D ra ke 28 . li t' opera tes 1bO-10 meters.

Tom Jurgt'ns ,KY8I,0I1hi s opera tin g pOllilion. ll t' lIdy!lh i!!ma in seatto n ro n!lisb of a DX­
100 tfan smiU... r and NC-98 recetver.
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