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W lICI' i n hi s h olmsh,u:k in Ih t> mid ·fifli ",s . 'lh e olmp l if i",r o n th e Id l II,,>"',,> 4-1000 ,,> .

imnw.li,lkly (·.l llll' UIII w it h Ih (' K 175A
cho ke.

Onn ' .1 unit w,», nlmpldl'l.i , wi red
and h· ,,>It...1. il W ,IS then used ,tt honn- in
the w r ih' r 's ,,> I,l l io n olS d fin ,l l hosl hd o n '
descrihi n~ it in QST or in Ihe 11,111.1­
book.

TIll'n' were- nlolny s t.lIl d ol rds IIMI w e­
in th r- 1(·.: h n ic.l l .lr p ,l rl nw n l had 10 Iol­
lo w.

I rememl...-r ' Illill' cll'ol rl y ,I );' Iud ( ' III. ­

amp h-of an ,lIl h'n n,1w h ic h is ..till l'(ll'u ,
la r lud,l y . It W,I,,> the off center Ied <111­

ten na, u ,,>i ll); 3lJO-u h m twin Il'<l d for feed ­
crs. TIll' .lIl lt' n n ,1,1rp.·.If..d in III1\' o f t Ill'
Ill <l ~: ,l): i m's (no t (JST) ,IS an su th roug h
10 motor ' In !t'n n ,l. TI\l' overall I,'n f;th
WilS Oil ti lt' o rder of 130 f l' d and tlu­
antenna w,», fl'l l I13 rt! from (Jn l' t·lh l. [I
W.lSand is nul.1l-ad perform e r o n m os l
ba nds hut the p roblem was that o n 15,
the feed lin,· h,...·.lm,· p a rt o f the .m l,·n n ,l
.m d r,ltl iollt...l 'jllilt· h .utl y . At QST we

J

would /lu i ans wer qu" ..nons .Illo u l tbc
.lll t, ·nn ,1 a nd WI' wI llIl. IIH.I, lt _ ·r it... it in
lilt' H.mdhuuk s im p ly 1......-.I Ust· il W,IS
II'Ch n i.:.l ll y unsound . 11 1lI.IYnot m,l ke,l
t.!ll f.' re nee In m olny h, lIll s hul r,ltli .ltin~

f,......l lin es .lfl'.1 nn Iltl in our husill'~s_

Till' s l r.ln~t.' Ih in t; ,lhnlll th is p.tr l k ll l.u
.lIl lt·nnol W.1 S th.l l it !>, ,,,·.1II1t' su d u););unt'
popula r, eve-n w ith i ts ,, !lvitills p rob­
II'm, lIy G....» [ r nan w .' s turn ...l In ind u tl t'
il in th e l lol ntl hu" k (wil h ,I pruvis, \ o f
co u r-,c.) M,m }' till lt' s h, 'ing rit;h l is no t
th .. W,ly to he p'lpuLH!

Th.u m,lkt,s lilt' Ih ink 01 IIll' tinu- I
d" si~lH'd ,1 h ig h po w"r ampfifh-r for By
(;nndm,ln fo r the h,m.!!>lIn k. I know
1lI,llly of Ih L' n' ,n h 'rs bu il t th.rt ampli­
fiN _It used ,1 p.ur of 4 -2~ l1 s [lah-r mudi­
fit' t110 4-4(lOs). I g" t it .111n ' rnp l,·tl'd ,Ind
,Ip p lit'd pllwt'r a nd th en d w .:k. ·J il for
s l.l h ili ly o n .1I1Iht' b ,lIIth, HO Ihw tl );h 10
m eters . I n 'C.lll w h,11 h,l p P'·rl , ·t! Iih ' it
W .1S yl·s lt' rd.l y . 1w r-n l in ln ny 'soffkt< .ls
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fi G . I . F.", lt· rn.a 1 vi ew uf th e ~ u pt'rmud u l,) lt"d 807 W Ir,)n~m i ll t"r. Thl' two
m i l l i .ammt"ter~ a re numn led hehind ,) 1 ·l e 'li gJ.I~~ w ind o w w h ich d i ~I' I.l Y~ .Ilsu the
tubes .and fi n .a l .am l' li fit"r t.ank co i ls. S e t" fi gure b fo r idt"n ti fiCdt io n of ce n t rols.

m"IN M(2) n,.ld ~ I>M pl.II" '"Urr"1l 1u n ly ,
Afh'r n'ddin~ 11ll" St.' p.ud l. , pl .llt- cur­
ren ts, swi tch S (·I) is ~' I In III or 1.0 ,
w hereupon me-ter M(2) rood s 1,,1.,1 I>A
a nd I'M p l.l l.- cu rrents . T ill" Ir,lll <; m illt'r
is t l pt' r, l h ...t ,l lw.l yS with S(.I) .11 111 tH
LO, d"p.'ndin~ upo n th e in p ut !'. ,Wt'r
d .'sin...t !'o inn ' th .'St' are th.' n n ly S\' I'
l in~s III Ih., s w itch w hich allow hll i h
tubes Itl o p,·r.l t., .

TIIt' CW -I' I I( )N t-: switch, SP), rt...I' il"t,s
lh.· b i,l s of tu ht, I'M fo r c.w., soth.u Ih is
tube is in nlil t ill un ll<; 0f ll' r,'lio ll wi thout
h,lVin~ III b.' I r i~~"rt'd hy till' a udio
r h,1Il11l'L

Tho ex cite-r sccfion us.'s mini.uun­
tubes th rt ,u~h ll llt. Ten meter op.' r ,lli llll
is o h l,li llt'd with ,I 20- 1llt'l " r cry SI,11 or
20 -m.'h'r-n ul p u l v.f.o. Twenty mctcr
opcra tiun i-, <;t-c-u rcd wjth ,1 -IO-n", I<'r
crys l,ll o r -ItI-nwh ' r-o ulpu l v.f.o. when
u..in~ an .· " I, ·r ll.l 1v.f.cr., the h A Kh osctl-

•

I.Ilor st.J~" operat es wit hou t diffit' u ll y
.1" ., sl r.l i~ht- I hwu~h .l lll plifi,·r . r tlrly
.m .1HO-mt' lt' r CCl il t1 .'S i~ns 11.11'" nol t>...-n
settled at the l ime of Ihi s w ri l in~, and
w ijl be fl' po rh-d in .l 1,11t'r iSSl1l' of "The
C.l r.lt· i lnr~ ,lS ~lt'n ,l'; .Iv .l il.lll l.,.

1'1.1 1,' curre n ts o f 11ll' va rious .' ..ci lt' r
,m tl,llI ti in ~ ld~t'S ,I fl' rc.rd h y !'ow i l ch in~

m illiammctcr !\I (1) s lIl"t" t'Ss i'ldy ,I(WSS

s h u n t r.'si sll' rs 1{ (5) . K(lI), K( D ). dllt!
1{ (21 ). T Ill' rl'~ i s l ,llln ' values o f th. ,s.,
s h u n ts have been ",lIt-u l,lh' d fo r ,I (I-I
d.c. mtllt.unuu-tcr 1", \'i ll~ au in ll'm,ll
n-s tstance o f lOS ohm s. TIIl' Y provide
I1It' lI' r r ,1 11gcs o f 0- I II rna . for tlu- o-ct lI,t ~

tor, 0 -20 111,1. fo r tlu - dou bl. ' r, O-JO 111<1 .

Ior Ihl' buffer, tJ-J rna . fllr the tll t.11 c u r­
n-nt n',Hlin~ of th.. twu Ir iod ., St'd io ns
o f till' 12AX7 s p.· .'ch .ll llp li (i.'r tube ,HId
II-50 mol. fo r the .H1.1it. d r ivr-r . Typica l
current n,.ldin~s fo r tlu- va nous ...I ,, ~.,s

,Ht': osctttator b ma., doubler IS 111<1.,



,.'

-
FIG . 2. Ins id e v ie w of th e t ra n sm tt ter s ho w in K ( h ass i" l.ayu ut . IO-m .-IN fin.. '
.lI m p lifir f ro ils a re in p la ce.

bufft'r 25 ma., spt" ...-h a m p fifu-r 2 rna .
10 !J I. .mJ audto dri ver 3R to 40 ma . If
the n ·,t.t '· ft·m p luys d m il lidmnwl.'r hav­
ing .. fu II-S\.-,t l.· cu rren t value o ther tha n
I rna . dnd /llf a n inll'moll flosisl.lnn · ull lt'f
than 105 ohm.., Rl'W shu nt fl'si st .mn '
\l3Im'S must I...• calcu la ted . Us.' till' fo r­
mula : R(5) = I« 01)/f-1. R(s ) is till' n-sis­
ra nee n-qui red fur the sh un t ;n o h m s,
R(m ) Ihl' Inn-m al n osis ta nn ' o f tho meter
in ohms, a nd f is till' foe tor by which till'
full-scale fl',lll in,.; of the meter is III b.'
multiplied . TIll' sh u nts ca n ill' nl.ld., by
windin g th e p roper len gt h of M<1 llg,11l in
rcsi sl ,InCl' w in ' Oil smal l s t r ips o f tnsu­
I,l l ing material. A much ea ster w ay is to
usc a s m.111win' wo und rh eost.u fo r rh..
sh u nt, wi th ,I s fot ted sha ft fo r sc n-w­
dnver ad jus tmen t. The la tter sche me
pro b,tb ly will ,Ip p..al to m os t aman-u rs,

7

s inn ' a n acc u r.u c n ,:,;b ta nn ' briJ~l' is
n. ,.' .1l,,-1 fu r t>l~ t .Id ju s tmt'n t lit the wire
s h u n t.

Th e speec h .1m1'1iHer.'mplo ys t h.. Iwo
h i~h~g.Jin trind," St,,--t in ns o f the 12A X7
tube in ColSC.J.1.·. With 11ll' g .t in cont ro l
(R(17» .Jt its nl .J"imu m -g.lin s l'l tng. su t­
ficient g.t in is .lv.l il,tbl . , for ",t rm -I" ng th "
t,l lld ng in toa crysl ,tl m icrophone.

whon s w itch S(.f) is in its O FF p os i­
tion, theentire fin,ll .un pli fil·r is sih-no-d ,
bUI I Ill' excit e r ,111.1 .lU d in SI,I ).;l' S ruma in
in ll!Wr,l l io ll. Th is .Ill" w s th ,' l' lI.l' ilt' r to
lu- tuned -up befon' .lp p ly ing voltages
10 till' f na l ,Hn r IHil' r. S (S) is tIlt' s l,lIld b y
s w itch fo r mu ting tlu - trausruittor d u r­
ing n'ceivin~ pcriods. The lower sec­
l io n o f 5(5) s w itchl's (,..1 vults ,1,C., de­
ri ved fro m the tub..., h" .t ll' r s u p p ly. 10 ,I
e-v ou .1. C. rt.·I,ly w hich m.t ....·s aud b r.·.lks

con t ; nu~J on n~d p"g~
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FIC A. Top view o f th e c haas js . S peech a rn pliiirr r and a udio dri ver .:ue in th e
s h ie lded sect inn in the Uppt"T left co m e r. Th e 3 e xc iter s tolges are i n th e th ree
s bl elded sec t io ns i ll the Iuwe r left l\oI lf . Tilt' t"n t i rt" right h dlf nf th e c hass ts i s
occu pi ed b y the ItA an d PM s laKes of the Hna l arn pf ifie r .

I1U mbcr o f turns mus t b.. dl.lnged ex - resi stance d.c . vo ltmete r. set the s l ilkrs
penmentally fo r Ilt' sl l o,llj i n~ wlu-n ,1 011 res is tors R(26) to ~iv t' - 175 v, and _1)5
trans miss io n line o f .t ifft' n '1l1 lmped- v., T,'sfWd iv ,' ly , between slider and
ance is used . g ro u nd, ,1S ind lrnted in Fig un ' ,1 . T Ilt'
Tu n i n g a n d A d ju s l i Il g p rel irnina ry adjustmen t (If the bias volt -

Aft er wirin g ha s bee-n verified as co r- .l ~es no w is completed . Pina I adj u s t-
rcct . the fin ,ll a m pl if ie r bias VOIt,lg" S lIlt'n llllu st helllad" " lSwill bt' I'xpl'lim'd
m ust be adj us ted to s pecified values ill l.ucr, ,1(IN th., final amplifir-r ha s been
the foll o w in g m.mner : (\) Se l sw itch tum-d.
5(4) 10 it s OFF pos it io n . (2) Plug-in lh., 1-'111.11 a r np fifior luning now m.1Y be
40-mt'tN n ysl,ll ,md the corn pleto set o f underta ken. With the . 'xdt.'r s t ,lges s t ill
coi ls for zu-nu-tcr operation (SI'" CO lL in operation. ( I) Connec t ,1 200-w a tt
TAlH .E).(3) Sd switch S(:\) loils l ' II0N E l.unp, ,IS ,1 d u m m y load , III till' AN-
position. (4) S('I g,l in con t ro l l{(17 ) to its TENNA terminals. (2) Sw ing roil 1.(5)
min im u til g ,li n pos iti on (5 ) Set s witch 1"0 111pl. 'ldy (lu i of roil I.(-t). (1) Sd s w itch
5(1) ttl its XTA L posi tion . (h) S'" s w itc h S(-t) 10 its I II posi tion . M L' tt' r M(2) IH 1W
5(2) to its OSCILI.AlOI{ pos it ion . (7) read s Ill.. 1<11,11 I'A a nd I' M p l'l ll' CUT-

Sw itch-o n POWL'r. (8) i\ Ite r li lt' tubehe.rt- rvn Is . (-t) Turn- C( \ 8 ) for fvl (2) dip, an d
l'TS h.1VL'COml' up 10 Opt' r,lI ing te mpera - to uch up th .. tuning o f en ), C( 8), and
tu rc as indica te d by defle ct io n o f meter C (1.1) to improve thi s d ip . (5) Swing-ln
M( I ), tUlle C (3) fo r meter M (I ) di p . (9) cot! L(5) in s mall s teps, notin g the in-
Sw itc h 5(2) to its DO UBI.El{ po s it io n u e <1S L' in 1'.1 (2) T(·.lding as thl' co up ling
and tunc C (B) fo r 1'.1(1 ) d ip, (10) Switch is Increased, an d tun.' C (19 ) for maxi-
5 (2) to its BUFFER p os ition a nd tunc m um br flll.i ncc of th e la m p . (tl) Work
C(13) fOT M(l ) d ip . ( 11) Usi ng ,1 hi~ h- ba ck a nd forth lu-t w ecn C( 18) l un ing
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FIG . 5. UnJt'r-c hd s is v iew
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for di p ••111.1 C( I'I) t u n i n ~ for ma xim um
lam p bntlt.mcc. Wlwn tnt' tu nin j; is co r­
rert, M (2) d ip and ma xim um lamp hril­
Hance w rll oc cur a t tnt' Sdm t' st't tin j; of
e l lS), and the M(2) rt' ,llti n ); wil l be in
Ihevid nily nf 130 m illi ol m pt·Tt's . (7) I' lu);
the microp hunt' in lo jac k H2), ,u lvdnn '

11ll' sl'l l in ); 11f p O It'll Iin lilt' It' r I{(17), ,I nd
wh ts tlc ,1 s us t.um-d tum- into th" micro­
pho ne. Tbe 1\-1 (2) rt' ,Hlill j; s ho u ld in ­
U t'.ISt' to 200 111.1 . (wit h 750 vo lts in p ut
to tho fin,l l ol mp lifit' r ) ,In ti tilt' lam p brrl­
lian...' sho uld incTl',lst' . 1f thel.unp di ms
t lll mod ula t ion, und es ired downward

" co ntin ued n" "~ ~ I r"K~
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Mod.1 6SO

mcest a nd "l' ry infornll"ll ca l ib ra tio n
technicia n yo u'd eve-r w .1Il1 to nu-et p,l­
tie ntl y d isl'u swd 11ll' problem wi th lilt' .

Abrrut the &50
TIll' hi s lury o f Triplett's VTVM dates

ba ck to the 19J(ls . How ever. Wo rld WoIr
Two, for 01 11 p r.lt·t it'd l purptl~~, Slurpt....t

de velopmen t of s uc h r-ommcrr-ial prod ­
nets . Post wa r ,tt'Vt,I' lp nll' n ts b rt lU ~hl

abou t a more o r Il'ssl'lIlnpll'l t' rt'd t's i~n­

ing of Ihl"St· prod ucts . As 01 re sult, Ihe•
VTYM ca me bac k inlo the line .IS th e
Mud d 650 in N 5 1. C1t'drly IIsin); So m l'
technology an d ,h 's i};n aspects o f the
classic Mod el 6.10 YOM , till' MOth,' 1650
W,lSborn dr,,1 il hada produc tion lift' o f
12 Yl',lfS .

Two othe r VTVMs were produced by
Tr ipll'lt. The Modl·1631 W.1S.l co m bine­
lio n VO M /VTV M th at WdS ma de from
1955 to l ~72 , lt also sha red ma n y o f Ihe
featu res of the 6.."\0 I' l. K YO M .Th e l d r~l' r

Mod el 850, mddl' from l~fIO 10 197-1,
was to ta lly duferent in ap pt',lfancl' Irom
Ihl' 600-S(' r it,s IIll'l l' rs .

But , bilck 10 Ih...Modt·1650. In 1 ~52 it
sold fu r S6~.sO dnd , ,lf co rd in); 10 .1 Illl' n

17

cur ren t adverti sement, ~ .l

uut c mort' \Vest uf th e
Rockies.' Ap p,lTl'n lly th ere
w ere no v.u I,l l io !\s of ll ll'
ins t rm lll'ni a nd il WdS di s­
con t in u ed for the s im p le
rl'd Sllll tha t the n umber o f
s.l lt's did not warra n t fur­
Ihvr p rudm-tion . Erum ,I

q uali ty poin t of view , il is
cll,.l rl y .1 notch .sbovc the
su nd ry ki l VTVMs then in
vogu..· a nd p~·rh.l ps that 's
t ill' fl'oI S1l1l it co u ldn' l corn ­
pd t· w ith tlu-cnlin-ly pr 'K Ii·
c.l l, rdi.lh lt· and tess l'Jlpt'n ­
si vl' I it'dths , Eicos , Kni ghts
and KCA s. " .Isic.llly, il isa
d.1Ssic VTV M ("ov ~" r i ll); Ix..:
.Hld Ae volt.lg L' ,lIlt l rest s ­
1.lncL'.

M r. Ku p p Trrptett W.1S
kind t'lluu);h 10 wntc rm- .1

sho rt note. Irotu w h ith I quote, ~As I
ren u-mber, lilt' RCA Vll ll<lhmysl W,lS
tfn- big na me in o u r lint'S of d ist r ibu ­
tio n . Heathki t, nf Hl ur ....·, W.ISvt'ry pl'PU­
la r but l Joo"t rlx dll lh t'Yd id 111Ill.:h w il h
o u r Iypt· J hi. lrihulur.->. The Mudd t05t1
wa s m ade-to fill .l "oitt in ou r lint' 011 111011
t une ,1Ild 10 he ('o m p.l lih lt' w ith it . How­
ev ..-r, I'm su n ' it d id not se ll In Illl' S.ltlll'
q ua nt it ies dS RC A or lleaf hki t."

Th ..· h50 fl'alun><;lh,' 2t1- p<lSit io n r••n);t'
sw ilch wilh M'Vl' n d l"l:k.SSl' ("h.u,let t' ris ­
lie uf Ihl' 630-St'Til's YO Ms . In .1<.lJ il iu n
th ere is d p OW N sw itch w ith .1 p l," ' s­
,1Il11y un obtrusive tll',UI tndtc.uor Iig h l,
.1 p"I.Ui ly rl'H'rs ing sw itch, IhL' ohms
J'...roln~ (A OJ) con trol. and Iht· " t ' f O ad ­
ju slml'nl u '>t'J with lilt' AC do d DC
r.lll~t's , Three fro nt p.lIl t'! j.lC l<.s .In · DC
V, AC /l~ F V an d grou nd (CIU) . l ilt'
f1 u -.h -mllUnll'd fan);t' sw itch te.u u res
,1Il Of F se ll in);. Thi s st'l ti n~ does n.. 1
contro l AC po wer 10 Ihl' VT VM; i l l.l h ·s
the ml'll'r m ot'l'ml'nl o ul of Ihl' ci rCUIt
,md old d s gr"'dh'f dam p inp; 10 Ihl' ml'l l' r
'ln d ,lV u id s vio lt'n l sw i n ~ i n ); of Ih t'
p lJin lt' r d u ring trd nspu rl . Thl' re is no

( o nl in u r d o n P '"Kf' 38
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"Caught yUII in th e ac t! Ju st w ha t d n y"u th ink yll ll .H CdllinJ; w ith m y h a ir d ry er
M r. Bonomo?"

The Ilun l Fur Driftin KCom po ne nt s
I had hoped tha t it wou ld lu- ('.lSY to

dcternum- which com p onen ts w e n '
ca usi n~ the VH) to drif t . I t ried IW.l t i ll ~

and ~'on li ll~ various componen ts , h ut
virtua lly eve rything ,lssod.l tt,d w ith th is
VFO sl'L'nl t'd to (',HlS\' it 10 d rift . It W,lS
ha rd tn Isola te com pon ents a nd kee-p
hea t from sp n'.ld ing to others . S inn' 1
wasn't m,dd ng good progr~'ss w ith till'
V£'O moun ted ill Ih~' r.ld io , I firl.lll y
declded to d iscmbowel I h ~' ('n lin' <Isci [­
la tor sl'c lio n ou t o f Ihl' r.idlo , w here it
wo u ld be ~' i1 s it'r III iSlll.l ll' ,l lld tes t corn ­
ponen ts s" p,l ra ll' ly.

Wit h the osctlt.uor n ll t rm tlw bench ,
l wnrmed it u p Ior 2 huurs while 1..1" '1'.
ing it ,IS cool as po ssib le w ith sl' \'t' r,l [
fans. To ,' IISUTl' " COlT,IC y o f rho oscttto ­
tor d r tft tes ts. the AC lin t' vo lt'lgl' w as
rl'~ul ,lI l'd ± 1 volt . Th is s teady -stato
cor-d ilion .11IOWI'd more accurate ,Hl'il y­
s is of the prob lem . I ll'a tin g ,HId cooling
ind ivi d ua l com ponent s W,lS po ssiblt'
with ou t 'lffl'rting ottu-r parts . As yo u

21

~-,1II St'I' fTll llll lll' fo llow ing t.rhh-, which
\V,lS dcrivvd o n tlu- 7S mete-r h,l llll , I ' \" ­

I' ry Ihing tl r ifred ill IIII' wf<\ng d in-rt ion .
N o lu-m-fit from p.lT(s drilt ing in oppo­
s ite tl irl·,:t io lls lu-re!

Muin T u n ing V.Hi.lbl t'-I .h lO kl lz
c.l l i b r,lt ~· vari.lbl,' - ,100 ki l l:
12AT7 VFU U sc. - .h50 ki t.'.
lI ,lIlt! coil - 1.250 k j Iz
1l,1Ild ,"1p.u-i lor -L.t!2.(l k. l l?­
To ta l [)rift - 5.·12 k i ll. (y ih'sl)
You'H nofir-e IInlW 01 tlu- n 'm,lining

I IF osri 11,1IOf com p onents ,H,' irulu ded
in ti ll' lis t. Well , 111·Stl·d thorn - it waS .1
g n u' sollll' l .l ~" - .m d the good new s is
111 ,11 11' 111<' "f tlu- et ' III I" " 1<' IIIS ill the
"1\<',lTly-ill1po ssi hll'- ln-gl' t- ln, Iultv i-n­

dO~l'd, sn ld l,Tt 'd -in-p ldct' I{ F Iront ~t' lI d"

,;Hl",' m u ch d rift ( fin,l lly, ,I s",,, 11 b it 0 1
luck).

TIl\' V FO l ube con t rib u ted muc h less
drilt than I exp,'d,',!' I l.w ing J good
su p p ly of ne w 12A"I'7 lu bes on harnf , I
rue.rxurr-d IIll' d r iIt r-on tnbuu-d by v.r rt­
ou s col d tub.... in th.. wa rmed -up Stl·.ld y

{ n n l i n IH'd n o."\l l' dl{t'



Ne w Hop ll." r u r Yo u r Mohawk fro m prll." .. i o u ~ pa~e

st .l h· us..- ill,lltl r. Su rpris i n~ly . n••1.111 11,..
tubes ••v'·11 drrtn-d in Ihe Sdm,' . l in...··
non. Whil,' Il\t~ 1 tubes nM.1,' t ln- p rob­
10'm wurso' I,y drillin~ dow n in Ir e­
q Ul'n.·y .IS they W .HIIWd u p . I {<lu nd
SO;' ,·.·r.l l l h.11 d r ill o'd u,' in fn 'q m·ncy• •11
le.ls i p .uli.l ll y <I Ifsl't l i ll~ thc d rutcau-,....l
by . 'l lw r n IlIl I'0"wn ls . (lut tl f .I batc-h 0 1
to lu l>t's . llll' r.U1~.· W.1S (ro m -hStl l l.r til
... l ~O I l l., Th is W.IS n · r t.:l ill ly .1I1 unc-x ­
pecn-d n-s u 11 wort h "nowi n~ ,11>0 11 1. For
d rift . C E tulu-s s .,t' lllt'd to be li lt' wors t,
w hi IL·Sy I'0'.111i,1g.l\'.' rrn-l Ilt' best n-sutt s .
Tlwst, tu lws ,1ft' d1l',l p ,11 s w.l p m. 'ds
(usually $1/ so ~;r,l h " bunch a nd Iw~ i n

tl'still};.
Finding Co m pe nsa l ing Ca paci tor s

TIlt' r, 'm.l in in}; s.' ,·lillns ll f Ihi s .u lid .·
req u ir,· "·m po' r.lhuo· nJlllpo·m,.1tin~ ,·.1­
!'.Idlors . TIll' S.' d .lys , o·.' p .lt"ilurs wi th .1

()i ~t' mhll wl t"d Rf
need to d o t hi s!

sec tio n. Yo u olu n ' l

u

IW};.lt ivc• 1' ·ln p.·r,l lu n · cocf­
Hctc utarc not ,IS .·,lSy to find
.I S they uso·tt 10 be. Tilt' Iyp '"
o f capacitor III u s.' is .1 C lass
1 tem per.uure compons at­
in}; di sc cc-r.umc. TIlt.' te rn­
p..-rature n •..tfi,.- i,·n l is 1I11'.1 ­

s ured ill C.lp .Wity ch.Ulgo' in
pa r t-e lwr milliun .m .l th.·y
coJrry EIA JOOSi ~Il .1I i ,ms lih'
N tlO. N330, N -I7U, N 750 ,
N1501.l. d e. T h, 's,' ,l rill in ,1

Il.'};a l in' d in ...-tiou w ith in­
cr"'.I s i n~ temperature. NP<)
r .' p ,lCil. lrs ,tT,· It·m r .·r,' ll ln ·
s table a nd So have no drift .

I found it d iHk u lt h i find
lh c l' ''',K I v,l ll1 ..s w ith tlu­
vxact h ' nl l' .'r,l t u n · cm-ffi­
clont t Ill't ·.h 'd , so it w as ne-e­
.'s s.l ry to l,..a.',lt i....•by corn ­
b in ing various values. Mo s t
dis t r ihu lo rs tl..n ' t ."Irry ,I

~"u,-l s.· l.'d io n ,11u l usu,d ly
,1[1 yo u w ill find ,ITt' tilt' N I'()
v.mcty . S u rp lus S.II. ·s o f
N.'h r,ls!...1 h.ls StIIl1t' s lo.· " of

Il'· };.l lin· n ...·!fki,·n t It'mpo·r.l lun' COIll ­
p.·ns.lI ill}; C.lpMi to rs .11 (t400) 2·1-I--ISf,7
to r .Ih.lUI !>-I p"·t .".1p ,l("i I<Ir . Am IIher };' llJot!
s.Hln· ..• is Johns. lll S ht.p I'n ...l ucl s .11(-I(lS)
2'l7 ·K(. I -I lor bctw...· 11 H,md lilt Pv" ('",1 ­

p.lt·ilor (,:m d th ,·St.· oUt' "ery ~t ll ltJ qual­
itv} , AI Jo hnson's COnl l'.lIlY is .1 s nl. lI l
n~ ,l i l u n l.·r "po·r.llio n and h is tr" " .·.11,1"
lo}; is rt' ,l ll y wort h };"' Iin};. I I, · .IISt) IhlS
lilt' l"-osl Sot·l,·d in n of It·nJp.·r .ltun· 0 1111­

rll' ns.ll in}; ,".tr.K i lors l've """'1\ in y.·,lrs
(bul o nl y S u rp lus S.11.·s h.rd tilt' N 2-10n
C,lp.lci to rs). S ilK.' AI's p r in 's .m- s o
c!1t',l p , I'd s u ).;};.·s t tlnh ' r illg nunu-rwus
d iH.' n 'n l , ·.l IlH·S so Yll U c.m t',lsil y co m ­
bil 1l' t IW I11 to go·t t lu - t,'111 poratu rr- ("( u-[fi­
cn.nt yo u want ( I no w have .1 g rt' ,11
,l s s. lr lm" I1 I) .

I'u ge t the bes t n· Strll s , tilt' lo p s id .'
,lI1d holtom s id .' of t ill' d l,ls s i.. m llst
.',lrh I... n . rn r t'n S,II, 't1 s.' p ,H,lt .' ly. si n.·.·
dril t in};ctl ll1p " n.·n ls ,1 r'· ]......II. ·.! in bo l It
p l.,....·s .IIIJ 111'.11 n ·,I..h.... Ih"1ll ,II di ff" r -
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Figure 8. VFO tem pe u tu re
co m pens.a t io n.

On musl hand co ils, I.'nd.'d up w it h
,1 co mbina tiou of thn-r- or more cap.re i­
tors d.'si~nt'd In prov id., the ri~ht ca ­
pa citauce ill the righ t tempt'r.1lurt' coef­
fidt'n t. You w ill proh.lbly gl' t reason­
ably good results using uw values Pf t' ­
Sl'nh'd in thi s table, b u t if you find .l
pnr t jcula r band s t ill d rift s mort' th .m
yo u want, yu u C.1Il h.Wt' sorm- fu n filw
tuning It luo" me about 5 ho urs to
Cllmpt'nSil!l' e.n-h band thnlugh h'dilHIS
Ir idl a nd t'ffur {each u-st tonk abo u t I
hou r, .1nd t!w n ' Wt'n' u s ua lly " - to
illlt' rdtil'n.S Ior each band]. I n lllsid .'n'd
the result ,lCn 'p ldbl ,' if the ba nd coi l
aSSl'mbly cll lli rih u l,' d less than -0/ +300
11/_11llthe low b.md s ,l ml -0/ +800 I f l on
the h igh h,m d s. A s mal l pus it ivt' d rifl is
ddinilel y bt'l lt'r th.m ,I Ill' g '1t ive Oil,' ,Is
it hl'l ps o ffsl't lh,' lll'g .lti Vt, drift s ti ll
rt'mdin in g o n ttu- Ch.lssis lop s id .' .
Ti ps A n d Tec h ni q u es

If yo u d t'<"id ,' to fim' tum' the va lues
in tb e table, ,\ ft' w word s ti l ca ution .Ht'
ill onft' r (wh ich l learned the hard w,ly
by W,l sl ing lots o f l'v('nin~s and week ­
.'nd s) . when Iw ,l l ing the l-and co il as ­
st'm n!i\'s, it is im portan t t tl provide on ly
light heat ,11'.1 bt' very, \'l 'ry F"'t i.'n l .
Sut. tlt'ly sho u ld be yo ur guid in g light .
This iS1I '1 .111 everc tsc lls ing d heat g un
and treeze sp r.ly, Take ,1 sysh·mdlic.
st.m d.Hd iz t' t1 app roach and you' ll seve
yu u r<;.l'1f lots o f time and Iru stranon.
~lfl 't Iry provi d ing h".l t by ha nd likc- I
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Figu re 9. fl F oscill a to r.

pcusa ting ca p acitors by thi n kin g in
te rms of "IOt'l1 pa r t Pl' T m ill ion units":
r PM Unt ts « (1<'lIIp . cot'fficil'lll) X (CIIl'lld ­
tUllce). When itt' rating d u ring n-ial aud
error, it is m uc h l' .l Sil'T to selec t o ne
whe n th inki ng in te nus of PP M U nits.
This el im inat es much of the gUl's swork .
You w ill find tha t ,I ch.lngc of only I,son
PPM Uni ts o f compensauon w ill ma ke
a big d lffcrence . Aftt,'r sck c ting th c•rom­
pe nsa ting ca p.K i!o T, USt' a combina t io n
of NI'O values t il ma ke u p the remain­
dc r of capacitance needed . It is reully
helpful to haveen LeR meter.

The ,lcid tes t is t ry ing your Moha wk
in the cab inet and mCJ sur i n~ the drift
as before. Yo u will probably find yo u
need to m ake some adjus tments « 3,S(}O
units) to get it just right. I look mea­
su remcn ts every 5 minu tes fo r at It' ,lst 2
hours to be absolutel y su re of th e lo ng­
term tre nd . As you proceed , don't fo r­
get K6AD's l.a w : drifl is dircctly ,'w,'or­
tional to Iw 10 II1l1fl! time Imd 1,,' tiI'lICt' you
uaoe!

The ea siest W,ly to mea sure the VFO
frequen cy is to p ut th e 12A1'7 II F oscil­
la tor tube Oil ,1 '} pin e xte nder. lI ,m g
your frequency counte r on the ca thod e
of th e fo llower sec t ion, pin 8. The ab so­
lu te frequency won 't be accurate be­
cause of th e e xtend e r a nd probe cap aci­
tances, b u t the drif t w ill be read ily ap­
pa rent. Use a good lOX sco pe p rob e to
avo id ki lling the os ci lla tor.
Temp Co m pensati ng Results

To reduce chassis heat, I re pl aced tb e

SV4 rectifier w it h ,1 5U4 so lid s tate re ­
place men t an d ,ld dl' d a I \() o h m 5W
resistor !W h VI' l ' lI t ill' rectifier an d fi rst
filte r ca p to bri ng the B+ back d ow n to
+225 volts . Afb'r ma kin g all o f till' rec­
o mmend vd changes a nd se ll'c li ng ,1

12AT7 fo r minim um drift , my Moha w k
now drifts less than -325 11l ti ll 75 meters
from d co ld SIM t in till' firs t two ho u rs .
Th is Is an Im-red thlei mp rovcuu-n t fro m
till' 3.5 kl17 [ ho d to p u t u p wi th o n the
75 m hand before. Wh ile d rift on ,III of
the lo w ba nd s is now e xcelle nt. perfo r­
m.m ce 15m and Ill' bn 't lJu ite as good ­
I measured about - 1.2 kc o n 10m in the
fir st two ho u rs (bu l it w as ov er 16 kc
ho fore !'] Fo rt u natel y, a lmost all o f th is
drift no w occurs in the fi rs t IS mi nu tes .
1s till find thc, shor t- term s t,lb il ity on 10
meters to he poo r. Bill Noonan, WnWJN,
prototypcd a so lid s t,l ll' p lug-in repl ace­
ment for th e 12AT7 and w r- pla n to
ex periment wi th it to sc'e if it im proves
s tab ility .
R ec eiver Mutin g Improv ement

I discovered tha t recei ver m uting in
th e Mohaw k wa s ye t annthor cx amp!e of
I Ieafh just not thin kin g this equ ipment
through as a comp lete system . Wllt' ll till'
Mohaw k is conrn-cted toan extcrual tran s­
m iller like th.., Apache or Mar,ludl'r, [
noticed tha t the receiver would co me back
"nu m b" after tra nsmitting. Wl'll , tak e it

look at th e rec etvcr m u ting line in the
bo ttom co rner of Fig ur l' iv, Part Two of
th is article (ER - pg 24 -Dcc cm ber, 1'J'j7).
The muteline is gro undt>t.l in re cei ve and

25 cnn l in u" d n..xl p.lge



New nope Fo r You r Moh..wk from pr(" vious l'Jge
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Band (oil ..s!;("m b ly o ul for ....v ..tuauo n .
Thes .... baod ( o il .. U U M ".lI 101 o f drift.

flo.Jl.. 10 +-14 vu lts in s l,md by , c ll ll in~ {l ff
the Ir and Kr tu bes thrt>ll~h the fwnt
panel ~ain pols . The muw rd dYcon l,lels
in the transmitter s imilM ly );wund Ihi s
line in receive and Il'I it flo,l l d urin~ trans­
mil.

As yo u can Sl'1.', tbc problem i.. Ih,l t
Heath Ctlll llt'1.·It ...t l ilt' Ir .lnsm ilh'r·s mute
rela y cu ntact s a nd Ih., s l.m d by sw ill:h
on th e Mnh,l w l in p.n.lIl. ·1 w heu Ihl'y
should have been con nected in sc r tos.
The Mohaw l 's s l,lnd hy s w ;lch ~rt lll n .t s

the lim' .111 Ih e Iililt' in l ilt' rt'Ct"in' pos i­
linn, dllow in~ Ihl' rec..tver ci rnlil o; In
rem ain full y ocuvv w h ill' you arv tra n..•
mi uin~ . Afterwa rd s, lilt' n 'n'ivl' r w ill
rem ain nu m b unt il t he ACe VO lt,l ).;l ·

d,"cilys . The mull' lim' fro m Ih., t ra ns­
mit ter is Ih us rendered u Sl' ll·ss .

You h,1\'I' two rhoic..s to fix th is prob ­
lem. The easy solution is to jllst 11',1'0'1' tlll'
slilmlhy swill'h 0 11 till' Mo h,lwl in tlw
"s t.m dby" po si tion wlwn lls ill).; ,10 .' x ll' r ­

0 .1] IrilllS m iU l ' T. TIll' l'xh'rr1<l1 n ' l,ly CO tl ­

t,lets can thl'n pr opl' r1 y m ll tl' ttll' rl...·l ' in ' r.
The di siHivant,l ).;I' ;s th,lt till' s t,ll1d by
switch dOl'so'l work .IS l<l lll' ll'd ,lilt! y O ll

have 10 rt'm" ml",r tn k," ' p it in '·st.llId hy "
whk h is non-in lui ti\"l' (in ,1 f.,w monl hs
I'd pmb.lbly for~I' 1 .lIlt! I'lld u p w onJl'r-

i n~ about Ihi s p roblem .1 11
over ,1 ~,l i n ).

T h e seco nd op non ,
which I .·hl)<;o' for my uni t,
req uires re wir-i n g the
sta nd by switch. The ben­
efi t of rt' w ir in); is th.ll Ih.·
s tand by sw itch w ill wo rk
Iikeit shllu ld h.I\'I' wn rkod
10 ~"Kin with. S imp ly rc­
Il1IWt' the ~rl,und from Olll'
s ide of the s l.lnJ by sw itch,
dn d reco nnect t ilt' wi n'
from pi n 6uf ttu-.ltTtos-·;n ry
socket to the sw ill'h teemi­
nal from whk h lht' );rIIUl\d
WdS remo ved (t ill" s witch

is nnw in Sol' rit'S w u h the l' ll!t'rn.lI rela y
co ntac ts via p in 6). when yo u ..Hsoonn...-t
the tr .m srnitte from tfu- Mnh.lw l 's .11:­

,·tos-.....,ry ""ll-h ,t , you will need 10 plu~ ina
jum per Slxl .'1 with pin 6 (IIn n.,:Il'1.t III
pin I (~rtnmd) . Nnw l" 't' rylhin); worls
Iikt' it shou ld .
That's All Folks

The Ch.lO~l-'S o u tlined in thi s .ulk lt·
lurn•.J m y Muhdwl into a receiver th .u
is really ~rt'd l for l'Vl'ryd .l y USl' . In f.KI ,
now il gets Ih.' rt' spt'1.·t in my shar-k Ih.l .
.1 fin. ' vi n ld);t' ri~ sho u ld . The Moh<lw k
offe- rs su rp r tstng s l'nsilivi ly for il .. unu­
and the aud io q uality jus t nMl t's it .1
rN I joy to lis ten 10. Whi ll' u s selccfivuy
w on't match mechanica l fi llt'rs , lilt' ad ­
jUSldh]l' s l' ]t'c l iv ily control o n Ihl' fron t
pa nel is Vt' ry convenient. Wht 'n QK M
tsn't a problem, I t'n jlly ! i st l'n i n~ 10 SSB
,11 t hc 5 kc sctccuv tty st'l l in~ for rt·.lI ly
rich a udto. At 5 kc even AM so und s
rt' ,lsono1hly );o o d , Jesp it l' the (,10.'1 that
o nly o nl' si lh 'h.1I1 d is p n 'SI' n l.

So the nl 'xl timl' you Sl'e OIl\' of Ih.'sl'
,11 a SW.l p mel'" grah it .m .! gl'll lu i YOIIr
so td l' ring iro n! It's a co lt.·d .lb ll' rl'cl'i v{'r
th,lt is h l'com;n~ h,lrd er 10 find . No w
it's liml-' to tu rn m y .ll t.' nti{ln to r.·sl or·
in~ lilt-' Ma rauJt' r lr ,l ns m ith'r ,lil t! Ih t'
m,l lt-h in~Chi p pl'Wil2 KW lillt'oIr. I ( .m ' t
w ,lil to ~t'l thl' en ti n ' s t.lt illn n n th., .1ir!
ER



A Flea Market Gallon
by R.W. (Uerk ) Her k em ey er, woun­
402 Ktn grld g e D ri ve,
8..l1 w in, MO 63011

T111' Tt' f U lll l 'S ,I l i m. ' h I "\"t'TyUIl" W hu
h.1S 11ll' hll i ld in~ bu); (h ll~~is hammu s
nu tt is ) w ln-n hi' jus t h .IS 10 b uild some­
I h i n~ , whether Ill' n ',l lly m'l'li s it or not .
These p rop-cts. hOWI' V I' T, ha veto be low
cos t or thl' fL' is fl U jlls l ifir ,l linn (I' X.C USt')
fo r them. I found mysr-lf i n th is p<lsi ­
lion. It W .1S too <:01.1 10 ~l l In the gun
r..m~l· o r do m uch wo rk outs id e. Solu­
lio n: fi nd .l \I~ fu r t ill" IMIt -d o / t'n R33 A
tubes I had bough t o n s pt'<' .11 .1 h .lm f, 'sl
.m'! fo r wh ich I had nn I,l l..l'rs . O K, l had
th e lu b. "!> • w ha t l'lSol' W.1S n. ......I....1. "
thoro ug h chec k of tilt' lun l.." tH I"Sdeter­
min....1 liloll 1 h.rd l·\'t-ryl hiI1); I Ill......l.·.!
(-XCI'P I fliT the 10 vul l III .11I11) fil .mwnl
tra nsfo rnu- r. The 11ll",11 ek-c tr unic su r­
pl u ..; s tu n- 1I,\ll so nw III vu ll l r,lIls form -

vrs. b u t l would h,ln ' ltl p,l r.-. lld threeor
lou r of t h or n 10 ligh l Ih .11 tub.... Then I
fou nd .1 12 v Ol11 10 ,1111 1' Ir,lIls f" rnll' r" A
qu id , ca lcul.rtion illd ie,l lr-d 11M! w ith "
20 ohm rcsi s tur in st' r it's w ith Illl' pri­
mar y I sh ou ld ~ l' l III volts .11 the IU!>t',
which proved ttl betrue.

Tfn- ra tters of Ilw s ho p furn is lll"d .•
12 ... 17x.3 inch d Mssis wit ho ul h ltl m ,lll y
holl'S fro m so ml' ''u's p n ·vious project.
( I neve-r pd SS up d d lolss is .11 ,1 fll'd mar­
l ,' I). I had ,1 ~St' I~ of kw co ils .m '! tilt'
sw i l1g i n~ li nl/sll,- l ,' I .I~<;o.'mo ly••11' wel l
,1S a n uml....r of u nm,lld1l'1.1S0 W .1 t1 p lu );
in ' ·lIils fo r the );ritl . Tilt' linl dSst-moly
W .1S .1 Hu.! u n il , \Il l! the n.ils were .1

mhed h'l); 0 1 johnson .Hld B&\V . Tl w y
( IHlld .11[ hI' 1ll." li fi..d III Wllr"-hl~ I' lh t' r .

Fro n l Vi ew nl FI ..... M.u k t'l Ga fl nn . Lo w e r It' ft is o u l p u l l u n ing, d frectly above i ..
s w ingi ng link co n t rol. R ig ht ..ide i.. g rid lu n ing with p o wt'r s w it ch iu!">1 b ... lo w.
C rid a n d plait" m ('l ('rs a bove.
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A ~ I ,' ~ M,ukt't G~ l h ' n from previous pege

~~

View Irem abo ve ~h tlwing J;l'n ,'r,ll1.Jyoul ,1 nd MIIIl(' d ('t Ji Is u f the mason ite, wood
and a lum in um fui l runst ructiun.

If [ [M.! nu t h,ld Ow sw i l1~ i n ).; lin " ,IS­
semhly . 11ll'y ,In' 1101h,l ftl lt>h il i[.I us ing
,I Sh.l ft ht·,Hin ).; and s r r,11' r1 ,1 ... tu-.TIll'ft'
was ,I dual 125 pF '1,l r i,l h lt' Ih ,11 some­
Oil" llold p u t Itl~o'lh,' r Irom Iwn " in);[o'
sec t ion (·.Ir s . a nd t lWH' were M·V.'r.lI
",·ulr .ll i Lin ~ C.l rS fro m un known
so u r........ I h.ltl ,I1so fn u nd tho' fil .1m.'nt
connec to rs fur the tubt' III .1 t-II X in tllt'
band .. ,HId " I\(~'S purliun Ill,) fll'.l ma r­
", '1 sd l.' r's di srl .:a y.

I had t ill' .'\ ~lt-·n ~in· p,lrt->. it \\' ,h time
III dl' si~n till' a m p tifu-r , To u...• t ln- l rt ­
Illlt· Iube I IMd ttl .it'd d,' wtn-tlu-r 10 u...'
,I CI,lSSC ).;rid ·driVt·1ld n'u i t, or 10 I ry In
ruu it Cl.iss Il linear. Sinn ' I ,1[ft',ld y
have ,I [illl'oH, I ded d ed I'll Cla ss C .

TIll' X:UA is .1 hi ).; 11Ib ,' . To "'·t·p tilt'
ca bi uet lll' i ~hl ,ll ,l m ini mum . I inver ted
th e (·h,l"sis. f he s r lil -SI,llo r \",U i.1b l.·,
Ih. · coil ,' ......'m h ly.lh,· tube ,m .! Ih t' fil.l"
men t Ir ,lIlSlu rllll' r were move-d .ITllUII.i
unti l I h ,1<1 a n ,It·C.' p l,lb l,· I,lylllli . 1",1\"-

;n i\ room fu r the g r id r-in-uit, m-utraliz ­
i ll~ n 'nd,·nSt'f . b i,ls Ir.lll s fo rnw r ,1IH I
1I11'lt-r.

I'm not ~oin~ I h rotl~h .111 Ih" d r-tails
of d r ill in~ hu l,'S etc. A s l u tl y of tbc
p hul tlgr.lphs will vhuw tho res u tt s. Ik·­
s id . ·s. no one is eve-r Jo;o in~ In n 'pn" l ll<'o'
this arn phficr. I'm lryi n~ III s ho w Ih.11
un., l-,1I1 b u ild a hi~h ptlwo-'f amph fn-r
w ith u u t the l.lyuu t o f largesums tlf cash.
A s yuu ricl u r rolf l s u n Ih ., c h",l r . ) '011

find th.u tbe PTlljl'l'l so rt,l pt.ms ilst"If.1
,l lm "s l USt'J .1 :W4TI. t u be- whe-n I
couldn't find tilt' HI vu lt fi lollll .·n l l r,lll s ­
('lrm,· r. f\1,ly l:>t< you'Il find .12511TII. sl , rn,'
KI3 S, .1 -1 --100 OT w hatever. K,' ,·p ;lIl "yt'
uut ,II tilL' hamfest s for p.urs. .md Wt'.1T
old p.Ults MJ vv v run sp" nd tinn- on
your 1Mlitis and kn ees h unting down
IIIl' ft ',l l b,lr~i1ins .

An yw .' y. lh.· r ,lfls got mounted .lOti
wired A -Ix5xtI btl\ huu scd and s u p ­
rl lTlI..I Ih., ~r i d ctrcuu.», w ell ,IS ,Ktill~



.,.~...

as th.., moun t Io r a piec e of ct rcut t board
tha t !ih id .t ..; Iht' ~r id coi l from th..· pl,lIt '
circuit. The fil<l'd bla s W.1S c.l k u l.l tt·t1
(seo h,mtl huul ) .mt! lht· ,1 t1ditio ll.l l ~r i tl

resistor W,l"; deu-muncd . A rhl ~ -in 10
amp rl'l.I Y wa s mou n ted to switch tht'
anl l' in and o u t o f ti ll' circ u it .1011 then
the major pr oblem fil1<lll y h,ld 10 he
IJ r!d t,d , I I.IVl' yo u r r it'l,d hl'.IVYalrrmi­
num 1'111'1'1 la lt'l y. much less rl'l'lY rack
pan el s? Ouch!!! L" !is than $3 bnu~ h l .1
qua rter s l1\'t'l o f 1/ R inch m.l sunit,· ,11
thelo..-a l h.u,lw.l r,· ~i.l nl , sonu -Hid UIW­
bys wcrr- rippt·,l up III mak..· 3/4 :-;<! U.HI·

st rips• •111.1 lilt' "y rs p.ln l ry W.1S r,l i,h'd
fo r the a lum inum toil. Elnwrs S AF-T
contact n 'mt'n l (~not.l s lu ff, no tla m ­
mebl.., fUInes ) );Iut-..lth.· fu il tnt'Mh 1',111"1
atter it w" s fith"t!,th,' w htl l.' lh in); tw in);
fra med with the s l r ips. ( In C.1So(' yuu
wonder if Ihi s 1Il.,h'S ,I gouJ s hid d t°tl
...nclus Uh ' , I C.llm o t g '" ol n y h ·.u t ing o n
my fit, l.t !itn'ng th mete r Ih.ll lllHIll.l lly
ind k.l lt'S full M'.l lt' IW'" to m y Iin.·.lr
wh ich is b uilt "f a luminum s h.' d ), A 4"
tr im rolh-r and gr.ly 1.1 1.· x cna rm-l d Ot 's ,l
n ice j' lh nf finis h ing Ihe ca bi ne t. Rcc t.m­
gula r hilit'S [rout ,l nd ll,\c l OWt 'n,, 1fn llll
th,' ins itl t' w il h I I!'! " holrd woln' clt lth
'l ilow ftl r l-;tl< ld ,l ir f[ow d riVl'lI by ,I Illuf­
fin f,m .

Till' po wN s up p ly is .l b o 111·.1 Ill.ukt'l
hardwa rl-' . T Ilt' t r,ln s for m,'r w.1'> $ 1. II
does n ' t look lih ' mud l , h ut it del ivers
2250 vults dl 500 mA w itho u t a );rtI.lll . It
dp p..-'MS tu Iw ol rt' Polc k.l ~t'd 1'01, ' p i~

from th,· 30s o r 40s . Ti lt' rt 'Cl ifit' rs Wt'rt'

in .1 bllll of ju n k on tho .IUUM ta ble a nd
tilt' two C.l pS in r .u.lIlt ·1costless than $5
.Ip i..·.·,·. T he b leeder is two 14(1 w.11ISOl(
tcrrutc moun I res isto rs . 'lhey were also
$ 1 c.u-h . Nu,'hu h ,? A nlup lt' tlf 50 o hm
50 W,11t res islors ill st' r it's wi th tilt' rccu­
Hers protect them .ld t·I\Il.l t,' ly . Howev er,
don't Iry thi s if yutl.l n ' n '"l1y ,1 dh-hard
hu lluw s tol tI' p l' rso n ,lIId IISI' !'!6fls.

TIlt' " w o f o f the pmld in l-;,t lll'y Soly-­
I v,t'I over- 700 W,l tts o ut pu t w it h un ly
22S0 volts on the pl .t lt , on ho th ,Ill a nd
20 . I'm guinv, ttl h.lvt · 10 ad d .1 vacuum
f .lp,lci tu r olfrOSS ti ll' t.m llu work HO (75
wi lll Ulw) and l h .tvt· in s tal l..-d tht· cl ips
fm ii, hut that wi ll have to w ait u n ti l I
fin d ont' .11 ,I flt·.1 market. II .l lso will
wo rl nn 15 but I h.wt·n·t h 'Slt..J it thor­
ouv,hly tfwre.

O K Sll wha t's lh.· bottom lim!? There
is .llut o f fu n .1IlJ sdt is f.u.: li u n 10 be hold
hy huild ing.l nd using hcmwbn-w t"tlu ip­
uu-nt. Sure, p.uts .Ut' s..:.l rn· a nd t·ltp t·n­
s ivcthroug h norma l t·h.lnnds, hut ch,'olp
if yo u n'olll y St·.Hf h Ih.· bo xes u ntl t'r the
1.lblt·S .11 ha mfcsts . If yo u ,Ut' f1.·" ih l,·,
YIIU lllolY e nd up w ith sOllw lhing Ih .11
is n 't what yUII o r ig illol ll y had in mind ,
b UI il lllay wu rk jlls t ,1S wt'll o r b t'l tt' r.
I'm ,1In·.ldy th in king aboll t ,l J n4TL lin­
1',U fur IbOto givl' Ille Iht' 1" g .11 Ilhllt u u t
us inl-; tIlt' con t ro llt'd t:\H r it' r A M lIulput
fru ln m y T-I X-II. Sn d il-; inlo Iht' ju nk
bo" . sea rch out pa rt s ,1 t th l-' f lt'ol m,u­
h ·ts . Jt'sign t ilt' ri ); wh" n y O Il hav t'
" nu ugh p,lrts , bt' flt·xib l.· in Ih,' tl" s ign
'IIlJ I IAVE FUN ! lR

,.
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Harvey Well s T1~S·50 1J wit h VFO

Gene ra l
'I'he r i ~ is com pa ct and so lid ly b ui lt

with ,I bl ack crackle finish, wh ite letter­
ing a nd a d ts ttncuv c red b'lckg ro und
for the let te r ing at the top and bottom of
the fron t pa nel. It al so spo rts th e l i ,l rvcy
Wells emblem (removable) in the vert ­
ter o f the pa nel a nd ,1 small fr,l me unde r
it to hold a crys ta l frequency refen-m-e
card . Thc dtmcustons arc 1 31 /~ " h igh ,
9 1/4" whh' and H 1/ 2" d t'('p . It we ighs
17 pou nd s a nd contains bo th the !{F
deck ,md modulator com ponents in to­
gra ted onto one-ch,lssis. lt is l's sl'nti ,111y
a 45 wa lt in p ut CW I AM tra nsmitter
using" an H1l7 in the final (pl,lIe vol tage
up to 450 and curren t at tun m a.).

The ri g ha s some nice fea tu res; th e
oscilla to r a nd driver s tdges lise s lug
tuned co ils an d drive is con t rolled by
varying a fron t paru-l potto 'lll jus t th e

31

sc reen VOlt 'lg l' on th e nAQ5
d nvo r. N o o the r ad just ­
ments of th e oscillator o r
d rtvor s tages a re requ ired
to cha ng(' band s . Mos t co rn­
rnerc!al r igs o f that era had
front p.md tun ing for th e
mult ip lier and d nvc r s tages .
rna kin ~ b,lnd ch,ln ging mort'
cu m berso me. O n ly th e I'A
tan k ctrcutt requires tllnin~ .

A fro nt switch se llo'l' ls either
p l'l te or g f id cu rr e nt fo r th e
1I11;'\(>r. There a re IW(I terrni­
ual s t r ips on the bac k to
nlll fi~u fl' ti lt' r i ~ for diffe r­
ent mod es o f operation, d if­
ferr-u t power sou n "I;'S , ca th­
od e kt-'ying a nd when used
,IS an RF/ AF exciter. TIll'
b .md s w ttch s ha Ft is
mounted p a rall c l to th e
fron t pa nel a nd rotated w ith
a '/() degrt'., ~" ,lfed sha ft .
TIll' flnal a m plifier is h IT1t'.!
w it h ,1 con ve ntlona l p i net­
work. The tube l ine u p con ­

sis ts of ,1 6AQ5Ilscill 'l tor / lIlu lliplie r, il

IlAQ.<; lIlu lt ipli" r /d rivt' r and till' ~07 fi­
na l 'lmp h fi.,f. The mod u lato r uses 2
lILlIes, an d 2 nA U6s .1I1d a 12A U7 ill ti lt'
Spt','ch arn plifir-r.

The "HIS-50 ha s h,1I1 d sw itch in~ 10

co ve r allthe h.H11 h.m d s from XO Ih ro ug h
z nwu-rs! 1'11<11 is so, 40, 20, 15 , I I , 10, 6
.m d 2. So me [e,l 1 for ,I ri ~ at th.n tnm-.
Ha rvoy We lls a pp" Med to be t,H~l'lil1g

t ill' C iv il Air Patro l market .1S wr-ll .1S

ha m ra d io . The CA P Ircq uen cles were
up in the 2 meter ba nd . A sepa-a t.. co il,
s.' r i.'s tuned w ith the capacuor in Ihl'
pl'l lt' circuit o f th e ~07 , provides link
ou tp u t for 2 ml'lt'rs . TIll' X07 0 p,'r., h' d
,IS o dircct amplifu-r on all ban d s exce p t
2 meters, w here it doubled in tilt' final.
Use on 2 meters ,1lso req uired eo-peak­
i n~ the 0 meter s lugs (o r maximu m out ­
p ut , w h ich w as not ma xim um for n
mete rs , so O llt' sot th e 'fi lS-50 up for
eitm-r n or 2, not bot h !
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Righi v te w o f Ih .. T BS ·50 l) . N o l l'
pr t-.Jmp ch .Js !'i i!'> (r t-mov.Jbh·) , t> UiG!'>
and slug!'> for l u ni n g i n l t'rm..-d i.Jl e
s iages.

My vro ha d been modifu-d w it h the
addition o f2 OA2 V(}ltoJ~,'ltlt>t'!> to rt·~u ­

1011 1.' Ih, ' II V \lO It,l~" cumin~ into Ih,'
vro 10 :\ IMl volts.
Opera tio n

Afl"r an .·y.· b.11I .1I1d sunil' r......h.I.lnCt·
ch.oc ks Il urn.·t1 lh.· ri~ on withou t the 2
5U ~ rectifiers in pl,ll"l' III check thr - fil,l­
meets . Fil.lm,'nl vu lt.lW' rn" ols ll rt-d S.h
vo lts with the VFO co nn ected ! Even
wilhtl ll i Ih.· vro, Ih.· [itanu-n t Vtllli1~"

WdS still lo w , ju sl under 6 volts . I ' · lld ' 'i.l
up ,Hi din~ ,1 St'P,l ra I.' p OWN s up p ly fo r
the filaments and fo r Ih.· VFO Ht . l .l 1stl
added a S0101 11 rela y III Ihl' I I.H' ·.·)" Wd ls
pnwl'r supp ly Itl ~wil(h II V .lnd Ot ,>Il l
off w ilh lilt' s l ,lll d b y I t r ,lllsm il sw itd\.
The ne w fit ,llnl'nl Ir ,H\sfornll' r n\t' ,ls lIH'd
6.28 volts w ith ,lllluht... conn,·cl.'d .

Aft"r H'pl3dn~ tln' SU·h (no sm u}...·!)
I fin·d Ih.· rig up int u .l d u mm y l,l,Id dnd
chec k.-J Ih.· ou tp u t. Grid ( u nen l W.IS
qui l•• lo w so I rt'muv" d Ihl' r ig from ils
ca!'>t' 10 dJ juSI Ihe oscilla lu r and t1 riv"r

s lu gs {l lov e 10 d o this, Iw eaking is .1O
,Ir l for m ). I W.IS able to obtai n 'l l l.'as l 2
ma. gr id cu rrent o n each uf th .·1 {F ba nds
and about 1 mol . un 6 me te rs. Grid
current on 2 meters was jus l barely de­
tec ta ble (m ayh.· I / ~ rna.}. O utpu l w as
very s.l t isfacl o ry, ru nn ing between 20
and 2S watts un NO through 10 .lnd abou t
In wdlls on h meters [n-lative ttl " 411
w att lighl b u lho.1u m my 10"0.1 ). l pluggcd
in ,1 n HH m k rop lu m e and lis ten ..d tn
th•. mod u la tiun on -\0 m eters on ,l 1'.1f,1­
gon. Qu ,lli ly W.ISgu,1<.i an d thl' mtldul,l­
uon IC"Vl-\ ,lPP",lft-t'! h igh . Plate cu rren t
iucrcasvd sligh t ly an d the re w as Illl

ch.l ng l' in g rid curren t. [ opl'r ,ll ed us­
in g bothny~l .lls .llld the VFO.l n,1fou nd
110 s ign ific,ln l d iff.·rence• in grid cu r­
ren t. I d i,1 not detect .my sig n ific,l n l
o u tput on 2 meters (and real ly did n't
"" peeI m uch b.ls,·.! on the tube lill ' ·up
.m '! the fact Ih.lI the K07 d o ubt....) .

All RF S I .l~'''' " n ' cathode kvyed, the
vro r.m br- w in ...1 on ,\II ttu- tinu- o r
wi red lntu tlu- kt·y chain . K..y ing W,IS
su rp ris ing ly ~lJu,l . No chirp W.1S nu l.·t'!
.1Il.! Ih.· 1101,' W,lS~. Th.·rt· WdS nil
~ ig ll i fi .·.mt d iH.·rt·llt"l' in It'yin g w it h the
oM'ill ,lIo r runnin g or in tilt' kl' y clMin .
Nt cc so und illj.; r ig fo r CWo

Th,' VFO d rift.<J about Z KI IZ" urin g
lIlt" fir sl hi! m inuh'!> and dis", .·"hibil' 'i.1
some sho rl-It' rm inslab ilil y IIlt"r'·d flt ·r .
Pr obably .le...·pl.lb l.· IJIl 75 0 r ~ ll phmw,
h u t no t 100 ~.,,"-( for CW o r tilt' hi gher
b••mis, p.lrtk u larly 10 m otors w hl'n' lhl'
df....-!in· d rift wtlu ld be Nnmc... g re,ll" r!
, ra n some It'sb; .lIltl .iI ·dd.·J In ch,mg..
the fi 'lI'd Gl pS in till' t,mk circuit .md to
.Id d all N I'O (",lr . 1 .ld .1 .'d .l ~.7 pf N7SlI
.Ind dtli us h...1 Ih,' .'\i~tin~ Irimm.·r tu
n >ln p" !lSatl' fu r lilt' .ltld ilimloll cap.ld ­
t.lll et.' _ TIll' 2 cu rv .·s ,In ' sho w n in till'
.11I", lll' tl ligu re, lIu le Ih.. sh ift on Ihl'
original m,·,lsu rt'm.·n l (l>t'fUft' cu rvt') .
II .xx-u rn·.! "II st'v" rd \ m...ls u rl·m .·nb,
includ ing on ,' I.l lt·n w ith Ihl' C.1S' · rt' ­
IlHWl' ll. W lwn tIlt' fix. 'd I-,l l' S Wt'fl'
eh.mg,·d il w.·11 1 .IW",y• •m d Ih.. N I'O
sig n ificdnt ly rt'ttUCt-d Ih,' warm up linw
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Th e a uthor w it h h is bomcm .ut e ( n i l wi nd.· r .

bll".-k is f nnrl 'll l ril'.11 Iy-d ri lh-d w ilh .1 J /
8" hole frll llll'n d to r-nd . Nca r th.. h.l ll·S
un earh end , IWll 'Mils a n - h.muncn-d
in, Sp.h 'l,d to h ll~ I . IO~ sl'l St.' n 'ws in
Sh,l ft colla rs , . 111 t'itbt'r s id t' o f thl' m.m ­
dre l bllll:k , The s h.l fI colla rs , set St.' rl'WS,
and n.lil s st , ' u n' Ih .· mnrrd rl'l h luck .ult l
m il.Is-",,·m h ly III tilt' hand crMl \.. wi thi n
the bt" . On thl' Ia r end IIf tilt' haud
cr.l nk, prtllru.tin~ tllllth.· tlpr" sitt' s i. ll'
wall o f Ih l' ho , . is .l ffht'd .1 third s h.l lt
colla r w ith ,I I tln~ set screw. Th is s ..t
screw trips .1 I.·\'. ' r -Iypl· mtcro- wuch.
The Vl'l'lh'r -~tltll counter is w ir"ll in
5ot'ril'S w ith t ill' microsw ttch .m d h.llh'r)'
to count Iu rnv on Ilr off lh t' " IiiI ,lo;Sl' nl '
bly.

If Y" U .1 n- n-pai rin); .111 l',i ~t i n ); Ir.1 ns­
former, .1I1 d yo u h,1\'I' u nw OlIIHI it p.ISt
the po in lof Luln ro, it' s best to n-mov e
the whole w ind in );, .1S till' in sul.llil ll\ is
usually compromi sed in th e unwind ­
i n~ pnll't'ss dill' to Itlt' vam ts h d ip Ilf th l'
ori~illol l li n it , W indin); nn nr-w wt re wifh
thic ker l'(Mtin);, and thicke r l.lyt·r Insu­
lanon nw .IOS Ih.lI YIIU willend up wi th

J5

few er lurns th.m th r- o r i);i n.11 p rnJ ud ­
most Iil..dy . 1\ Irid. in wind ill); .l new
cul l is to USt' .11l " E" I.lIn in.lt io ll wit h thl'
cen ter It-~ ben t .\S .1 );.IlI~l· to Sl'l' how
much ww ind ow R )'1111h.w l·It'l I .ls wi re is
.h ldl,.1 til t ill' new wind il1~ .

If you lind Y,lurst.·1fsl i~h tly lI\!l·rhll,.JrJ
1111 wi ll dill~ thi r\..n t'S~ when it l'l lllll'S
ti nll' Itl remount th e laminattons, .l lln 't
JI'Sp.lir, talt· tht' w hole Hli l .1sSt;·mb ly
with mandrel hilld. in the o-nn-r. a nd
"'111l'l'J't' the J.s...-mbl y ....-tween till' rub­
ber -Iaccd j.1WS {If .1 s lt'l·1 visa. This .IC­
hun w ill ,omr n -ss tht' .li r .11111 w ire cu r­
v.uun- out 0 1 t ilt' .1ssl'm b ly u n ti l, ho pe­
fu lly lilt' 1.lmi 'lolli nll s wi ll fil whe-n tlu ­
m.mdrcl is removed . \Vi th o ha rd wood
m.Hld rr-l, tlu-whrih- .Iss ,' m llly C.UI s tand
\llli h' ,I b il of com p rvsslou wi tlrout
hr".1 1o.,1~'" Renu-mber that, 10 r, ',lss,'mb lt'
.1 f' llw.'r lr.lns fo rn w r, yo u cr oss- lanu­
n.l lt' the l.nuina tlun s t.u-k ,1I 1 1' rn ,1 I i n~

IIIl' " lvs .111.1 " E"s unlil allLuninanons
.!rl· in pl.l ft· , If yo u l'.mllll! g l'l .111 till'
larnina fion s back , t ry "Iwn ing ,1 s lo l
wi th .1 jM U ,n ifl' and 1.lppi ng them in



Vin tage Tran sf nrme r Re~l" r.at inn fro m previ "u~ page

Co il w ind e r (le tt-h an ded st't u p )

place, being carefu l no t tn go uge th,

p,l p,' r curenr wi nd ing co ver mat t' rid I, If
2 or 3 la m ina t ions won't f it ,III, ' r th e
a bove t reatmen t, discard th em .

Ifyou an' bui ld in14 ,I Iransfornwr from
scra tch and have the iro n <lIl d co r,' in
hand , I would rofor yo u to t ill' 19.';0
AR RL Handbook for information. TIll'
cha p ter o n Pow er Supp lies h,IS ,I Sl'C­
t inn on t ransforrrw r constr ucuon. The
table on transformer des ign is based o n
a w ire current-ca rrying ce po cuy of 1500
ci rcu la r mi ls / a mp,' re . Tr-ans formers
today are based o n 60 11 circular mi ls /
ampere, 'lhe primary turns in Ihe t.lbl l'
ar e cor rect as wefl as the cent,' r-[eg "E"
laminati o n c ros s-s ect io nal w,I \t <lgt' .
I Iowevcr, till' wi re s in ' m ,ly be n-d uccd
to a smaller s iz ,' for inte rmittent J uty
d ue to the b tgher-tcmpcrnture cc p ab tt t­
t ics of poly w ire ove r ename l w ire , thus
savi ng "window" sp,le,' , TIll' wire la b ll'
in the Miscella neous cha pie r o f th e 5,1111<'
pub lication, li s ts wire s ize cu r ren t-c ar­
rying ca pnbtl tt tcs a t l ."iO(l c trcu 1<1 r mi ls /
a m pe re a lso. To find the curren t-ca r ry-

3.

ing C,lp,lbi lit ir-s a t600 ctrcu­
1M mlls yarnpere, mult iply
th e tohlc figu res by 2.5 ,

If yo u Me bu ildin g ,1

nl lJllul,ltll111 t ransformer nu t
of powe r t ransform er iron,
you derate the W,l tt,lg l' ca ­
pnbllitlcs of the " p o w e r
iro n " by .to'x, to fi14ufl' t ilt'
ma ximurn mod Ul,lt ioll watt ­
,l gl' tha t sa m e s ta c k o f
" power iron " w ill h.mdh­
w i t ho u t c xcoss tv c lo ss of
low -en d n ' s p m lS" in IIH'
mudula tor , I n h u ildin g
mod nlat ion t r ,1 nsfonucr,
t ill' "E" Iarniuations .H" .rft
ins,'rh'd intothe r oils ' In one
stdc and the "Ivl.nntn.utons
Oil t li\' nt bcr- wit h ,I g ,l p
s p ace r in be tw een . T h e
thickness o f t ilt' g ilp »t vo" I

1" ,lV" to ttu- g u rus on AM - it in r fl'as. ,s
w ith w.utagc. lI y cxpc-rinu-n t, I h '1V"
fo u nd lilt' pr i n1.1 ry win' s iz" uf mod ula­
lio n t ran s formers s ho u ld be ran-d .11
70% (CI,l SS A, 1(ll)'X,) nf tilt' 1ll' ,lk cu r rent
,'x p, 'r ted from the mod ul.uor tubes , TIll;"
pri ll1My / s,' colldary turns ra tio is th ..
S'IU,lTt' root of the irnp.'d ,lI1c,' r,lt in It is
best to ,HId t,lr" above a nd below tilt'
calculated num ber uf M'cOIul,lr y torus ,
,'s p" ,.j,l lly if tilt' moctulafor luo" s an'
operat ed o ut of g iven s poc lftca tions.
The s,'n md ,Jry w in ' mu s t be rill"d to
eMry tlu- maxinuuu " Jlp,'d,'d I~ F final
current .

If yo u ,1ft' r"bu ilding ,I rhoke it' s bes t
10 use the s.une s!i'.e w ire <1 S I he ori 14in,lI
produc-t ,lIlt l ju st fill up th,' "w indo w ".
C ho ke ,1ss,' m b ly is Ii !.." modufation
trans fo rmer assembly, and d on't forg l'l
to n.iuser t thc g,l f' s p ,1t",'r tha t ,';Ull,'
w ith the o rig in,l l p ro duct .

In co ncl usio n
I work this co i l wind e r clamped to

my wo rkbench. I l' ,m cran k w ith nue
ha nd and !;u ide Ihe turn s w i th lilt' otbcr
hand . T he best th in g of a ll is to bo ablt'
to s to p Ihl ' job ,1t an y point ny s im p ly



View (I f the cu i! w in d e r ~h(lw i n /; tht'
lurns rou uting !1l (' rh d n i ~ lI1 .

Idpin~ th.· tee d w in' III tilt' hand rest.
The ~'·.I r dnd F>.Iw l "IHllhin ,llion l.. n ·ps
Ihl' lurn... counter hOIll'st.

1.1Iso w.1I1110 m,Il..!'v.·ry ctca r in this
artk lc thdl I ~lo nol w ind Ir,lIls forrn"rs
for others . I just want 10 r,IS~ dlon~ d
few id". ls 10 Iht' V i ll ld~t' equ ipment re­
storvr w ho nli~ht Il<I\'" lilt' p.lt i.'nn' and
desrn- 10 tdd..l,-· a d.·.lt l lr,lIls f.unl,-·r 0.' ­
rasi o l",l ly.

I w ant it. th.llll.. I }.IV.·, N 1RUM, for
hl'1pin); In . ' wi th my ;"IX/> ..ompun-r 10
get s l.lrh· d on this a rt ich-. I'R

Foo tnotes
I. Insul ,lh ·J ft,.·tI -w in · anchors .In'

formed out ••f x-rui I pl.ls lk · impr' ·l; l1 ,l lt·d
fib,· r~l .l"s clo th . Two ur th n ...· holes Fw r
I"dd .H.·p unch•-d w ilh ,I lea th e r p u nc h .
Thl' fl· 1 w ires arv th n ·.ltl. ·ti Ihrtlu~h

the hule md tht' anchor o! s....·m b ly is
tdpt'll to th., fin ish.·d ( o il u n il in Ih l'
opt·n .H".l w i th Myl.Jr 1,lpt· , Th., f''('I t
I"dd ...IT. , so ld .· n ..l In tilt' c••ill.·.u ls ,In ti
Ih., snld .·n ...tjUIKl i' ln ... .In· I...·n l to,l" '" f1,1 1
al tln~ Iht· s id ,-os o f th.· ll·. ·d l.·.uis. Mo rt'
Myl.1T t.lllt' i ~ '.Hld .,tl .. v l·r 11lL' .1I1cho r
dssl'm h ly !",fort, Ih .· l,lIni Tl.l ti ons .In'
moun k tl in th t' co il .l ..... ·mh ly .

2. To rt·d u.... " t.ll .... b ,ll·.... " in ,Ill t ra ns­
forn1l'rs , f,l shion w .·d );.·s out of Illn~ui'

dl'pr" ssnr s .Ilu l tid " .· Ih" Wl·tl f';'-·S b,, ­
Iw.·.'n Ihl' IWO end "E" la m in .ll illns and
Ihl' p.lpt·r eo rt>. In atl d ili'lll , in mod u la ­
tion tr.llls fo rm.· rs ,m d ( ho .... ...s, c ross­
lami n.lIl' th,-' Iwo .'nd "EM I.l m indl io ns
bt>forc Jri vinl; th." w'-'d l;' 'S, ER
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(.l fl.' r curve). Pnw id ing r,·eo mpt·nS.l­
tion, as WBh VM I pro p osed for older
oscillators w o uld reduce th e wa rm u p
l im.· even m ort' , I mo ni to rect the Ire....
qU"n1::}'after warm lip fu r aboul 'X) min­
u tes {see the 2nd choUl ), th., i n~labi lily

n'rnain s d ~i~nific.1n 1 p roblem ,
I am not s .lIbfi' ·ll w ith t he vro pt.·f ­

fo rmancc ,10 .1 will .Ill more- work on it
thi s winter . f\l y firs l im p rt'ssio n W,l S
that il IV,lS.1 bad VH 1, pUC.lrly dl'si r;IH'd
· .l t llt' rnl.ll runa way! It has nil venril.r ­
t ion, IW ,ll i n~ , ' ll' m.' nls d os.. 10 th .. t.m l..
circuit (,I d r\ll'pi n~ rt 's is lo r ,IS w,'11 .10.;
tilt' IIAl;7 j, .Hu l 111 ' thorm.rl co mp,'ns .l ­
l io n. I I; II'--,s lilt" itl '· ,1 W.IS III h.·d l il lip
.HI. I it w o uld set th- d ow n . I W.1S .1 toit
s u rl'r i.......l IIt,1I Ih.· vro . Iit! n o t r' ·p'·.l1
th. ' s.lm ,' cr.lf tsm .Ulsh ip Ch.lr.K ft' r is lk
III tht' TII5-50 , Mountinr; th,-' vro un­
.IN Ih., r i~ Jid n' t ht'lp.
Docu men tat ion

The manua l pro vid ..... r;.loC.ltt d ocu nu-u ­
ta t ton fo r Ih., ri~ ind lll i inr; .1 1t..:h ni.'.l l
dl.lr.KI. ' ristics .m d tl l...·r,lI ing Inst ruc­
linns an d ti p~ , 11 p ro v id.·s ins l rurlil>ns
f(lr d iff.. rent an tr-rmo n lll fi~ lI r,l t i nns, lo r
lls inr; 1111' ri~ .1S.Hl ,'xd h ·r, .m d for u o.;i n~

tln- ri!; llll InO Ilw lt'rs .m d nn 2374 Mhz
(Ih"n CA l' f r,-·tJUt·!K i.,s ),

In ad di t ion 10 ktts Itl lll' );r .lde to a C o r
I}t1wn' w asalsoan .ul h 'n n.l ,·hdn~,·o \'.' r

n ' l.ly kit th.1I t'l lu ld I...• ins t.1I1ec t in lilt"
1,11"r TIl5- StIm'ltf"' s which h.,d th cch.r s ­
sis l' n ' -punc h" cl fur th is p u rpos.· .
ll.lr \' i'Y \Vt>lls .lIscl prtl\' id ....t a St'r i.'S III
.Im ,lh·u r !'>'-' rvic.· IItl lin's on tl iff.·r,·nl
.)Sp...' ts lIf IIp'' r.l l illr;, i nd lltti n~ u p,· r.l­
lilln I.n 2 nll' h'rs, TV I .lml usi nr; .ln .lut,, ­
m obil., w hi p .HlI.·nn.1. I h,I\'" li ll) , ii i I
.lIlt! Ii 12, ,1Ily ' >!1t' 11,1\'" " tlwrs?

1h lp " 10 work SOIll,' lO f you wHh this
rir;. I'll hI' u s in ); it " II 2lJ,OllO MItl: ,111d
2 1.4 MH Z Ih is w in l., r. (:1{

1. El..cl r ic R.l d io /t!On, H-97 "EI" l'l rk
R,lt1io In Un iftl rm" b y W A3XYN
2 , EI.' c t r ie R.1tti ,l ' 90 , 10 -9(,
" R " (,ll m r,-'ns,l ti n~ O ld O sd lla to rs In
Minim iLt' Drift" toy Wl koVMI
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