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i\pp rux im.l tdy nnt' th ird
of the t ra nsmitter is taken up
wi th lt1l' ,lnh 'OIl.l tuner. The
cx tcos tvc tuner is req uired
by the wide r,m~t' o f fn'tJUt'n·
cit'S ,lVdil,lblt' ttl the ~' I a nd
the- u~' of sho rt ,1Il1o_'nn,IS ,II
lower frt'tI Ut'IKi t"S. The s toc k
,mtt'fln,l W,lS,1 2()-nw lt' r It,ll);
ht,ri/unt al win' n 'nh'rl.1ppt'ti
w ith a n H· mt' lt' r Ion); lea d -in
~Ili n); tn the ,m lt'n n,) h-rrni­
nal.Tht' ,lnkn n,l CtlUltl lx' fed
;l);,linst );rn und o r.l co un ter ­

poise . For 1I10st o f till' fn "
"1ut'ncy r,ln );t' the an te nna
wnuld ht ' C,lp,Kilivt' with low
rad ia tion n 'Sis l,lnct'.

The .Hllt'nn,) uuu-r is corn­
posed of re.u-tive elements,
ind\ld i n~ fixt'd and va ri.tblc
inductors .mel .1 V.lTiol h ll' G I -

p.H"ilt ,r , th .rt are swit ched int o
six d iffe rt'nl St' rit'S t"umbill,l­
nons.TIlt' v.l ri.lllll' e.1p.Kiln r
is ~... n);t't-l w ith Ih.: v.mom­
eh-r to SoWt' p.IIIt'1 Sp,Kt' . In

thl.' 8O·M opera non rt'f't lrtt-d here, the
....' r it'S c,lp.ld to r option W,lS uso.-d wi th d
small t'xlt'rn.d inductor for It)'lJ in~ inlo
t ilt' 50 oh ms prescntc.... by an t'x ll.'mJ.1
a n ten na tuner.

The t rans mitter circuit is relati vel y
s t r.l ig h lfo rw dr d .ls i llustrat ed in Figure
2. In Hgurc 2a tbc ci rcuit is sho w n in
s im p li fil.-d form , ind ud in); th e most in ­
IN eSlin); features , b u t witho u t meter­
in); and mos t of thl' s w il..hi ng and T/ R
cha nge-over t>l t.'llle lli s . Tilt.' Iuuctiona l
ci rcui Idi .l);r,lm in Hgu re 2h reduces the
tra nsmit ter 10 Ihe bare t'SSt' lltia!s. Hasi­
cally thi s is ,1 I I.U lh 'y circui t with the
op liona l inclus ion of ,I crys tnl neares t
tilt' g rid in th l' feedbac k path . In a tlea st
nne reference (2) thi s is referred 10 as
the Sq uier tl~cill;ltor ct rc utt w hen the
l.·rys l,11is used . S in..e th ecoil t,lp and the
ca lhod t' (filament) a rl.' <1 t Iht, S.l m... RF
po tl'nt i<1 1 (grtlu nd in Ih is t·,lSl.') Iht" ci r­
e ll it is ,m l"qui v<1 ll.'nt f1.l rtl t'y.

e·
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back con trol, .1Tl'conldint..J in ,1~h i l· ld l...1
mod u le th ol l can be " as ily re mo ved fur
se rvicing. Ad ju st ment po in ts , s \Kh .' s
tr immer c,lp.l c iltlTS, a rc sea led wit h rc...l
o r b lack ha rJ w all 10 prevent moistu re
from c n tc rtng tfw circuit. Elcc tncat con ­
tael s o n cri tica l element s a re made w ith
sc re ws and win-tugs. Bo th receiver ,ln d
trans mi tter USt ' s tra nd ed w ireand shcl­
lac ked s ll·t·v ing. TIlt' w iri ng is ~d ,l isy

chai ned" between co m ponen ts a nd
mo stly tack sold e red . The lack o f "wrap
around" s n ld l' ri n l; Isan asset in co mpo­
nent re placement se rv icing.

Keyin g of the trans mit ter is p ro vid ed
throuKh a j,ICk for an ex ternal key• .ru
Inte rna l h 'y tha t fo ld s dow n frum tht'
ce nle r r ig ht sid t' o f Ihe Ir.lnsm ill t' r p,lnd.
and a pul,u rd ,ly ,Iccessih lt' th mu);h
ano tht ' r kt 'y j.lC k.

5 co nli n ut"d n u l p" g t"
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Figu re 2.:1 . (' ,uli al sc hem a tic s how i ng cssc r uial fea tu res .
Thl' t,m!.. l·.lp.u-itnr is .1 JU di st.uo r

type, h.1\Ii n~ 2sn pF an d 4nO pF ma xi­
mum c.ip.u-ity n -sp.c'Ctive ly . The two
sect io ns ra n Ill' p.H.:I lldC'll by .:I counce ­
tion withi n till' plll~-in co il .I S 1ll·1,1•-d
for a particular ba nd .

The ta nk coil is m.ll'le so th.lt the pl u ~­

in d l' mt'nt is co.n ia l w ith il filll....t oou ­
pli n~ co il wound around th l' phl~ - in

ro il hClldl'r. Pro v is ions art." a l'\Cl m,u lt'
fora link coi l w ithi n the plug -in bu t Ih is
featu re is no t used o n hi~h fn"l"l'n,'y
co il #5 th.l l « (I VN S HOM, Six taps 'Ill the
x-tu m fiXt....t nlllp li n~ ( o il ,HI' p rov id ed
on thl' front panel w ith h,m .m,1 plu~

soc ket s toaccommodate a p l u~ .1I1d w tre
gll in ~ 10 the counterpoise. TIll' rh-vr-r
arr,mgl'nw n l all ow s f11' Jlih il it y in co u­
pl ing wlthoutthe complexity I l f ,I I.lrgl'
nu m ber of pi n s lin the ( o il p lu );.

Also included in the plug-in co il is
sw itch 40 w h ich dfl'cli"'l'l y chan gt's Iht,
amoun t of feed back to the W id ci rc u it.

An 1' v,l lu ,ltioll o f the tr,lnsm ittl' r rtr ­
cuit W .1S made by .1 ~'r i l~ o f ml' ,l SU fl' ­
ments as w e'll ,IS o n-the-a ir operation .

Mea s u rements wore mado o n till' os -

•

l'i ll ,l tn r fe l'd b.lCk c i rc u it b y fl'l'd i n~

po wl'r into thl' circuit from till' ,ln lt' nn.1
s id e . A TS-43()S w,l~ u~',1 ,I S,] lo w pllw~'r

~i~n .l! ~l'nt' r.l lo r fo r thl'SI' t' JlPl'riml' nts
and .In tl~dlloscopl' W ,IS liSt'll 10 mea­
~ ll r,' th L' RF "'Cl I I .l~" ilt l h l'~rid ami p l'l lt'
u f the tube. From .1 ba ndw idt h men ­
s u rem cn t a t the ~r id tht, LC I.ml circui t
Q was Jl'h' rm in ' 'i l Itl ....' 2.') in til l' VI'O
mod e under li~ht Itl,l.t in~ . The band­
wid th a t the ~rid wuh tll, 'tTy!'t.11in tbe
ci rcu it wa s mcacur•-d .1S IKfII IJ:, for an
d fl'l· t iw Q nea r 20,0011. The tao l circui t
Q was ~ t ill 25 as mea su red at 1111' p lat e.
The Vll ttilJ;t.' 01 1 tlu- ~r i tl end of 1111' tank
co il W .I S mea sured tn I... t W X. of that <1 1

lilt' plate end .
III cr ysta l con tro l opr-rat ion the I.e

tan k circuit p rovid es thn 'l' fundions; .1)
tin' lw n 'ss,l ry I Hll dl'g rpl' phasl' s h ift t o

l Ilt' g rid fro m lh l' plate, b ) a f i xed fmc ­
Item of the m,' gnitude o f the p l,tl l' "'011­
.lg l' fo r fe,'db.ll"k III lh l' ~rid (vultage
di v id e r) , and c) ,1 means fo r d fidl'n tly
cllup lill~ l' IlI' r~y to 1111' ,m ll' nn.l circ uit.
Til l' low Q o f th e I.m l circuit t'n~un-s

d fici l'nl po wl' r tr ,lllsfl'r 10 til l' antenna



J-
:3 •

J~
A+ o-n f- 1 l
B- -

B+
A- @ KD'B

Fig ure 2b. Function al diagram of the m ost basic fo rm of th e oscill ator,
w hile the h igh Q 01 the cr ystal port io n
of the feedb.u-k ci rcui t ('r\sun's that the
crys tal h.1 S prcd ormnan t contro l of It'll'
oscilla tion fwqtll' llcy. Consequen tly, till'
nsr-illator keys w ith v(' ry little rhirp
u nder crys tal co ntro l. The s ign a l is of
excellent l jlJ.l lity fo r .1 tJlH' tuh.' t rans ­
mittcr, as vcrtftod by ll1,1l1y ou-the-nir
reports ove-r th e tIS! tWIJ y".Jrs, .Jlld
so u nds bet te r that ,1101 (If MO -I'A trans­
mitters .

Osci llator opera tion, is not perfect
howe ve r. The crysta ls reson.int Ire­
ljUency ca n I.... pu lled s lig htly by exter­
na t reactance a nd is lowered by se ries
ind uc tance an d T,1ised by Sl' r i l'S \ ' ,lp,l \"i­

ranee. Thus as antenna lo.id ing c l1<l nges,
s uch os fro m an antonna s w ing ing in
the w in d , till' an te-nna im pedan ce
chan ges are passed thr ough the lank
circui t to tbc crysl'l !. Th is occ urrenee
duri ng <1 w in ter s to rm t w o ye ,Hs .lg O
causeda s low fn-q uency modula tion of
50 H z or so a nd prom pt ed the repo r t;
"in lefl's t ing s ig na l yOli ha ve there !".

In VFO opera tion the osc-illator keys
with a s lig h t ch irp that gets progres­
s ivel y worse as the !llolding is inc reased
ca us ing the feed back m.ugin to drop.
W ith less feedbac k the osc illa to r ta kes
longl'r Itl rea ch s tc <Jdy s ta b' , and sm ce
the s ta rt - u p chirp oc curs OVl'r.1 IOllg l'r

7

period o f time i t is more .rpp.m-nt. TIll'
v t'O keyed s ig lMl is actually q ui te .K­
n 'p t,l b le l'XCt' r t fu r In-q uency d r ift . Also ,
it is almost iln poss ible 10 kee p tlu- VI'O
anyw here near th e d esired fn',! lIl'TKy
d uring In,uJing 'Idjllst nwn ts . Th is s t'!
W,lS proba bly o n ly u se on VFO .It the
lower fn'~tH'nl·il'S .

"l'1ll'rl' an- th n'l' tu ning ai d s ill the
t rnn sm itn-r; t ill' p l.ltl' and antenna cur­
n-n t mdl' rl;a nd ,1 neon g low bu lb loosely
co u p led to the p l.lll· led J . T un ing is best
s ta rted w ith 1I1< JSl' n ll ipling to tlu- ItMd
.urd th en prog ressi vd y inc reased l'OU ­
pii ng unti l tlw CW note is un.rccep tnbl e
o r o sci llation rl'.lSI'S. II is bes t 10 per i­
ndka lly koy tIll' osci ll.llor d u r ing the
.rdjustrncnt pnKl's s 10 insu rc tha t it wi ll
s t.Jr t properl y. TIll' d ownside of th is
s im p le circuit is il tri c ky .rdju st ment
p ro cess and the nickname the 'Ha rdly'
osc flla tor. Nev e rtheless. ,I g u',l l d e .1I
about oscifl at urs l' <1 11 be h-ar ned from
th is s im p le b UI clever circuit. A well
traiued s killf u l operator co uld ha ve
made it work under the m ost d iff icult
field co nd it ions.

Fou r tube types. s ho w n in Figu re J,
were tested wit h the t ra nsmitter. The
origin.ll sumWdSopera ted ,l t vl'ry lo w
po wl,' r but w as considered 100 gassy for
high"r fH1wl' r Il' s ii ng (the p l.1sm a ~ I{lw

cu nti n ul'd on n l'd p"~'"
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Fig urt" 3d. SUni l' of th l' hi la's uSt'd in th e st"1 and plu g-i n coi ls . From lh l." le t t,
UYSI0 R, 307 1\, 2E22, M07A, and I N S with g rid Cd p an d soc ket ad a p te rs ,

w as deep ins id t' ttw tubet]. Hoth the
307A (ust-'tl in Iht, nC-6S4) a nd 2E22
( \I~'tt in tbc nC -13()(,o.'Ic.) p rov id ed s.at ­
isfdcto ry Ilp Nd lit>n h ut rno~ 1 "pt'r ,'tin~

is d Ullt' w it b ,m KlJ7 ht"Cau~' o f Its lo w
cos t [l ncld entnlly , th e J a p" n l~t' used ,1

Vt' rs in n nf th l' Xn7 tube in m ol n y tra n s­
mttn-rs . Reportedl y. ttw tnhr- ,\Iltl its
Il'ad s WI'Te II11K h s ho rte r an d d id not
s u f f e r fro m t he i n x t a bilit v o f a n
u nshielded 8tl7 or Ih25). N o lt' 11Mt al l
Iht'~' tubes w llTl w ith di rect p l u~ - i n

w ith o n ly th e fil,l ml'n l voltage nt 't 'd in g
10 be adj us ted to tht' cor rec t val ue. Th e
p lat e Colp o f th r- 2E22 also req ui res a n
adapter. Of th t' subst itu te lu l...'S . the
307A is p To!>.lhly dUM,,,t tu Iht ' l·h .IT.II·­
Il' r isl ic o f tlu- sum h ut un forl un.ltdy
the St UH wa s not »Hvo t'no ug h ttl m,lll'
an accur.nc co m p.mson .

Usin g an 807 w ith 400 vo lts n • •and
loaded t0 80 m A p l,llt· cu rrent, lht' g rid
curren t WdS3.5 rn A (R IS ::: 10K) a nd the
cond uctio n a ng lt, arou nd & ) dl'grt't' s .
Th e po w l'routput was 12 watt s . Opera ­
tion w ould be improvl'J o veral l hy ,1
hight'r p late vOltil~t" and lig h tN load -

•

ing for the Sdmt' o utp ut pUWN . 1\ par­
Ik u l.l r J07A tlpl' r,l lt'd w i th s li~h t l y It'SS
o ul p u l fo r Iht ' s..lIIW pla te vonage.

The transrni t ter is ke yed by grou nd ­
in g tht ' nt'gdl ivl' s id t, o f the h igh voltage
powt' r su p p ly. W llI'n u si ng an ex te rna l
\...I'y th,l l vo na gelcvol b on uwkey w ith ­
o ut br-nefi t of .1 n-l.ry . The o pera to r
quk-kly lea rns not 10 ab sentmindedly
,.d jlls i .1 Vihroplox h 'y w ith tilt' Iunc­
tiou sw itch in tht' tr .lI\smit pos it ion .

The rec eiver is ,1 s upe rhe t w ith the
fo ll llw ill K s tages: a n RF drn p l ifit.' r ,
I't ·nl.l );rid con verter . o ne 262 Kil L IF
.Irnp li fit' r. a rcgcn c rauve detecto r ru n­
ni n); a t 262 Ki f" a nd two a ud io a mpt l­
fiN s tages. Colin n lll t rul is p ro vtd ed by
,utj us li ng tbv screen vn llagl' uf the I{F
a nd IF a m pllfier S I " ~I' S o ff the 07.5 vo lt
su p ply. TI1t'RF ••m l l .O circuits a re tuned
hy ,1 thn-e sec tion va ri ab le ca pa cito r
h.w in g 180 p F ma xim um Per S t,I~t'.

Front pane l trim mer ca pacitors a re used
tin both the in p u t and output ci rcu its of
th e RF dmplifit' r 10 co m pe nsa te for th e
IdC\... of trackin~ .

The rcge nera uve d e tector is d t r tod e
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Fig u re 3b. Th e t ra ns rn ille r coi I i s o n Ih .· !t-f t oJ nd th ree Sl dgt· rece-iver r i rcu it plu /;­
in lin the ri ~ht.

th.u up,·r.ll t·" w ith full plan- vu1t .' ~t· (4(1
vults ). F" t-Jb,ld.. i.'i .IJ ju sl ,·d by .1 IrOllt
pa rn-l " .Hi,, " l. , C.l p.lci to r tha t is in ';l' ri .,s
wit h th e p l<l te t ick le r n l i l ( I~dl·rrt·.l h i in
the TM E <lS .l Kh,·in.ulf detcctor .}. Thi s
cornbrnaticm, s uperhet w ith n·~l·nl·r.. ·
live d etec tor, tlff.'r s d good co mbi na ­
lion of !'>(·I.,"!lv ity Irnm the front -end
and IF tuned c ircuit s with lh., Q muln­
pi rer dfl"Ct of the detec tor. C un.....-qu pntl y
the receiver is " ('r y !>t'nsit iv t' wirh rv.. •
sona hle M, II'Cliv ity .

Add p h'r Sl)( "" !s weft' made to a llow
the U~· o f US tubes instead o f It.,.. II r i ~i ·

nol l [a pa nesotube-, in the re•.-. ' iv l'r. The
ada p ters , (lIlt' shown in Fi~un' J, n lll ­
s is t of an octa! soc ket a ttached 10 <1 1'1lt' <
nohc di !>k (prin lt' d circuit b'lolrJ) fi tit'd
with minia ture banana pi ns in tln- 1',11­

te rn of th l' J,l p,Hlt'M' xoc-ki-t. 'Iwo of the
sockets, fo r rho audio .rmp hfh-r ,111.1
p l' llt agriJ con verter tubes, art' III t ilt'
cc nvenucna t f:, pi n ty pe in which {-.hl·

old f:, p in tube bolSI'S were used h i 01,1 ).,.'
the Irolnsi t inn lu the octa l socke ts . Tlu­
res u lt was, IN 5 Iub..·s b,'ing u....'<1 (.Ir th.·
RF and n' ,ml p lifi,'rs , a IA7 lor lilt'

•

P"tll .l~rid ...Jll v,' r ll' r, l I,~<I (or till' don-e­
lor, .Ill.! I I>X lor l ilt" .1Ild i" s l.lg ' 'S' nil'
II....• or INS n ·'lu in·t! .1 .I i1f" H'nt b i,ls
vn lt.l);" rh.sn \1 " . ..1by tln-J.lp.llW....-t ubcs.
l'he 11'5 m ight h.I\·.·I....·11 .I I... ucr dlllin'
than the INS s inn ' -J \ 'tl lts n il s off .l

INS.
Th.· receiver would llt.r01olll y USt' 1.1

vult luhl"S .m d ,I tiI,lOwnt rh.'lIs l ,lt In
drop Ih.· 15 h.,tI,·ry \ 'ull.lgl·. S inn ' the
s uhs l ilu lt' IUN'S USt' 1.4 vtlll , .1 2 volt 5
A ll g ..t cell W.1S IIM..I fur tilt' A h.lth·r y
a nd Iht, rh l' u s l.11 1I....-d to provide the
n 't.luin·t! \·nlt.1gl· drop . Th is .lfr.mgl'"
1llt' 1I1.111' IWS l ilt' A h.ll h ·r}' to run In nt·.l r
full d " p1t'1ion bdorl' 11ll' tubes bl,~.ln ttl

df0l' in tr,lnsnmdu r t,llWt' ,
A lignmen t 0 1the receiver W,lSI,lh·l·tl·t!

in lilt' usualm.mm.r. Af;,lin lilt' " ,111 frc ­
'1UI'nr y" TS-·n OS w as us e-d ,IS ,I s iv;nal
gl'lH 'r,llnr w ith nll'nmry llSI,d III s tore
,1IlJ rl' r ,,11 ,1 S IWI·.h ,t! Ih.· Uppt' f a nd
10wN ollign m l' n l fT" '1111'Il(;.·S. The IF
t ransfo rmer was ,d n' ,ltl y tuned .IIlJ it
W,I'o nut nl ·("t·ss,u y III hrt·.l)., t he W,1I(
....·.tls.

O pt' r.l lit>11 t>f lh., reo-tver w.ls slr ,l i ~hl

con lin ufOJ o n p..g.. 3..



The AM Corral at Gaithersburg
by 1·.Iu l Co u rs o n, WA3VJU
1'.0. HO J( 73
W. fri t'mt ~hiJ"; !\1lJ 2179 -1

A m••[o r tu rnout tlf \l i n t.l~t.· r.uho f.IIlS
and a premie-r C l,tssic AM Sl.l l ill n helped
reh-bra teflu- 40t h Annual Gditl1l'rsbur~
(Md .) FAl{h·sl. Th" fu um1.ll iun fur
Am.lh'lH R.ld iu, s pn nsu r of t ill" 11ol1ll fL'sl
1ll'.H \ V.lsh in ); l tl ll . D.C., list'S tht' p ro­
fl't....1s to hd p fund aca dem ic schola r­
s hips.

Th is W,tS lilt" fo u rt h y t '.l f Ih J.t " nom ­
I....r.. of t ill' AM Co m muni ty h,l\'l' l'sl.lh ­
lisfu-d ,I sho w,""." , ,,!' Pl'i.11e ven t s tatiou
hen-. FAJ{ ••g.li l1 le-n t it s du b ,',111 s i~n ,

WJJ' I~L , fu r IIF (lp N ,l liolls th,l l b. ·~. lll

S.' lu rd .ly, St'l'h' rnlll' r Mh ,1)11',1\1 1I1 till'
ulw -oI.IY h,lln f.' s t till t lu - 7th .

WI' lo ggt'd Il '·.lrl y !<-li) .,1.l l ions lin 7S,
40 .lntl 2n rlwh'r s , \'ll,d usivl,ty on AM
TI\l' h , 'll\ ft '~1 ,m.! , l n n ivt' r~,l ry n ·lt·hr,l ·
t io n t·oind tl t·t1 w it h A M I D isnlvt 'r y
WI't'h·nd .

W3 I' RL e\ch,m~t'tt AMI n'r l ifk.l le
n umbers wi th quitea few s l.l t iun .., u s·
in~ the a uthor's No.7, The Fou ndation
is tllW uf t h" 1,1r~I'St nl.l ins tr t',l Ol ham
clubs in the cou nt ry . It plans III join
A MI, and m ,l y b..'nlllll' Ih,' firs l club
s ta tio n w it h" t"t'r t ifit' ,lIc n umber.

Thenansrmuer was , Illtlttif it...t T-.3Nl
fro m Dennis , W A:1YXN, w ho h.lS made
~t1nH' c1loln~,'" to improve Ihl' au dio
'1",lIil y . An a udio r,1l'k fro m Stt' VI',
W ID IIUZ, took lull .ltlv,1Il 1.1~t' w it h ,J

br ,hllk,lSI ,IUJ io romp n-s sur, ,1 to uch o f
U,J , .md 01 mixi n g (u llso lt' for two
St' T1 11 hl' isl' r d yna mic mic rophones.

TIll' receiver W ,l S .l 1'-167 R-:140A, in
the m,l t(h i n~ (' ,Ib in t'! fi rs t deplo yed
d u r ill~ Ih" Duhhi n.. b l,unt AM f>"p,',l i,
non ( F.R, Sept . ' '-1:1). IIi ~h 'IU.l lily rc­
( ,' ivt, a udi o ,'''01'' fru m th, ' s ltKk "d i-

Sum... of t h ... AM g oi ng. , 'I...,os b'l ,hr .. .. th",.
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Stl'VC, WB311UZ a nd Norm, N3 1{ZU pu t W3 1'IU,-AM on the ,)ir Sa tu rd ay.

SUild.lY
W31'I\l .

ode" output. d r ivin ).; .111 l'xh'rn,1lam p li­
fn-d IIIUd sp" 'll<. t>r .

The FAI{k~ l l l,l s long h"I '1l Ol\\' of Ihl'
IMgt' St in tlu- mid ·i\l l.mti l' rt,).;iol1 . In
recent Yl' ,HS il ha s Il('nlllll' Olll' o f till'
m.ljo r g'l thl' r in gs lor i\M ·ers from llll'
ea stcm 1',1rt of IIIl' U.s. .md (' ,Ill-Idol W, '
noted about 50 111l'mlwrs of du - A M
Com m u nity in ,1ltl'n d,HKt ' durin g lIlt'
week..nd .

Spl,."i,l l rovl'r.l~\" and I'roTlloliull of
Ihi s yt' ,l f'S even t ind ud ed nu-n tiuu s o n

tho N ews fluc ham radio se rvice, ill the
AIU{I.' s op,'r,lling h ulh-tmv, and on
Cannot -own ed e h,1Il 1ll'1 'J tclevivion in
thl' N.l l io n 's C lp il.11.

In .rddit ion. th.. WI1311UZ lnt cm ct
p.lg.' provid ed ,1<I V,HKI' s tution -ahed­
ulc, eq uip ment dl't .l iIs , d in-c uons to the
si te, .InJ s ubsl" 1uent s ll.l ps ho ts ,lIld log ­
bo ok tall y . Sn-ves A M p " g l' is ,I t
<w w w .th.·h iz lin k.{.tllll j.l1n ».

The s ta t ion W ,l S s fr ua tcd 'l long till'
prorm-n.ide ina high ly vi s ibl. ' loc.llion ,
The s iil' bordered ,1 w ooded, fMr l<. -li\..l'

11

,If, ' ,1 where WI' !' I,H,.,tI it'l1tS, chuirs ,m t!
till' "A1\l ('o r r.l l a

Thi s tcrm d,ll t' s bac k to Lhr­
I losstr.lt!t' r 's h,l lllh's t .It [)I·t' rf il'l tI , New
ll.uupstu n-. U nti l it rd oc,lled i n It/liZ,
this W,lS n lllsid,'H·d l lu- bigh,'sl A M
draw in thv llonlH',lsl. w.. hopl' to \"" l'P
up tlu- tr.ufition .

AIlHlIlg till' hi gh po inls thi s yl' ,l r, ,I
Ir io o f bro.ltk,lSll'n gin"I'fs s lo p ped by
Su nd ,ly ,IS Illl' Y Cfui s,'d lilt' h,llllfl'sl.
ln.nriv e for about te-n y...HS, e.u-h took ,1

turn .rt tlu- nuc, imprl'ssl'd .u the s l'! u p
an d inspi n'd III "gd IMc k uri" till' .u r .

WI' hop" to ,,\,. 'n l ll.llly 1lL'.H tho' rt'­
turn o i ro m , K7QA. Rrrn, KAOI'QU,
,1I1d N 3JVX a ftor ou r p ll' ,lS.lllt t'y,'b,lll
nlllt,ld .rt till' hamfcxt .

G l,lllly pMl icip.lt ing in the Q SO W,IS
l im, K91.(/ u ear C h it' ,lg ll, whose - own
h ig h q u,l lity audio ,111 .! s t ro n).; s ig n,11
fro m .1 Colli ns .10K··' cOlllp l" tt,d th ..
d emonstration in t tnc s ly lc .

S,'\'. ' r,11 tinn-s during thr
tl. '.11l1.1rl<.l'l , tht' o perators of

tu nl i n u .·t! un n ., ~ 1 pJ~"



T he A M Co rra l a t Gai th e rs b u rg fr o m previous page

The RAdio C,Im p,l1 t be- AM o;u rr .. l.

would turn from tht · n >n l ro ls h i lind .1

!>t' l1lki rd ,' u t t1nltltl l ,' rs sl ..ultl i n ~ IIWft·
n'~ ,l rJillg!lll" ~·t· l lt" .

AI timt'" til ,' t h is, stl nWUIW h um 1111"
AM ~rtlllp would su-p III' 10 .IIISWt·r
q tlt'slitlns, point outthe AM W in,ltlw s .
.md seeto it the by..t.uuters wvrv wM lld y
invi ted 10 I.lk" pMI. Th is .11l1lWt'd Iht,
opor.nor n f Ih,' II U Hllt' ll1 10 '"tllln'n l r.IIt'
till IIw .Iir si~n,l l .

T ht' 10,",11 .Hlll in sys k m indlltl,'d d

o;nmm~· ro; i.l l'l u.l l i ly loud sp..·.ll,·r ~lr i\"l'n

by a n ,1mpl ili t'r w hkh W.ISnlllllt'llt·tIltl
Ih l' hi-fi tc rrmn .rl-, of Iht' R-:NIlA . Th is
allowed ,·"ll'nd,..1 I>.ISS h ,..pun~· .IIIJ
cry:.t. , I-d' ·dr tn-bh- to prolt'd Itlw.lni
the f1t·.l m,lrld r r" wtls . f\1 ,m y p"op l, '
were d raw n 10 have ,I closer lo o l ,

A lso d uri n ); li lt' h ,1I11(,·s l.... ·\"I·r" l
1,1il);Jh' rs had tun ed ,I va riety l l f Il.Ill ,·ry
opera ted rece ivers and t r.mscotvers In
WJI'RL,lo help deuu m s t ra n- rt ·o;,'p li 'lII
w jth the ir ow n ri~s .m J 10 s im p ly pw­
viti .' color as "''''p it ' w ,Ilh..t by. Wh.ll,I
kkk 10 hear o u r s l.l l io n fr o m all .·lIrrlt"rs
o f the ' Iest.

12

A not hr-r nin ° momen t W .IS w hen ,I
ynu l\~ bll y ..ltl p p'''I 1 by, ,l s\.. i n~ ,I few
'Iu,·s t illn :.. T Ilt' s lo r y f rom [oe,
W A.1(;M S:

"( )n,' IIf m y h i~~,~1 Ihrill s W.IS 10 sc..•
Ih, ' " njuynlt"nl of tin, ' of Ill,' y"u n~ " p­
, ' r,l lnTS w hn sl,lTh,d o tt I ,)~); i ng for lilt".
UllfO rlun.l l,' ly I don't Tt'm,'m lwT hi s
IMIlIt' . II .. told meth.rt hI' W,IS wll r lo. i n~

on his Ik ,·f1so' .
"I i i, in lt.'h,..1 fu r lilt" A M mod e W.IS

nlllhin~ I,'ss Ih.1II p ,l ss iun.II,·! Alh ' r I
01....·T.lh ..l,I !>i t. h,· ,10; \.. . '.1 if I ("tlUltl.lrl .lS
,1 " 'IIl IT.. I 0r ,m d 1,'1 h im O~""' T.l h·? s..'t'­
in~ h is cnthu..i.l ..m, l co uld n't S.lY no .

··S.. h ,· ' .. .. l "",'T t he- co nt rob, ., 1
\V .1 I'I~1. ,lTlJ pT' K" , 'dt'd to s h.l lo. t' li l,·.1
h-af w ith lilt' jillt'rs . hU I you cuuld [ust
~ t'" t ill' Ih rill t h.1I li lt' A M ppt'T.ll inn W,lS
ior him .

"' II brought nu- h,td... 10 when I W.lS

a bout 12 y".lfSuld .mJ I lir..1 o pera ted
lilt' hi~ ho mcbrew Ti~ ,It Ih ,· W3 FDY
..1.lli ' lll . O n ly in t ime w ill he fully rt'.I\ ­
ill'lh," imp .),·t . ~

Th.lnb , J'lt-' ItIT ~ivio~ Ih ,'lid .1 chance



Annlhl'r dn g ll" n n G a ith t' rs b u rg ­
W~' jus t b roke lh l' record fo r the
number o f COUp ll'S turn in g o ut fo r
an AM event . I thin " ti ll' socia l ort­
" l1t,l ti'l11 n ',l lly h,IS lu-corrn- a d r'IW.
Check this out:
1'.1111 &. 1"1Il1 . WA :1VJFl
1" 1n1 &. Dave, KJZ RF
Ka ren &. Ma rk , W A 1FA F
Cy n thia &. Mik e, wu«:
Ann,1 &. [amn-, KF2VM
Em ily &. Norm, NJ RZU
K i lty &. Pa ul, N2jTI>
Lo ri &. I'dI', WA JW llj

Dennis D u Vall , WA3YXN, a t the conso le .

a t the In k . I saw hi m a t the o perat ing ,...---------------...,
tabl~" anJ Iho ughl lll' WOlS YO URS! Wish
we ha d go lh' n h is n,IIlH', hut I urvdr-r­
sta nd he wa s han g ing Mou nd I,lst ye,lf
too . H~' w ill br- back.

t ooktng back ,11 t h~' logbook . 1 St'~' ,1

101 o f prorm nont ua mes a nd rigs n 'pn'­
scn ted . ft su re W ,l S nic e tn link up ' Ill till'
airwav es, and cspoct all y nlc c for th e
bunch of us who w ert- ,11:'0 1., 10 got III
C aithersburga nd visit wit h un e '11101her.

We op p rcctan- th e t im e and effor t o f
those w ho Iw lp l'.! ou t over the weekend
for the blistering operation fo r the A M
Spec ia l Event Sta t ion . The log shows
one, 45 mi n ute b rea k in 24 hou rs from
Saturd ay th ru Su nd ay .

Ou r s p eci a l tha nk s 10 A I Bro w n ,
WA3 FYZ. a n e xecut ive wi th till' Foun ­
d ation for Am at e u r Rad io; 10 No rm
Ch ip ps, N 3 RZ U, a nd to Bill NOlg l~' ,

W3DUQ. These th ree have tak en sp e­
cial s te ps to j.';d the red carpet rolled 0 111
fo r the AM'N s. [ I{
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AMI Upd~ l~ · Octobe r 1'J"7

b y AMI P,..,.;d ....' . f}~I.. G~~ .. ..n , KW Il

"'.III}j.......,. I'I· ~.."" •Th.. ....~.. ~
.... ......u.hr ' .. I ~'" n..............., .."." ~. ~ ".
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<h.....n • . II." .." ..~, '" '''';' '' ,,,,,;,,,.t
Tn. 1•• n , m,I1,.,.. ' n" n .. •.....I.~l . .. ., .,1
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..... ho.~'" I. ,' hh,lIy , u " mn,; ' h.· W,~I .....
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...... .......... II ""......,' h b .....

.... ' h . tun ...-.I• . m~,1 , 1
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.... m. " n A't ,.,,', I.·, ,h,,,, ~ "".. .. 10"
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II ""." .. on 11 M U f"' •• lin ". _ l.l ••"
w, '''' ,,,' ' h",l ,,,,;. ,.... " '''' I'" .,n · ,,,"
. .. " " KV" ' I' '''m" h''K 'h .. II M w""I..w,
" " AM '11,,· w.v w,' "'' ,i>," i, hy "I"'"
.' '' ''It { 'W ,, ' ~sn ;,,, i,I.· " " .... w;",t"w•
Il " .... ,10" ,.,,, h..J', I.." . ,, '" I h.,,'"
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AM ...... lW II

To join AM I sen d $2 10:
AM I, 80,.-1500
Merrt rnack , NH 03054
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Anol h t'r p ho to from lh l' G .li lht'r..bur~ A M Co rrdL Tim W t"s l. N3U RB. l u n r o; the
K-3QOA .IS Jami " Ll h.uti a, Kf 2VM p n"p.lu"s to m a k e d lr.Ins mi....ion. ,'I"" " "lI "",,1
C"lIr s o .. , WA .lVI R.

T im Tem lja nuvic h, KqSB , in th .. mi rror db o v(" h is vinl..,;e operati ng p os ition .
I)on', WI' a ll wi s h W f' co u ld k eep nur h.. mshol rks ,.IS n e .. t "THI nrg.an il(·oJ d " Ih .t!

,&



Mi kl' Huey, W7Z I. wi th hi ~ \l in l,l ~" ~'·M. T h ., receiver hi .1 I) r,l lu ' 2B aud til\'
t rJ "~lll i ll ,' r i ~.I J nhll~nn R.I n~,'r . Ml ke u l',' r.lh' ~ o n CW rn u~ ll y .

Vin L {,~Jr {' , KQ'l Dl.. in hi s h .I Ol~h .I c k . lit' i~ I' n' ~ t' ll tly (olll p l{'tin~.In a rt tc tc on
th e lI .Ir\ll' y-W.'11s TII S-50 th.lt wi ll .Ip P'".l r in a f u run- b "u.' uf ER.
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Athens Surplus
by C~p All en, WOX C
1045 E. 2n d Ave .
Duran go, CO 81301

My wi l" .md I were craw li n~ d own
A~ion AsnoM I,," in the b um per III
bumper It .lffic. In Athen s, they use .1
si ng l••-lane rn.1Jw .1 Y fnr two tanes u l
tr a ffic .md tw o l.l nt'S of r.1r l.. i ll~ . 1'>0 010"
tim es in futi li ty .

Jus t ,1S t ill' Ira ffi.' Inx-d lip and we
WNt' .lbl., ttl go .1 littl." w v p.ISS.-.! .1Il
(>o tici ng [to mt') !Utlking s to n- fru nl w ith
v... rinu s s u rplus t'I ...:t ru n k-slu lf ..toldced
on tabtcs outside. This would be .J"
inl"lloslin g plao- fo r me It l v is il so I
01,1.1.' .1 nu'nl.lI IlOh' n l w he-re wv were.
not , ',I Sy nlllsid"ring the IMlun' o f ti lt'
.l lph'lhl'l till' si n ',' ! s igns w ere- wnuon
w ith.

The m-xt .by WI' returned Itl ln.>g ,' n ­
,-r,Il ,Ht''' , ti lL" Mu n.ls i ll ol"' i Tt~l"n uf Ath ­
,·ns. Fur hlll.:l-s .Jnd b l•..:].,s .lrt lu nd,lh.·rt·
iS .Jn o p"n di r fle.I m.,lfl-.. I /rt·.11 ~oo.b

m ..ukd a nd com merce abound s .

I was abl.. to find the cl..-ct ronics s tc re
a nd WdS s u rp rbloJ to find the s hel ves
ins id.· brimming w ilh old mili tdry ~'·dr .

prima rily Collins manufactu re. So me
o f tbv j.;e,lf W.1S in sorry cond iti on ­
di rt y.h"n~t"t1 u p, scrutch ed, knobs m iss­
in g, etc., bUI fo r Ih..• mus l p.lfl it .111
loo ked rt' stllr.lbl.·. I ds k.oJ th .· price o na
nicelo...kin~ R-J 40 .md w as told il cou ld
No min.. Io r I..-ss tha n $20 US .

The only at tenda n t in Ih.· s to re W.lS
,1f);uil1); w ith .1~"" r box o n th e floor in
the mi lld[e o f flu- room and it W,lSobv l­
' IU S from ttll' su rrnu nd ing paraphe rna ­
li.l Ih.ll so me so rl o f mech.mi cat fl·p.li r
W.lS l ilt' main .ld ivity of Ihe p lace now.
A litth- nm' -o· rs;.llion (.md s i~n 1.ln);llol~l·)

re·'·.·.lltotl th.l 1ttu- r ,IJ ios .l ft' relics Hf Ih l'
p.lsl U.s. m il it ,lfy pfl"St·IH-., in C fl'l'U' .

N ow ,I re-al h' sillf th.' devotion o f the
ER fl' ,ldt' r w o u ld h.' to .lTr.l nj.;t' s h ip ­
m e nt of Ih" sl' r i~s 10 l ilt' U _S _
1~ ),l I ,ln.. h ... rs I.l l-., lin ,I j.;,·n u il1" ITW,lIl ­

in~ w tu-n Ih.' b . ....1method o fsh ipp i n~ is
nlllsitl.·r.oJ . Yo u ' -M\ t.Jl-.· y" ur unw, I
J Ull' l thin\.. th. ,y a re .myw hl·ft· ~lIing

f.1St. l K

O ne "ta ck o f b Ooll.lnchors in the Ath ens su rp lus s to re .

"
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The ri~ Ih ol l s ta rted the t r.ll\ s cl.'i ver re volution v th(' Cu l li ns KWM - I, inlrndu n'd
in 1957.

St'l' lIl1'd n lln pll'll', ,lIu l nl~llll'lir,dl y il
wa s cxcolk-n t. ]) it! it wor k whe-n ta kr-n
out of s,' rv il"l'?

" It lTlil y ha ve h.id ,1 few prob lem s." I
was to ld . Oh w el] , fo rewa rned is fore­
'H I111'd .

Once I gOI It1l' rig h onu-, l lu rlw d my
attontmn firs t 10 lIlt' AC powl'r su p p ly.
The olcc trolync (-,lp.ldIOrS IOII"ed in
dubiou s sh ')I>\', ;] win-wound hl l', 'd,'r
resi stor h old OfWIWd up, ttw po we r cord
was ra tty, .md tl1l' inten-onm-rf ng ('"h i"
w a s wrong, b ut t h e- t ran st or m crs
("hl',~ kt'd out fin " and ,'vl' ry lhing l'l sI'
seemed in tac t. Fortunatel y. I hMI It1l'
mating twenty-five p in t"l llHwd o r to r
the r"bll' . I urden-d SOllle rq, l,ll"l'lIl"rlt
pM Is from a mail-order su p p lit-r a nd in
till' 1Il,',ll1liJlH' IWg,lll - tud yi ng IIH' K\NM ­
1 circu it description .

By JIllld r-rn ~ I,lnd ,Ird s, IIIl' ' "I >I IVI' rs i1)[\
scheme of the KW M- I is s t r.ug ht for­
ward In t ransmit. .1 ·1 5S U I I duubh.
sideban d s ig n,d is p,lss,'d th rn u gh ,) 3. 1
Id l.t. nwch.lII ic<l1 filter , the S.lIlI,' filter
use d in the C olli ns 7SA-4 receiver. TIlt'
resull ing lower s id eh.lnd "ig n,11is m h,'d
with the output fro m th" lll' rnll' .Ih ilily
tuned osciflator (I'TO), whit' ll nuw-,
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M i ll. s ig n" l. Thi s s ig lMI is mixed wit h
11ll' output tr om <l crys ta l oSl' i ll,l tor to
tho des ired fn ',!Il" IK y in till' 14-:m Mllz
r,lIlg l' . "!""llnys t"ls,HI' n-q uln-d lon>V I'r
,IllY I 1\1 1I I frl'q lll' lH'y r,1I1g" , ,1I1,{ th" s, '
.Irt' l'llll t,lirwtl ill ti ll' plug-ill " 13C- lrrys­
I,ll u n it. " Ik c'Hls, ' di lft'r t'n, "(' m ixing is
u :o>l'd ,l lll' n ':O> ll lling :o> ig ll.l l is in vertr-d 10
Upp..r s id l'b,' I1\I. A 1',1 ir of h 14/1 1,'1rodos
<llll p lify lhi :o> s ig n,tl 10 100 w .ut-, PEl'
oUl put.

In reed V,', lilt' inverse "onv l'r:o>ioll is
u sod. with sr-tcc fivity provi ded by th e
S,1I11l' mechanira l Iiltr-r. A IW" u li,Hi ty ot
this co n vers ion ~d1t' n lt' b Ih,l t s t ro ng
ni ghltinl\' s ig ll,l ls 11Il 1111' .~ I' V I' ll l y- f i v l'

me-te-r phoru- band r.m bre.rk Ihrough
Ih. ' s l', 'o nd rF, h-ad ing IIIw hat ,lp pl',!r In
be e xt r.rord i n,lr y Ion nu-ter band <,o nd i ­
lio lls!

C W opl'r,llio n on ,1 K\V1\1 · 1, if no t
1' ,< .Id ly ,Ill ,Jfl, ' rl llllughl , Wol S d l'f ini ll' ly
,1 SI'l"t1l1tl .Hy cons id e ra t io ll. A CW sig ­
11.11 is g l' llt' r,i ll' tl by in j,'cting ,I 2111llJ HI.
a udio shk trHlt' into th e microphone
I'r" ,I111 p lii i,' r, wi th the vox drn l itry
t'tll1tr tl lli ng Ih, ' rl'cl'ive / t rausm it sw itch­
ing . TIll' n' :o> u lt in)!; s ign,11is ,1 C W ca rrior

.-.ml i n u ,·d n t' ~ l pd K'-
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Under tbe Ii.t of th e KWM-L The F:dJ1F:. l u m · t! .. Iu /o; rack is vi s ib le to tbe 1e 1t of th e
10K-1 I'T O .

O n th.· Ulllh ·f !'o id ., of the r.Hliu w ere
mJ.ny bl.l(l p.lpN-typl· cJ p.lCih ' rs. sev­
I'r,,1 of w hich had 1.·nF: lh wi....• H .ld.s
an d w h itt' el ..."t ru lyll' uo zi nF: out tlwiT
seal s. To beon th., Sol f., s id ." IJ.,.:iJ.,J '0

rt·pl.l("l· ,l ll u l thl'St'l' ol p,lc ito rs with mod ­
ern m d .l l -nl..l h ..1 PO I)'l'S IN typo·s . As.I
prec a ut ion, I .1."Cid l-d to !t'pl.H"t· .111 of
the electrol y nc C.l p.ICilors .IS well.

Rt·p l.K in); th e ca pacito rs turned tlut
10 be vl' ry t illw -cn ns u m inF:. s inn ' I
wan ted the ftT l.ln·nw n !s to r1ll'd tl n­
s ame hil-;h w ir inF:s l,lIl li .1Tds ,IS th .' l' riJ.: i­
nals. AftN .1 bit of l' Jqwrin1l'llt,l lioll , I
fou nd th.rt th... l... s t Il' rhni'lllt · wu s firs t
to d ip o u t t ln - dctoctt vc part . It'.l \' iny;
beh ind .11>0 ul J I X"of l",ld It-nJ.:t h . The-n,
I removed ,1S m uc h so ld e r ,1S po..s ih lt'
from the connectio n, u si nj.; ,I vacuum
d eso ld,· r ing ,li t1. Wh ilt' th t' s ..ld t' r
cooled , I wi~lt,t1 till' w tre s tub In l.t't.'p
it mobile, .md then, wi th th,' judu-ious

2J

tl St-' o f tw ...'I.' rs and win' cutters, re­
OlU\,,'t.1 dll traces o f the u rigin.ll lt·.His .

\Vht'n in stdlli ng Ih.· IW W pdrts,l too l.
care to wr.lp .Jnd c rim p tilt' 1" .1ols .lrl1und
the h'rmindls befure n'-snld"rin K the
co n nect ion s. I u~'d t>I .1<.l. WUVt'n sp.\­
Kh.,tl i un ba re co m ponen t It·,uis. w hich
dosdy matched th., uriKin,ll.

Findlly• •Ihtm l two Wt" ' l.s l.m-r, my
joh w.ls d llilc , .md .lfh' r It'slinKth . ' t u bes

.u-d duuhl .·-.-ht-cl.ing to 1ll,Ike s li re I
h.Hln 'l Id t ,my w in' fr.lg nwnts ins id .·,
the Su nd .ly Ilmrn iny; ' ·, II1W w hen I was
re ,ld y III <I p p ly p n wl ' r 10 uu- r iy;.

I con nec ted ,I Bird W,111 111t'l.'r and
dummy loa d 10 t he output connector.
p luy;gt'd in ,I mi a ophtll1l' . s lw ,I I...' r. an d
key• and connected lIlt' (,'1b l.· from tilt'
po wer su p p ly. I p luj.;y;,'t.1till' ri l-: in to m y
h,' IKh tsol auonsu p pt y, tu rned th.· Em is­
s io n s wi tch h i the s...." pus it io n, ramped
th e line vultdY;" up to l i S vu lts ( lht'
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lo r a half inch -- an easy fix, bu t it took
1lIL' another l'vening 10 fig u re it o ut.

At last my jnh was dune. Tbr- 6 146s
m ea su red fu ll o u tpu t into a d ummy
IIMd , a nd th e receiver wo rked lik" ,1
champ. I could easi ly hear .1 0.1u V ca r­
rier fro m a s ig n.il generato r. The tr ans­
m t t - r vcctv c s w i tc h ing w or ked
smoo thly, and all the meter fl·.ld ings
were norr naL Bt's t of all , ,I 24 hou r ha ke ­
in tol d me [ had a rc lta blc rad io . It W,l S

t irne to lug ttw transceive r fro m the
workbench to my opt'ra l ing d esk and
hoo k it u p 10 .1 rea l anten na .

'lhere is g re.u sa t isfaction tha t com es
from restoring a vin t.lge p iece o f ha m
gt'.u . Wh u a m(ln~ us w ou ld not derive
plea sure from turning a li feless box o f
parts into a w o rking sy m bo l of our
hobby's Iwrilage? By co ntribu ting In the
preserva t ion of ama teur radio's h ist ory,
WI;' p.ly tr ibute to tho se ra d io pioneers
w hose ha rd w ork a nd insp ira tion made
po ssi b le the co m m u n ica t ions ac hieve­
ml'n ls u mh'rlying so m uch o f mode rn
li fe . Amatc u r Rad io is a unique in terne-

c"n l in ul-d n e xl P""8("25

Und er the ch ass!s view , The ri ght a t th e ri~ht con ta in s th e parts that w ere
replaced.

tho ug h the p ro bl em W .1S obviou s ly .1

b,HI pMI in t ill' p hase-sh ift network,
there wa s no way 10 k it which parf ,
except by trial-a nd -er ror s uhs ti tu tio n .
Unfort una tely , the dozen o r so rl's is lors
and capacitors w ere crammed in to <1

liny sp,1('e under a s w itch in till' front
co rner of th e Ch'lss is . I cn uld b.ul'l y SI't '

the parts , much less replace them. Even ­
tually , after ,1 COUp ll' o f failed su bs t itu­
tio n e ffor ts, I u n-w ired and rem ov ed
the obstructing sw itch, s tri p ped the tom­
osci lla to r tu be socket of .iflcomponen ts ,
and with th e help of a m 'l gni fy in g g lass,
tweeze rs and micro-t ip sold e riug pt'n ­
cil, rewi red the ci rc ui t from scratch u s­
ing new com po ne n ts.

II loo k me tw o evenings a nd a hand ­
ful of aspirin 10 fini sh thi s job , but m y
efforts were re wa rded with ,1 healthy
2000 Hz sidetone . Un fort uua rely . it W ,l S

too healt hy! The tone oscflla tor in the
KWM-l ru ns a ll the t ime, a nd I w a s
gett ing ble l'd through in to the receiver
aud io . I Itnally eltrninat ed ttll' problem
by movi ng th e ground lead of ,1 ca paci -



KW M-1Inp, KWM -2 bottom .

fiona l Ir,lh' rn il y . HUI ,nlr hobby s l' ,11ls
no t o nl y IIH' gl"b ,' but IIll' yt '.l r-, ,IS Wl'1l.
By Pf~'s"fv in ~; the d ,lss ic f,ltl io s from
~',lrlil'f t inll' s we s t r. ' ng l h" 11 ,lIld pTol, 'rl
,lnl.l n-u r f,lll ill'S p ro u d I f,u li t ion s for Iu ­
tu rc g"l1l' r,IIions .

It W,IS Su n d 'IY .utcmoou ,11 20110 Z . I
tuned t lu- KW M - I 10 1·1,2111 k l I I 'Ill d
10.1.1".1 th.. fiual .nnplifier. I s ,11h.u-k til
lisl l'lI In 111l' r!l,l lh'r trom Hu- Colli ns
Collector A SS' Ki.l li"n m-t . T Ilt' s lIlg l" .
s i.h 'b,\I1 .! Sig n 'l ls (",1I1W Ih rou gh n isp lv
and cl.,.l r ly . I turned ttu- mu' g-un 10
nim- o'ckuk an d wh i..thd imo the
Co ll ins SM - I nucrup'hcuu-. TIlt' n 'l ,l ys
cl ich 'd a nd the Al.C v " I I,lg., Idd," d u p

In mid -scale Oil the ru eter. I w.ntod m y
turn and checked in to till' ru-t

"I' m using <1 K W M - l Ir,l1l Sn'I \'\'f ," I
told Hll' m.t n m ln.1 o per.uo r .

"Just go l it on Ih l' .ur a nd w on der how

26

it s"" 11ds ~" It " ,Turn'.! to mcrh.itl W,l S

s till ,1 yo u ngst.. r w ln-u th is r ig h,ltl l.ls l
hn'.ld,·,ls I .1v' lin' int o th~' !'I her. N ow, ,I
If 'lllWd p h ot o g r,l p h of m y wih- ,111 .1
g r" w ll "hildf, 'n ~; f ,H" 'S tlu - w.rll uf m y
h.unvh.n k.

[ n /1II1t', I 'J,'iH, QST n ' v it'w t'd t h e I1l'W
Coll in s Ir ,llls t".' iv,'r.

"It is 111t' wnn-r's opinion," tln- rc­
view er S,li .!, "11MI t11t' 1\WM - I rn.i v well
ru.u k tlu- ,'nd " I ruu- ,'r,1 ,1I1 el ttu- b" gin.
nin g "I ,lllolllt' f . T hi s un it is murv Ih,1I1
.murhc-r p i""" 01 h,lI 11 g l'.Ir; it could b, ' ,I
W,IV "I lit" in ,1I11,Ill'ur rndio"

"Yo u r "W~1 -1 s" u m ]s just I i !.. .. it's
s lIl' l" "';" .! to, ..tlll' m-t ulIl t rnl o p,'r,Hor
s,l id I Iis sign'l l W,l S p l ' .l k ing 20 .t 1\ over
S'I . "Yo u c-an .1 Iw ,l yS 11,11 tha I g rt' ,ll
Coflins a udlo", Ill' s,l id . Lj{



Com pa rison of th e KWM -l and KWM -2 Transceive r:
Tho KWM-2 sho wed nMny la yo uta nd ctrcuit rl'fin,' nll'n!s ove-r till' K\VM-l . ,l S one

would ,·Jl j"'l -ct fo r .1 s.'funJ ~" r1l' rd tiun d....i~n . I"><-'sp il,' ils ,· "'p .lI11h ,d fn '''lut'n, y
coverageof M -W meters. till' tube-count in lilt' K\VM-2 WdS noJun ..1from KW M -I 's
24 10 un ly 17 . This s im p lifi' d l i,m WdS m.ld ., 1'•.I'Os il>I,' by the s u hsl il u l illll of n m 11" " '"
tube types, l' .g .. •1 IlAZH insh',ld o f a 12,\\7 fo r the microphone r n· .lm r lifi.·r ( Ihn't.·
6A:t..Hs a r•• lI...-d i ~ t he KW~I -2 ) . Ill' .lllHN S tor Ih .· 12t\ U7 prtlthld de-tector.

tk OS I' ll, ' their g" rll' r,d ly s illul.u hl ,It' l- .J i ,l ~r .Hns. Ih ..re .In · I · ... " ·n s l\'! · ci rcui t d ith-r ­
enccs b..·lw" ,·n l ilt' t w o r ,1.1ins . In f.K I. ,I s l.I~.· - br -S I _I~'· f omp.lr i"t ll1 shows ,1111I.....111.1
common f,·,Jlurt·s .11 lilt' compom-nt 1"\'.·1. FV"II t ried a nd Ifut· c-i n-uits , s llf h .IS lilt'
micrtlph' Hll' p n ·.l III I' lifi,·r . Vl lX f.· I,lY,I ri ver. ,lu,li ' l p n ·.1 mp l i fu-r ,111.1 I,uu- ~" n"r ,l lt l r

,In' comph-u-l y dilf,·n'n t .
til- ., Ih. · KWM-I . Ih. , KW M-2 used ,I !"I i r 11 11> 14(,s in till' final ,1Illp lifil'T. I Io w over,

thl"' '' p''nsi vl' t.ll1l- t"irruil roller Ind uc to rs .Ill.! rums counter .l i,11s III till' KWM - I
W.·T!' Tt·p l.K" t1 wuh I.·ss co - t ty variabh ,·,l p. lt"ilu rs. TIll' hel h t1 rivl' r W.IS TIltJ \'t·t!

ins id .· 1111" s hid d .·l! ,Illl l'li ft"r comp.rrtmcn t, .111.1 Ih. · l.-sh .111I'.I I'A n llllp.1Tl nwlll o f
IIIl' KWM ·1 WdS n ·p l.K .·d h y .1s im p "'r n·..-t .lll~ u l.lr nllll p. l r i nu-n t . Tilt' com pact t fl lll i
pam-l h,.·;rd of Ihl' KWM -I. w hich f Olll h illl..1 .111 ,..t};.' -"i,·w pa m-l meter wi th a n
offSt·t hm in}; di.il , W.Is n ·r [.ln..1 by .1 H In\',·lIli. lIMI pdlwl meter .md ...·r.lf.l ll· d i.11
ol·"",·mbly . The nu-ch.mic.il filtl'r in Ih ,' KW M·2 WdS narrow...t Irom 3. 1 1I 1;r Itl 2 . 1
kll ;r baudwidth, wh idl Sh.ITI",·m ..t u r lilt' St·I,,,' Ii,, ily ,II Stllll,' '·\1"'·11...• of .lud iu
fiJ di ly .

011 h.ll. lIln " l ilt" KWM -2 \V .IS.I more- nl.l ltlf. · t1....ign th.11I li lt' KWt\ l -1. II W.IS
sim p ler, d lt'.lp,·r I.. bu ihl, .·.Is i,·r Itl ...·f\· in ·• •111,1 had mllTt· 1. ·.Jl u f..... \Vit h l is

.Jlk nl io ll In slyl i n~••rrvd I.·ss rug~t·.ll·uns l rlld i "l1 , Ih.· KWM ·2 W.IS .l lso ,' I,·"dy
d,·s ig l1,·t1 f.. r the fnn SllrlWr ma rket. In lll i,·.l lIy. huwcv er , C'l liins s. ll.! tens (I f thou­
sand... 01 the-m to rnilil .u y .1Il.! ~ov "rnnH"n l custo m. ' rs .

"
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O ne o f a k ind. T h e o n ly p ro tn ry pe of.l recei ve r tha t ne ve r w ent inlo prod uct ton
-fhe Ce n tre ! Eh· d ro n in. I ll ll - I{ . "',,,t,, '> ,'1 tI,,· authnr.

Van Slyd.;. ex p lained (ha l in 1"I,'jR he
was an eled r ir al l'n g ilw e r a nd head 0 1
the Specia l Prod uc ts Div is io n a t Zeru th
when Ihl' C hic'l);1l <"o m p.my bo ughl ,I
sma ll ham radio manufacturer c.illcd
Cen tral ElI·I·l ron ics . Main ly known for
its consu me r red los a nd teh-vision SI'ls,
Zenith .l lso produred ,I li rw of Iw a ring
aids and was milnuf,ldurill /-; m ilila ry
ni~hl vision l'y u ip men l and p ro xim ity
fUM'S for .Hlilll'ry s hpJls. C <' l1 lr.l l w.ls
the co mpany's fi rsl fo r ,ly inln Ilw ,1nM­
teu r rad io market.

Central's prt-vnh-nt, Wt'sll 'y Sch um,
W9DYV, had pioneered the USl' o f ,1 then
new mode of r,HHolt' I''Pholly known in
its ea rly d ay s as Sing le Sideband Su p­
p ress l...l Ca rr il' r, o r SSSC, 1,1(I' r shorll' rwd
10SSB, fur si ng lt>--s idd 1,I11d. In J95 1, Cen­
Ira l began rn,lf kl'li ng a small p h.l s ing­
ty pe s ing le s id l'band l'xci ll' r known ,IS

Ill<' lOA. I' r in 'd ,l ( I.,ss than $ 11J(), the lOA
m<1de sing le sid d Mnd ,I t fo rdahlc to m ,llly
ha ms . And ilKidl'n l,l lly, Ih is h.l ppl'n,'d
sl'v.' r.l l yl' iHS lx-fon- Collins l~"d io Co.
broug htout tlu-rr high-po wl'f, v.'r y hi gh­
prin...l KWs..1. lIy 1957, CI'n lr,11 had
added .1 top-of-t he-line and tec hnically
.ut v.in ccd tr.in stuitter, Ihe IlIIl-V, 10 ils
lim- of h.rrn p roducts . C.' nl r,ll was h lJ.sily
fillin g \lrd"rs w hen ('I'n l r ,11 Inundcr
Sd llllll Sl,Ill h is n ,rnp.l ny hl l J.'lIilh.Sd lllll1
s l,lyl'd on .IS lu-ad of Ze-nith. .1I1d Ce nt ra l
.' lIgi rWt·r JUSI'ph Il<ildw lo r, W4E< ;K, w ho
holds the pa ten ts on the 101I-V broad ­
b.unl co ils , a lso s t.lyl'd with the fi rm .
Sch um and Hatchclor holdid eas fora rom­
panion receiver III the lilli-V, a nd Van
Slyd;, W'JEMIl , their new hoss, ass ig Tlt'd
tw o elecrnca l l'ngi lll'l' rs 10 develop IIw
Centra l EI"dmnics itll',ls into ,I market ­
.ihlere..r-iver.

co nt inued n('d pa g"



The Ce nl r..1 U t"c1wn iu IOO-R fro m p rl' .. iu u ~ PolK"

Matched p ai r. Cc n tea l Hectrou lcs lUtl-R recei ve r (r ight) and HIII-V Irallsmilh'r.

"I h,ld t wo to p -no tch l' ll-'c1r it·.l l l' n ,.;i­
nt't' rs ,m d .1o lu p lr-o f h-chn id .m s work­
in~ w ilh the nu-cha n u-al moch-l s ho p,
and Iht'y wo rked M'\'t' r,lI )'t' ,u.. O il th i-.
thing ." Solid V.1llSlyr k. "Wt'sp,· nl " ' ju.Jr­
ter nf .1 m ill ion .1,,1l-lrs when yo u Ihin k
of atlthe o'm p.lIl y overhead ."

[:>"'S i~n l'oo.·,.;.HI in 195X. F.n,.;int'l 'r Jim
CI.l rk·s n••It'S ind iC.lh· l llt' rrt.!t,I )·'I\· wu-,
in U ,,",-, in 1'Ifo() .uld fullow·up h..,h, wvrv
conducted l·.lr ly in 1401.

Ia ..k.·t! V.m Slyt'k, Wh,l t w vr v Zr-nil h 's
";'MIs w ith l ilt' WH·R?

"Uu ild Hll' t>l'St n-cctvcr e-ver built ,
w ith an l' m p h" s is on s i n~ l l' Silh· b,Hl.l :
he rl·pl i.·d .

( ) n 'r l ilt' I'hOIW , V,1ll S lyr k In ld nn­

..Ollll · po h·nli .11 b uy t-r... from N I'\\" U r­
1" ,l IlS we-re d UI' to v isi t h im and s,' , ' tlu­
rccei vvr tilt' 11\" .1 d .IY. Il l' ex r"cII'd t lu-ru
to 01.11.1' .111 uf ft-r til b uy it. \V .1S I inte-r­
es tcd ? l1..w much d id r th in k it W .l "

wo rth, ~ in'l\ tha t d "\"t'Jor nn'nl .'0,,1
$251l,OOO ? I .Illsw. ' fl,d th.l t [ wou ld h.·
in tere..ted in nl.l kin,.;.l SO Ill .·W h .l l lo wl'r
offer. 1'1.·.ISt·",1ll nu-bef••rt· y.,t! " ,,11it h.
.lnyt-ud y t·b .' , I p lt-.ld ,·d .

30

O ver the ne xt 311· ..onu- h. 'u rs I 111Ilu J.; h l
ohout l ilt' IIIIl-R nften . I .I 11..1t'.1 off Illy
n-... -n t lv- fo und IIIII· V .lm l l"',.;.11I nu-n ­
1,llIy pr"l'.H i ll~ •• 1'1.1.·.· to r It .Hld 11ll'
Illt l-R in m y s m ,11I ha... ·lll.· n l h .lI11 ..h,lfk .
11111 I doubt. ...1 1 would ,.;d l h . · rt· ... -rvr-r,
~ i \· .· 11 that l was lip .1);.l in ..I ... . rllt· lw,w )'
h il h'rs tr,n·din,.;,lllllll' w,ly frum l.oui­
-,i,l n.t In ..h ....·k Ilw.. r.rdio Hut.

TIll' nr-:d ..n 'n inJ.;. V.1ll ~Iy( I. .·.111. ...1
.1";,1in . I l is now Orl.' .HI.. VI" l l n r s h.ld
1....1..·.1 .1Il.! .ulm ir.·.I . bll t t lwy h.rd n,, 1
t>ou~h l l ilt' 100·R . D id I w ,1Il1I.. I....L .11
il ? I d 's ....l.. d Ol"" ,I 1"',1f ...

N .· , t .1.1)' 1W.1St.n t lll ' n ••ltl ,l lt. nh wrt h
m y new ti i,.;it,l I C,lllu'r.1 I n till' ",I ...-nwn t
of V .Hl S lyr k\ horru- i ll ..uburh, lll ( 'h i­
I',lhll, I ...t w ,Ill ,11l. ,l/ lIlf; thi ng. Olll' [
h,lf,lly d.m-d h.·l il'\'! · 1 wo u ld , '\ '. ' r lu­
IUl ky ('l)llllg h to v it-w : {l ll h is .1 ,'..1. s.il.1
lIHl-V (h. ·,·.llt ,·d it.l :.' llO-V, h ut it tu rn s
Ill' d id n ' t fl' ,lli/t' th.rt i t'.. .1211 11 · V p roto­
typt') .Hld n." t 10 i i , th ,' f,l t> I. ·t! 101)·1{.
At"p th.. unique HilI · I{ n ·.'t'i\'!'r ..,It .1
C t·ll l r.lI F. lt-'('t roni..s lou d "'p. ·.lk t·r• •lb n
HIll' o f.1 kind , Ih, ' p ro.l ul"l ot Zpn ilh 's
rm-ch.mic al m.It.!t·11I1"; ..hop.
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Rear vi ew of the lOO-R .

• •
wind ing . TIll' ce n ter of t ill' b i f 1M wind ­
ing is g ro u nd l'd for AC. SilH'l' t ill' out­
pu t s ig na ls from the two cathode fol ­
low er SI.lgt'S a n ' in ph'l M' wi th uru- an­
othe r, the voltage dl'vl 'lo pt'd across th t'
ou tp u t roi l is tIll' vector sum o f t ill'
am plitu d e and pIMS" in the bifila r wi nd ­
ings. Th e M'l'o nd 12AT7 co ntro l g rid
has ACe Ill',tr ly ,It thesnrm- p ll h>n l i,l l.1 S

the RF .\lll p li fil'r. Th is r onun ou vo lt,l); t'
is COIII'II'd til the secon d dilld ., of th.,
nB]Il. The anode o f this di od., hill' an
ad jus t,jb l., nCI-i ,lliVt' p oll'n l l,)1 (1.11;ll' I,'d
bifila r b.rl.mcc}, so till' fir st 12,\T7 con ­
ITOI g r id AGe vo ll,I);l' d oes n't eh,m gt'
un til tbc fixed I1cg ,ll i"l' volt,l g.' .rt t ill'
diode is overc'curu- duri ng s trong s ign ,l l
reception . Wht'n it d m's , lI lt' S i~ lhl l l t , \"t' 1

rnu p tcd into tlu- first mixcr fall s expo ­
nentially, he n...' ACe t·nrnpn'ss . T rue
gen ius!

"It p roh,lhl y w o uld Ill.' I tJu~h ttl uver­
IOJ d, even with .1 g,lin ,ln t, 'nn ,l o n 40
me ters ,l t ni~ht . "

"Ther e is no AC e o n tht' I I' ,1mrl ili ,'rs
o r the rnrcers .~ ii 's all in th e t rout <' l1d
All the m ixt' rs ,lIld iro n t end tulll.'s a re
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low noise and that's wh y it has s uch
h igh sen sitiv ity.

"The 50 kiloher tz seco nd IF is where
tIlt' main s t,lt'd iv ily is est .rb fis hed , bUI

the bifilar co m p n'sso r is th e hea rt of
th is rccciv ur ," sa id O sterwald .

"I'he bi fila r co m p re sso r ~. tha t was
JOt' !I,Hellt.' lo T's bab y." n-c.r tlcd Wt' S
Sch u m . Like [oe Hatchelor, tIlt' co-de­
Sig llt' Tof the 100-V, Sc h u m is ~T ,l l i f it'd

to S, '.' hi s ("(.,,,,tions n '('t' iv ing respec t
from mod e rn t' ll~ ill " l'T S who n't-ogn iz t'
illll tlV,lti Vt' circuit ry .

Sch um ag Tl' t'S th.i t the 100·H 's front
e nd is "crunch p roo f."

"You ( tl\ l ld s ti ll rr-um-h it , but it would
1,lkt' ,I whule of ,I s ig l1<l 1 10 do that .'
Sch um s,lid.

I non- tha t wlu-n I t ru-d to t ransceive
us ing th c IO()·R V1'0 10 stave Ihe- tun- V,
I W,lS told my t runxmit fr equenc y W,lS
o ff.

"lt nced s a tune-up," Schu m ad vised
rne fro m h is 11011IL' in Ten nessee. "II Ill il y

be Ih ,11 ,1 ny st,Il ha s d r ift ed tiff fr",·
'l ll"IKy .

~I y tm.a s.rt for :'\f> }'eMs without
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Und ercha ssis vi t'w IIf th t" 1IIO-IC

m,lny tobethe p inn.n-h- of I 'J SO' ~ nxetvor
des ign. I ll' ll lft'rt'd ttl run compa rison
h'sl ~ 1lt' lw t't'n my 100- 1{ and his 751\-4.

The e-nd of Centra l Electronics ca nu­
swiftly in 1.l tt' 1<J 6 1, ,lll d wi th the
co mpa ny's d t'rn i s ~' ti ll' 100 · 1{ W,IS
scrapped . In fact. my I O()- 1{ canu- dos.,
to ma king a nll ~' -w '] y tr ip to thr- dump.

"Bi l l Va ll Slyt'k is to h t, t'omp linwllh't!
- it wou ld ha vt ' gl )lll'IO tfu- d umpvn-rs ,"
sa id Schum.

Zen i th h,ld p lanned II I 111 ,1ke s!x of the
proto typt' 111 00h, ls I", fo n' xw ingi ng in to
IOU-R prod uction . "W l' T,Ul s tuff for s ix,
but ,1 1 th o' poin t whe-n Z eni t h d l'cidt'd
they wan ted out of Hn- ham r,llli o bu si ­
ness, whatev er p .lrts fo r lilt' nther five
wont tothe du rnps h-r , Sll yo u go t aone
and only ." s ,l id Sch um.

"TIll' oru- , 'x is tl' d .rt s h u td own tim" ,
and then the y wvrv in then- with s hov­
els an d ba rn-I s ." Sch u m s,l id .
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Why di d Zt'n ith du mp Cl'rll r,l l?
"I th ink t lll' y , 'x !wr inw n lt'd wit h t ill'

r n.r r ke-t ,1I1 d Iound il W.IS 1101 dl' l' p
t'rlllllgh fo r thorn ." s ;lid Sch um. "I W;lS
told h y ti lt' hig whce-la t thr-tirneth.it it
W,lS sim p ll' eronom ics . w he n youro al­
rc.rd y d 'lin g $ 271J mi IIinn , I yl',l r and if it
ta kes J() percent of YOUT time In do
.uurthr- r tw o or th ree m il lion dollars. it
doesn't ju st ify . T ht,y w ere n sed to h'IV­
ing ol ma rket t ha t wa s just esst' n li a lly
bnlln m h 'ss . T tu-y ha d m ill io ns of ens­
torm-rs , wlu-rc WI' had o nly thou sand s
of CUStor l1l· TS."

Then too, Z l'n il h W,lS worried abou t
Cent ral's l.uos t produ ct, till' IOO- R.
Wou ld it sd l, .1I1d w o u ld it sel t wl'lI ? II
wa s prin'd ill $8~5, and ,1 1 the sa me
t ime, Co llins had it s S- l im ' rureiver
p r in '" un d er $500, sa id Sch u m .

The end of Cen t ra! was ju st the (It'~ i n ­

n i n ~ of s l,ls h a nd h urn ,II Z" lli th, w here

, n n l ; n u ..d n e xl Pol!;"



The Ce ntra l i \l..c ttonics IOO-R h um pn' vio us p.lge

Hill Va n S ly ek w il h th e Cen t ra l 100-IC

soo n tht' m ilil ary contrac ts for nigh t
vis ion sn ' fws am i th e proximitv fust,
bus iness and l'VL'1l th r- l <ln ~ -L's t ,l b l i shL'd

Zenit h Iwari n g ,l id h u s in e ss w erc
sh ipped ttl 111l' I,Hl ,U ill, ,Kctlu li ng to
Y,1Il Slyck ,Illd Schum.

But wh y di d Ct'n t r,il s" t! out to Z,,­
n ith?

By I'J5R, rl'r ,l lIs Sd UJlIl, "W,- d idn 't
have the workim; t".l p it.l l to prod url'
over ,1 million d otl ,l rs of h,H ld og in or­
dl' rs fo r tIll' lOll-V. We ha d ru n our­
selves out o f I1\O lll' Y' I W,1S presnh-nt
an d one of tw o s to<·kho ld , 'rs . The bu y­
vr s d id not p ,ly r ush . I'd had loi s of
pn'ssu TL' from dl',II"r s t hrml~htlll t the
co untry tll go ,1I1l'.1d and sel l lIll' linL'
th ro ug h thvir dl' ,lIl'rships . T il... f irs t
t h i n~ Ih,11 h.lppt' lll'd to me, ins ll' ,Hl of
g t'l t it11'; nll llw y in h ,tIl d w hcn yo u
opened till' l' l\v l' lo j' l' , yo u I';o t .J p u r­
ch.ise order -- th e ,h-,l !l-rs had lil y wor k­
in).'; c,l pi t,}I! Tha t W.1S ,I m is t.lkt', ,111.1 I
frt'" ly adm it it. If I woul d have s l.l y,-d
on ,I diroct s ,l l,' b.l s h-, WL' woul d nol
have had 10 sell till' nlm p,1I1 y.

Schu m n'llI" s h.ld .. to thv \IlO- I{ , nnw

s itt ing in m y s h.n-k. "I'm in n-n-s tod in
what llll' IOO· J{ d o L's , .1I1 d w o u ld love to
go ,IIW,ld and put it o n l Ilt' .l ir fo r il bi t
just for IhL' s,l k l' of ,1so rl of Iulf'iltrm-nt,"
s.lid Sc h u m .. "Tln-n- l W,IS t"T" .ll ing Ih is
s lu tf .lllt! they pulled the ru ~ n u t fro m
under nit' . I didn't go on th o lo w band s
(or 20 y",l rs . I W,lS so d isa p po inh 'd Ih.11
I jus t W,I Son till' loca l repea ter dl.l n lw ls
w ith Irn-nd s. I d id n 't wan t to 1.ll k 10
.lr1 yboLiy .lbo u t it .

"1,1111 p n 'I' ,l ring m y St' n Hld h.\ 111 shack
w ith il 21lO-V, an d J W,lS look ing for­
wa rd to bu yi ng tlMt rl'l"l'iv l'r · · 1wan ted
til g t't ttu- 100- 1{a nd 2IHl-V 011 the atr ,1 1
h" ,ldqll.Hil'rs,' · s.li d Sc hu m.

W,li t a nunun- ·· d id I ln-ar him r ig h t?
Y.,s, Wt'S Schum in Chir,l~" th l' d ,ly

bdm l' I go l tln.n-, b idd ing o n the JOO-R.
H(

Ed ttu r: In a futu n- isSIl" I{,ly O slt ' rw ,l ld ,
N0 1>f\.1S, will p ro vid ea mort' techn ica l
look at the I~ - 100.
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