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John Leary, W9WHM, SK September 20, 1999

by Jot'! T hu rte fl, K8 1' S V
11803 J'risdll a Lane
Plyntou lh , MI48170
thu rlt"l lj h @;wl.co m

A 1988 photo o f John Lea ry, WqWItM .

when tim ., co mes in p dr l with ,I T.' ·
diu, sorru- hams h.ivca hard liml·ll·tlin~

go. Nu l Inng .' gu, I u npacked .1 Cullins
transceiver a nd foun d a nol,' und" f 11h'
lid . Th.' St'l l.·f a lread y hold w.l:wd on in
seve ra l ,-'- liMits about how ,l l1.lo'h .,d Ill'
w as to ti ll' rig, MJ I w ,lsn' , s u rp r iSt'd 10
fin d .l small shl,.'1of p,lp,-r witha haud 
w rtncn fa n-well m ,'s s ilg t ' .1d d n 'SSt,d to
his beloved KWM -2A. "So rry W I' h,1\'I'
10 pari, o ld f riend. M,lyb l' Wt, ' 11 Ill" o"
ag<lin in tlu- ru-xt lift'."

Ma n, I thought. an d Ill' d idn 't PVt' n

BUILD Ilu- r,lI!io!
I p utt lu- no h' down and thought of .1

m uch IIIo n ' 10 llch in ); rMl il' p ,Hlill );
which I w ,ll dwd SI·" l' r.l l )' l·.lTS .1);0 in
th e bcd room -t unu-d -ha ms ha ck o f ,1
small ho u"'I' in Fo r tville, Ind i.m .l. I'd ,

d riven t1W H' , m 'Ml y Itl In
d i..m .lpo lis, fw m my pl ace
n(OM lkt w it.1 W .I S p l.mning
10 b uy ,1 vt' ry spt·d .lI rMlio.
II W;l S the 1,1S1 li t Ju hn
Lea ry's souped- up Su pe r
Prn s .

Now nlolyhl' it's a n ex.I);
/;N.l linn 10 S.lY Jo h n Lea ry,
WYWI IM, "h ui ll" llw r.rd to.
I:l u l it wou ld be f.rir 10 S.lY
th.u he- rt'\ks iw wd , rl' -t·n);i 
necred and reconst ructed
Ih l' ren·i vl ' r .

Not \lIKt·. Not twtce. John
l.c.i ry d id it .Jh Iinw s - each
time w ith .1 lilll t· d ifft' H'nl
twist.

I li s 1.1 ",1t'ff o rl - " .Jh - s.l l
nn " t" h lt' in Ih.lI bt·t1run m,

and Joh n );3VI" it tl llt' 1.1SI IUlW, c r.m km g
Iht' volume fu ll b l.lsl . Thr -musk-swel led
"it) loud the cat ltofl Iht' room oHHI I W .1 S

read Y 10 foll o w .
Then John l.....,g iln III so h. lit' bowed

his head , ru bbed hi s t'y t'S. I cou ld u"t
think of ,m yl h ing 10 S.1Y . Aflt ' r ,lw h ilt' ,
he h" d turned Iht' radio (Iff and W,l S
hd p ill); me load t.ea ey " .Jh in lo my t·M .

Three yt'.u s l.l lN , O il St'J' tt 'mllt' r 20,
191)ll , John Lea ry tl it·d o f colon cancer.
I II' W,IS" bn s tlff!'rin); f rom Altlwi nlt' r 's
di M',lSt', occordtng 10 hi s wife, M,H );I' ry
[ ,I',l ry

She H'I""II I'd th ,ll d.iy in 1\)')(, wlu-n I
boug h I hi s ra.Jin . " l it' W,IS \T y ill ); W IWll

wetook Ih at s lu ff o ullo yo ur , ·.HI," said
Mrs. Lc.uy . " II wo su't h t·I·.HI....· I.f lilt'
rad io. l it' km-w so m \'l h ing W,ls w ro llg
wi th h im . l it' said 111.\1 Ih is W,lS tlu - l.ls1
on,' - il w.' " till' .16'h Ih .l l hebuilt."
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John Leary 5 1'· 600 #36. I' /w t" by tI", ,wt/w, .

" I thin k he knew he wa s going to
d ie," she said. " I didn 't tl',lILtc he was
as sic k as he was - I did n't know he had
Alzheimer's."

Jo hn lold Ille in a phone ca ll thai hi s
memory was f'Jiling. Yet 11(' seemed
sharp enough di scu ssing details o f h is
SP-601lprojects. But Ill' knew Ill" d never
rebuild another SP-6()(). Inside the ra
dio, on the Ch ,l ssis, he'd w r itten w ords
that sald emphaticall y thatrhis was tho
end of the L"a ry receiver's .

Jo hn I.l·a ry 's receivers , I ha d lcnrned ,
were sou gh t a fter by broad ca st DXl'TS
for thei r sens iti vity and sou nd quality .
Their ca hb ra fion about 10 megahertz
was iffyI becausr- John d ldn't C,lT,' abou t
that (iln gt' . I ll' mad.' g rl'a t medium Ire
quelH'y DX Tl'n'ivNs.

I'd met Jfih n Lear y through an ad in
the Ham Trad er Yellow Sheets. I'd
boug ht a Ha m ma rfu nd 51'-600 Sup er
Pro receiver from so mebody w ho S WOrt'

it was the lws t-wor "in~ radio on earth.
That was wa y off. AftN ne.lTly .1 co m 
ride overhaul , the receiver, wh ich hod
been very s ick on ,H fi v,l l, W,l" Tt',ld y to
1;0, ex ce pt tha t it W,1 S mi ssing ,1 coup le
of RF co ils For till' fr ont end. [rail ,1wan t
ad in th e Yello w Shee ts listin g the two

5

H amma rlund parts numbers. I got nne
ft' spunst' . It WilS .1 scra w led Idl er fro m
Ih is g uy in Fo r tvi lle , w ho said he ha d
the rilTt~ and they were $4 each. By th e
W,1y, he wrote, he would se ll m e the la s t
o f a se ries o f 5P-600s which he had
reb u ilt. $389. A nd he would throw in a
s lt'w o f Ham rna rlund parts.

N ow it happens that my brot her-in 
1.1W lives nca r Fortviflc, so Oil a visit
w it h hi s fami ly, w e drove over to th e
l.ca ey hou se , W hat I sa w convinced me
not to bu y it. II was an SI'-6lltl, and ye t
it was not. TIlt' r ow e r suppl y had been
remo ved and in plan ' of the trun..former,
chokes, capaci tor s and recufler he had
in stalled a prod uc t detec tor and crys ta I
ca lib ra to r. He 'd built a pOWl'T s up p ly
o n a sepa ra n- ,·hassi.. with a potcnliom
etcr fo r v.1ry ing the b ia s and the-n-b y tht,
rvcetver's IF gai n . He'd mode a new
panel, minu s th e Sq ll.1Tl' holt, where th e
auxiliary cr ys tnls WNl' mounted O il the
o rig inal se t.

The most s tf ik in g th ing abou t till' rc
ce t v er wa s the co lo r sc hem e. Hcd
painted tilt' ha ndles and p.ml'l SC fl'WS
b right red . He'd also pai nt ed w h il t'
('ross-ha irs on the knobs. lns ld e, Ir tra ns
fo rme r ca ns wert' hot r ink.

cnn t lnu ed nl' xl P~K l'



SP-600

•

Annlht'T p ho to of t he Jo h n Leary S I' -flUO ' 3b. rh i ~ une ..h o w !'> li lt' uul hcl,lrd puwt'r
s u p p ly .

John L,'.u y was not 01 11{'It'cl r k .ll t ' n~ i 

m-e-r. l it - .l i,l lll' l ~l' In n,II,'};,-.
AI 15, s,l id h i" wifr-, " Ill' pl lllll'''.! g."

,Ind dl,11lgt'd n il om.! wa-, ,1 nu-c-h.mi,-."
I h- w .u, ,I C l in C I'Il. C" "rgt' ['.,11 011 '"

Th ird Army in Wo rld W.Ir [[ I h· tOllght
ill tln- 11 ,1111.- ul t ill' Il l dg.' and " lI l lt'n 'd
terr ib ly Innu Ih ., {"o ld rh.u wi nh'T 01
J 4.J ·H ~ .

" Jo h n W ;I'. in on lilt' Iib t'T.l l io n ll f lilt'
nonn'n l r,ll i"n cam1''' .1 1 t ill' , 'n .l " I tlu
war," ..,l id \·in l,lgt· T.ld iu {"o l l.'d o T I .·..

•

lo ckh-a r, w ho 0 1\' 111'.1 lwn "I l. r-,u y ·s
re-... ·in·rs . " lh- s t,l lt ·.! Ih.l l il ,tllt'd.-.!
h im lo r 11ll' n",10 ' hi s lif." TIlt' h.lIInl i Il g
thlll lgh is Wl' r,' w ith h im d.tilv."

II.KI.. hom" in Pur-tvilh-, 111' \\' , I~ ,l " H
~ ,d l'Snhlll for 5 1 Yl',lr~ . H!s rc-allovr-W.lS
h ,1 IIIr,ld io I h- hl\,,' d n-bu ildilll; SI ' -l>lIl1s .

" Th is \\',l ~ ,I I,lho r 01 10 \'1' tor lum,"
s ,l id vi ll " l~ t' r ,ld ill n .II,'d"r I." s
1.od ..l" ,IT. " I h- s lI r,' ,l ";h" 11 W.\ " II " IIM " 

in~ .Ill Y mOllt·y 0 11 0 1 1110'.." n 'n 'j n 'rs ."
" \ Vh ,11 slru ,'" lilt' , " s .•i, l l m-kh-a r ,
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The Howard 435A and Friends

b y Jim lI ~n lon , W8K GI
PO Bo.. 58 1
S.nd i. P.uk. N M 87047
w8kg iOu rl. n t"1
. nd
John M.lCAu J. y. WQ 8U
6235 Wood en Shot" Line
Centerv i lle, 0 11 454 59
wq 8u@,Jrr l .n el

T his is .t s lory about two ham s, Jim a n d M ac, a nd a f,)d io n am ed Howard .

mitter thai ended in a p.l ir o f lKNs modu
lated by a pair of 807s tha t my brother
Bob, W4RXK,a nd I had builta nd shared
tO~t't ht'r. Bob had grad ll., It·d fro m X the
sp rin g before and n o w bv w as away a t
Oh io Sta le s tu dyin g l·ngim·('rin~ . lie
had h-It me prl'lty much in l·h.u~t· of the
dub sta tio n a t St. X, a BC-fl9fl VFO,

Jim' s Story
In the £.111 o f !Y5J I was a sop homore

a t S.l inl Xav ier H igh in dow nt own C in
cln natl a nd the "Old Ma n" o f the Radio
Club. I'd had my general cla ss li n 'nsl '
fo r a yea r. and I was b lessed wi th "
good horne s ta tin n, .m lI RO -50 and a
sp ra wling, home bre w 150 w a ll Ir"" 5-

. . . . ........ -
",

Howa rd , Mac, a nd Jim . H owa rd is th e h andsom e fellow sittin K b e tw een the AT·
1 and th e bug . M.lC is 0 0 th e other side o f th e AT· l. If yo u lo ok vt'ry ce re fc fly,
yo u w ill a l!io see Jim in the p ict ure o n th e w all [u st beh ind H ow a rd -e-a jso
pub hvh ed in 10 K, p agt' 5, Oc tobe r 1<}9~ .

8
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. n. THOMAS, KENTUCKY
Ace 134 MANDR:u.NE cR(!C

T he WN8SBW an d W4V IV QSl' s f rom M u ' s £irol Q5 0 , sh o w ing Ih .lI lI ow.ud
W,l S o n the job from th e \I t'r y f irs t day.

carne in to the sh.u-k hu t the Howa rd
w as t ill' old n 'l i,lh ll' . II w,ho 't unt il .1
N.ltion.l l NC·I73 showed up 11M! the
Ho ward ~ol moved out o f thr main
()~' r.' l ing posifion .

10

H ow a rd ' s S io ry
TIll' th ird pilr ty in th is s tory is ,1 r.ldio

na med How a rd . The o rig irlol l Howard
th." slarll,,j .. 11 of Ih is was made in 1941
and w,, sonl y two or three yt',l rs yllu ngl' r
tha n M .l t" and Jim. In thl' H owa rd tam-
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Lookin g do wn on the Howard 436A cb ass !s . The op en h ol es o n th e rig h l l' IU! of
the ch assis are fo r th e seco n d 6SK7 and IF tra nsfurme r of the 437A _

bu ilt <lny am.uour H'l" l' ivl' rs ,Ift l' r till'
war.

Ceutng the 435A and 431lA wtlrkin~

was nol diff icu lt. Both receivers h,1\"1'
their schcrna t tcs glued to their bottom
co ver s, so locating ,I manual W ,IS not
Iwn 'ssil ry. You gel real fu nny loo ks fro m
the folks at Kinko's when yOIl ta ke a
s tee l bottom plilll' in fo r ,111 I'll l,l rg l'd
copy of the sc bemattc. All o f th e tubes
an d parts in Jim 's 436A were sl ill fun c
tionnl. The receiver req u ired o n ly rc
mo vnl of nne l'xtr,lOI'O\lS w as p 's nest
anti some mo use deb ris , a I1l ' W 1inc cord
and a n ali gnl1lellllo make it go. Jim did
increase the BFO nlllpl in g \0 !Ill' 6SQ7
d iode tll'l l'c1or, and he al so ilddl'd ,111 IF
gain co ntro l (o ne o f the u pgradt's of the
437A), both 10 hel p th e littl e ra d io de.r l
with the loud 2000 e ra 40 m eter C W
signids.l t his QT II P.wl Wood , WOO D,
has ,l 437A that he uses reg ul.u-l y IJn 75
AM , and Ill' report s that the h igh sig n.11
prob le-m is solved in th,lt modr-l. 'lh c
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calibru tion o n Jim ' s ra d! o is go o d
I'llo ug h 10gt'\ yo u into the baltp.uk, h ut
you have to fish a ro und the d ial a bit if
you are loo king for ,I s tation o n an l'xad
frequenc y. Ho w a rd prov ided on ly one,
pa ra llel p,ldd ing cap.rei to r Oil ('ach short
wave ba nd for lo cal nsd llil lo r "I ign
rncnt . so yo ur bes t ln-t is 10set it fo r bl's l
caltbro t to n 011 till' freq uency where you
rea IIy care ab nu t it. Onn ' in place, ho w
ev er , flu- Howa rd is amaz ingl y s table
(IT sOJllt' lh ing o f its vint,lge and h n-ed
ing . Jim tu rned hi s 4) (,A on .md tuned
in WWV on 10 nwgacyt'l" s , and half an
ho ur l.rtc r it w a s s t iIt s !lling o n the snme
f It'q lll' ilt'y .

M,u-'s435A W .1S als o in gcu cr ally good
sh,lpt'. After th e sl ru gg lt' to gl'l the l"0P 
per-cnatcd cha ss is Ollt of thr- r-abinct, it
,1prl'oHl'd tobe in virg in con dition . [I is
SI N A43520) ) so onl' wond,'Ts if it \\I,IS
llll' thirty-thi rd buill o r t lu- 21l33rd. I'ridl'
in w or kma ns hi p was ev iden t from lilt'
per sonalm.r rk, a COl11 b irn-d "I' an d " I." ,



There a rt' ext ra ho lt' s in th e fr o nt n f th e 436A c h a ~~is a nd su b- p a n el for th e RF g.l in
co ntrol , crysta l p h asi ng co ntr o l a nd crys tal f ilter s witc h of th e 437 A.

p ut on the undcrs tdo of the ch.rss ts in
greas e pen cil. T Ill' d ia l s t ri n~ W,IS s lip
ping because the rubber sleeve on tho
kn ob sha f t had dclt'r ior.l!t·d ; .1 fe w
wraps with ma sk ing tapl' res tor ed the
grip. Th e o ld AC llne cord h.l d also
dctcr torn tcd so ,1 new line cord was
installed. A few s\]u irt s of Dcox!'F look
a 10 1 o f noise out of tbo rad io and an
al ignm en t broug ht it to us a ble condt
lion . It ex hibits Iht' s.lmt ' good and had
sides as Jim's. Tho WWV experiment
demonst rated good Ireq ucucy stabi l
ity , Th e sa me calibration an d h ig h sig 
nal level problems seen in Jim 's wen
also in M .1 C' S su gg t's ti ng thai those ,1 1'1'

family tra its. Mac's 435A ha d a m icro
p hon ic prob lem that Wil l' solve d by 1'1'

in s t,lll ing and ligh h'n ing the spl'.lkN
mou nt s a nd rep lacin g the bKb audio
amplifier.

From the p hoto you ca n St'l' if yo u
loo k ca refully on the end o f the chassis
oppositt' the powt'r tru nsformur that
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the 435A ,md 43bA IhlVP ho les alread y
punched fo r the addit ional tubl'S.ind [F
tra nsformer of the 437A. Th e cha ssi s
fro nt v iew show s the l'xtr,l Im lt'S for the
additional con t ro ls and switch of the
437A. Th e IU: sl,lge is pt' rt'hl'd u p fron t
and above lilt' main chnss!s, hanging
beh ind the tu n ing d ial Oil ,1n L-hr,wkd.
It is electrically furn-fiorral, but it su re
looks like a pa sted -In aftertho ug ht.

On the air, the receivers an' about as
good a s an S20R or 540, althou gh they
.HI' not gu ilt, ,1 S selective . A Hea th Q F
I would probabl y make ,1 very wort h
while im provemen t. M,lC' S ·n')A/ AT l
pair recreate hi s ortgtnal KN4AWW
novice s ta tion, Ihotl~h Jim still bu};s
h im about re in st a llin g h is o ld , efficient
doublet Ins tead of till' B&W dum my
load he's using now (h i). Look forWQfllJ
and WRKG I on the next ex. You m ilY
~L' t lu ck y a nd ha ve yo ur sigs copied by
a gt'nu il1 t' Ho wa rd receiver. En
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Fro nt view o f th e O on set Co m m u n ica to r II .

r-ated im agos by Ilsi ng them to cov er
the z-met er ba nd . With an If output n r
1000 1..1 lz it tum-d 144 In l 4n M Hz and
146 to 14K MHz at the sam e t i m e. Not;H1
id eal situation if there was m uch activ
ity on the band . ln lY51 he corrected hi s
mi st ake by building a z-ruetcr tuner;
w ith 1 I{F .1mF', a con verter, ,I th roe
stagl' 6 Mll z IF a nd a d etector, every
thi ng h ut the aud io and po w e r supply.
Thi s W .1 S a good wor ki ng u ni t and de
spill' the a lmos t $ 100 pr-ire I.lg , it sold
wel l. He ma de it more a ttrac t ive wit ha
ma tchi ng audio .1 mpJificr /powl'! su p 
ply for $45. TIll' b risk sa les of these
units co nf ir med his d ecision to goa head
w ith a co m p le te OIlI'-p;Kk,lgl' s t.rtion .

Consett had 2/35of hi s z-mctcr Co m
mu nica tor an d o n ly needed ;t t ra n smit
te r 10 co m p le te the pack age . With hi s
mobile t ra n smit ter cxper tcn ce he
w hipped up ,1 7-W.lll ou tpu t x ta l ("0 11
trolled z-metcr t ran smit ter wit h ,1 6C L6
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oscilla tor, l 2AV 7 m ul ti pficr, a nd 2E26
final . The receiver pnwer supply-a ud io
.lm plifier W,IS modi fied to p ro vi de volt
.lj.;l'S and a m p lit ude mod u lati on fo r the
transmitter . A lso the power su p p ly was
redone to opera te fro m either 110 vo lts
A C o r 6 vults DC using .1 vi b ra tor. A
clev e r Jo nes p lug sw itchi ng arrrmgc
mont provided tilt' powe r so urcecbungc
wit ho u t an y in terna l sw itch ing. The low
noi se 6 LlQ6 ca sco d e TV rec eiver RF
a m p lif ie r lu be had just co me {lui so he
ad ded it to the receiver. A 6ESI'Yl' tube
provtdeda cheap tUIIl' up meter for the
tr an smit te r a nd dou b led ,IS an S meter
on receive. TIll' w hole pa ckage, t ra ns
nutter, re ce iver and power supp ly wa s
w ra p ped up in ,\ cab in e t a little ov er R
by 10 by 10 inche s, w ei ghing 17 1bs. Ill'
llol l! it on the market in th l' su m mer o f
1952 fo r $209.50 com p lete wit h mic a nd
19" w hip in tim e fo r the nov ice license
s u rge.



•
G u n ...-t COlll lll u n ic ,l lnr II wit h ti lt" 1ll.llr h inK v ro on th .· It'f l .t n d 511-w .11I arnpfi
fi N un 1111' ri~ h t.

TI lt' 1'( '( ' ,Hlll II Il' A l< I~1. h.id ,,,, tid ·
1',11,<,1 11 11 ' IIII\' in ' I i' "l'IlS!' would 1'1" ,'\ ' id ,'
all in t lu \ " I C~V I T,l itH" '" in ti ll' tHlI' in '
.1(] .111 .1 xn 11H'1<' r h.1I1d sq.;nwnl s . TI \l'
n ov i, 'I' 2 -1111' 1<' 1" v, ,in' aut hori/.]l ill " \V.IS

1001.. ., .1 ,I I ,Pi .l Hu h' ,'\ IT,l i no-ntt vc. T Ilt'
Cou"t'! ( ' o llllll ll U i r .l l o r dl.IIlJ.;,·d th.u.
Lu b tl l ll., v k.,s w ,'nl on 2-1l11'lt-r.. wi th
t ill' C"lIl lll tl nil',lloT .md nq.;ll'dt·d t twi r
nld.· """",1. S in..., li lt' n,n 'i e,' li. ·.·ns..
\\'.1.. I yo'.ar Il"nn'/l" \,",lhl. ' .m .t tilt' ....-h -
nici.m lif.·n ·•· W.I" rlll i r " rmil lt'd o n 2-
1I1t'1I'r o; . ,I ·•·.. nd .l r r 11 .... .1 m .lr " t'I
"rt'tw.l " l' tor ( ;.".... ., l ' o m llll lll i , -.t l o p.

,m.! IlJ.ln r ~:"l i n l.. t il\' h.lI1d ... . .1 . ,1. I1- r
ham... I w.r .. ill l n ...lun·.! I" Ih. · ( ;'>ll... ·t
C o nllll ulIl . ·.II.u in lilt' "11I1111w r o f 1'1'>1
oy .1 1.... ·.'1 ,·\ -Ilo v it-.· w ho w. mh·.! to
H',",'UI' ''' 'I1'' ' .,t ln ... iu vr-... t nu-ut. Th.· p ri."t·
1\".1'"II" , .~o, " I I" 1'.,...... "I' 0 [ b.·, '. ' 1111' 1111'
Ihi rd owm-r "I II,, · .llmo I ' 1<"1\" Commu-
nit".II" r. 1I1I' lill l. · C"n"" '1 w ..... 0l" 'n in~

"I' 2-1' ll'h' r ... lo I Ill' ,,1.1 li n \' h.m....., .. wi-ll
.1 ... 111I' 1ll' 1\' novi... · "I"·r.'lor ... .

My fr i"nd 1\I III'f...ou . WHW \ V, h.nl
indur-t-d H'" into 2 ' 1\ll'h' r "I"' r,'l io n in
1'1'>0. Alln.ld tlu- 2 -nw ll' r 11\ rr-... 'r.l "I
I lUO II' il, ·... " I tlu- l il1 lt' . II\" I ll', ,, AI w,r-,
I" ,u l in ); ti lt' nllln l rv with 21' ...1••1'·...
WOI' J.. •..I Oil 2· nu-k-r.... R. '.111 Y.1" ii i'" r h' ,,,tI
VI II: 1lI,1ll 11.· 1.,11.., '.1 Ill " in ln I'" ltin.~ " l'
.1 ,, -1 , ·1"11" '111 . ·oIlIlW.H. !> u lld in l; " 204' ,

w ,, 11 "rn l r ,111.1 low 110i.... , nmv ,·rl. ,r. ( 11ll'

.11lrOr.l and ,1 co up k- o f trope o l'l' lIi,, );s
,l lld I 1101.1 till' 2 ' I11<'h ' r II X Illl l ~ ' [ had
/'.olll'n Il l' to 14 s t ,l ll 's hut J d never
11lIw .! ,lh ovl' 1-1·1.,'> 11.1 11:1 ...0 W.I 11Il.IW.l n'
o f 111I'.no v in ' boom ,1111 0\'" l -l'i .ll 11.1 11, .
WIll''' I i>o lll'.h l l11l' IIs . ...1COll llllu n i.'.l lor
in '5 J, I W,l S .' \1'.. ....,.111 . 1111 ' ••1her "{)' ~:, of
t ilt' 2- m l' l. ·r b.md . I m .lIlt · .1 101 morr
1" c,11 ham fri.'n.b, got i n vo l ...-d in
K,\(T S .lIlt! Civil D..·f.· n....•• •mol h.ltl .,
1' .111 wifh t ill" lifth- /'. 'hm yw h" H· Com
nmni.'.ll"r . C.H. h.>.II, "irl'l.lIlt'. hilllop,
y O ll lloI ll1\' it , it would work• •1n.l W.IS
fun . (TW II YO'"rs .I~I ' I u ... ·.I III)' Couunu
Ilk,lI o r II for \" i n l .I~'· li r-ld d.l )' . C .ury 
in~ tI", 17 I'" u m l r.n l iu ,In .! h-I .,II .uuo
rnuh il. · h ,ltil'r)' I' lll llo l s lI r.· w hy I,,111 r-c1
it hm .)

C .. n",. ·11 fo llow"d LIp lllO' Co m rn u ni -
". l lo r w ith IIll' Conll11u n i nor II in Ft'b-
fi lMy l<)~J . Tt l\' II 1M" l l ll ·kh, .I i.l l
1.11111' s w il, h, illl l'ro\'t'.I \"' IIIi1,ll illn,
h,·.ll lph' lI11' / .·", t' ·I"1l ,,1"'1'.·" J.. I·r [urk , .md
, .. ... 1 $1 ') nlLHI·. '1"111' s i ll' n l ... 1.111.1 hy
"" I'"·leh oJ'li rnill·d 1111' ( ' lIlI1l1l1l11ir,lIo"
II Io r Civil De-fe-n ... ,· ru-t ... . Th io; 1,'.1 to t ill'
~" ' " 11 t\' COlll llllllli, '"lor II l h ,l t w.r s F..d 
t' r,ll C ivi l I)dl'ns. · 1\/'., ·111·Y,ll' l' ro \'\ ·.t fo r
rn.lldli n~ f,·.t " r" l luml... w l"'l1 l' l lf, I1. ,..., '"
hy 1, ...·,11~'.\'I·nlllw ll ls . TIlt' ~o\'\'n,m" n l

<\'.1'".l l'p .l n ·n l ly 1,.. , J.. ing "u l I"r . -ur ,·.Ir..
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Two 'C heye n nes' and a OX·60

resis to r .11\(1 the n' ~ultin~ ne~ativl'

~w in~ o f the audio signa l would fu lly
modula te till' Fina l. An excessive amou nt
of a ud io is avail,l bl(' and un less care 
fully monltun-d w ill ca use severe o ve r
modulation ' fta t linin g' on the ne gative
peaks and Sl' ve rl' dipping o f the posi 
tive p eak s as the final runs o u t o f posi 
tive headroom cap ab ili ty . Th is p ro 
duces the over modu lafion s pln ucr and
d istor tion that is associated w ith 0pt'r,l 
tio n o f th e rig and er ro neou sly a ssoci ,
ated with sc reen modulat ion. The s itu 
a t ion is no t helped by the d esign locat
ing the scre wd riv er aud!o ga in con trol
inside, such that the cabinet m u st be
removed to adj us t it. The DX-60 book
says "The MIKE gain need not be rend 
jus ted once it is set unless the mi cr o
phone is replaced ." TIll' DX-40 hook
says .. a n id eal position between tilt'
microphone an d the operator sho u ld be
chose n a n d maiu tai ned for prllpl' r
modu la tion." A di sarminglyl"lValiNap
p reach 10 s uch <111 im portan t point.
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Maint.lini ng the right level
for full modu la tio n is vl'ry
d ifficult un less m on ito red
to p reven t overrnod ul a tion.
Wit h a scope o n the outp u t
of the trans mitte r, [ rould
easily keep the voice wit h in
bo un d s and prevent over
modulation . Mo d u lat ion
was full a nd effect ive .
Mod ul ation Li m ite r And

M o n it o r
A v isit to Rad io Shac k

with $3 re s u lted in the m'a t
d iode string shown a ttac hed
between the le..d 10 the final
screen .1I1J ground . (Car l"
fu ll y observe p o lo rtt te s
sho w n , and don' t th ink too
much , it is a brai n twister}.
First the ci rcuit will clamp
the nega tive ~oin~ mod u
lat in g audio to a valuet hat
will prevent th e Iinal fro m

com pletely tu rn ing off, thus no over
modulauon. Seco nd ly, and m o re Im
porte nt , the red LED witt Hash a t that
poin t to allow yo u to se t t hat nud!o pol
an d la ter 10 monitor 100% of the time
for excessive speech lev els. Cheaper a nd
easier tha n a sco pe . W ith the compo
nen ts show n, the lnd ica to r 'i lso defines
a ll'vl'l of speech th a t wi ll not fla t-to p on
the po si tive peaks, thus no d ist or tion .
Of a ll the Ih ings to d o to so u nd good
th is is the mo st impor tant, EM h flas h of
the LED say s yOli have di stort ion, Don 't
fla sh , a good ru le for this AM m on itor
and for us o ld men!

I Installed my LE D in a sm a ll 1/ 8 inch
hole in th e frunt panel , located half way
between the " Fu nc tio n " a nd "Drive
Levelvcont rols. It is a lm ost level w ith
the " A M" sw itch po sitio n. WN3B re 
moved the neon bulb from th e "Pwr"
lens an d in stalled a wi de angle LED in
its place. The diodt,S <In' o n a term in al
s t rip added under the ch assis jus t be 
h ind th e drive pot and close to the con
necting point s.
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Se tecttu n Of zeners
The m'ga tivl' clamp vo ltJ.gc is m<llh..

up of t ill' of the sum of the 7l' !ll'r vo lt 
,lgl'San d fo rward di ode d ro p s. Till' \'0 11
agt' needed is p rimari ly a fun ct ion o f
the fina l pla te voltage an d the cnndi 
finn of thet ube. If you just wa n t to gl"l
on wi th il, .l 12 vult , J W .11t zener, (RS
276-563,) will work wetl in l'wry C.lSC . If
yo u wan t 10 jus t squt...ze it o ff b,' fo rt
the 100'%. modulatnm basehne, U S t' .\

"

SCOPl' IO m onitor t ransmit ter outpu I ;10 .-1

select zone r vol ta ges. M y DX-(,lI wi th
605 vo lts plat e req uircda v .1V (RS 27h
562), in senes wil h ;l 5. 1V ( I~S 276 -505 ),
abou t 14.2V lot,l l. M y C ht'Yl' l\IW wi th
770 vo lts p late re q uired IH.2V.
Wid er Audio Respu nse

Tnday's AM J.rt i\,it y ind ud t's the joy s
(If t ' ,l Sy ltstentng w ilh wider au d io re
l"p onst· than the com m unications on
ented ci rcui ts o f the 60's . Tilt' gll,, 1w ith



DX·bOBwi ring and ca pa ci tur Iocatlons ,

thi s project wa s to ha ve good sou ndi ng
audio wilh ,1 D-1ll4mirropholw . Nolh
ing new here that ha sn't ,1In"Hly been
done 10 de-scrat ch y that Ap.K Ill' o r fill
out tha t Valiant . Bul note tl1<II llll' u n
modified audio of llll' DX-hO is no t ,1 11
tha t bad . In Lid o ur quest fOf lower
aud io respo nsl' gavl' us ,1 h u m Iw,ld 
ache , more la ter . TIll' mod ulotor is wit h
oul any tran sfor m er with their ,lSS01' i
ated li rni tallons. The appro.u-h W.15 to
pul in all till' usu.i ! audi o d l.l ngl's ,
hook it up and so lve ilny problems. TIll'
values I am current ly us in g ore show n
in the schematic.

Till' in it ia l sou nd of 111(' 1J-10-l lni r ro
phone working into ti ll' 10 mq.;oh m in
put resi stor wa s full hodied yt'! c r isp .
Wonderful. BUI now there- was flU I I I.

HUM modulating at a full 50'Y" o f ca r
ncr. I' ll sp<lfe yo u the painfu l quest ,
and rcport t hat th e s ing lt' mos t effectiv e
coun termeasure wa s In COllso lid ,l lp the
fir st audi o g rid co m p o nen ts in to ,1

shid d ing cocoon with ,1 sh or t r-rm noc-
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tion to that gri d , Ocher Illl',lSu n 's take-n
i nclude: Fil.lllll'n t and Hlam eu t ret u rn
rewire. DC filamcrrt su p p ly . Singk' point
aud!o g ro und . ni gge r fir sl audioc.rt h
mit' byp a-ss cap, ll·illl r . S t ill thefl' W,IS
dl'l l'c t'lhk h u m . Mos l of these rru-asu rl's
co u ld ha ve been a votded by lowl'ring
till' fi rsl g r id impodnnco. The 1',lsil'sl
W,ly is to put a 220 K ohm fl 'si st tlr .l('fl)SS
Ilu- mike input i,lrk, lh is g,lVI' .wn ·p l
ahlc h um b ut had sornc mi cfnpholl"
n 'spo ns\' n ,tlud ion . TIll' he s l way is 10
pu t a small MI'F-1l12 irnpeda nn' con
ve rs ion arn plf llcr in lhe bol St' of the ll
10-1 . (su b j\'c! fo r another 'lflirl, ' .)
Nega tive Feed bac k

l expcrinu-nn-d us in g IWg,l livl' Iced 
h,lCk to imp ro ve ti ll' fidl'lit y o f till' sys
tern s ince there is audio g;li ll to SJ' ilTl'.
Pirs t usin ).!; audio 11,\,,,1 from the modu 
lat e r o utp u t. a nd finally with audio
obtained from rectified [~ F output. TIll'
lat ter is s up ertor . In bot h caSt's tIl<'ft'" d 
b.u-k W,lS in jl'rh 'd ,11 tln- l,.ll h" d l' o f tln
seco nd audio <llll p. I r Oli ld St'I' im p rove-

cnnl;nu,' ,l un p.ll{'>37
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Fig u re 3

Thenic kel all oys that were used to bui ld
thes e old filter s a n' extrem el y stab le.
So, ti lt' filter termina tion s affe ct m,linly
passband ripple, or in some Ca St'S sp u 
rious n'sponse, Pl'a kin j:; up the receiver
ca librator aga inst tb v filter passba nd
might ma ke it seem ,IS though the cen 
te r frequency had changed, when act u 
all y on ly the ripple in the p assband h,IS
changed. A voice Hln-r with exc essi ve
ripple wi ll not evenly P" ss the entire
speech band wi dth. This C<1l1so u nd likc
d isto rtion, and is ti ring to lis ten to ,

The lnsertton loss term is pretty obv i
ous. I t tells the a mount o f attenuation, if
any, that tho filter presen ts to the sig 
nal.
Re spon se Test ing

The 500 cyc le CW filter cu rves ar c
shown in fig ures 2 through .. . 11 is the
only one I W.1S ab fe til d in 'ctly co m p.lf t'
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Figu re ..

withan origill,11 fil ter. My SSB filter is
2.1 kc, and I d on ' t have ,I 6-kl' AM filter.
For AM I USt' .rn x-kc filter tha t W,I S
salvaged from ,1 ju nked R-390.1 IF de-ck
fou nd at ,1 hamfcs t, I buil t an .id.ip tc r
into a 9-pin "Socke-t 5,\\' I'f" purchased
from Ant i' lue Eu-ctron!c Sup p ly, Thi s
got me ,1 w ide filtl' r for ahnost Ill' cost,
but it is too wi d .. fo r AM when till' b.lIld
is crowded.
500 Cy cl e C W Filters

ri g u n 's 1 and 2 wore m.rdo with the
'lTl.lly:t.N set ilt 10 dB pe r vr-rtic-a l div t
sin n to s how the entire Iilh-r [('spOnsl' .
Fig urt' 1 is the origin.ll 500 cycle A -4
filter , .m d figufl' 2 is th e l ,on gw,\\' e ( LW)
filter . Notice the pea ked fesponsl' of IIll'
Co llins filter, an d the nice flat fl 'spo nsl '
of the l.W filt ..f . T he LW filtl'r rurvv is
slig h tly as y mm et rical, hut tilt' ahcrra
lion i ~ SlJ f,lr down on the ft'spOllse

cnntin u .. <I IH' ,I I' .l ~ l·



Ftgure 5

HgUrl' 7

curve th.u yo u' ll ucv r-r nutice il. F i ~

ures 4 and .'i we n- takeu ,11 2 dB pe r
vcrtir-al division so liMI lIll l y th c p,I SS

ba nd detail sho ws . Fig u re 4 is the I.W
filh-r, ,m d Fi ~; lln' ,'i is th e A-4 filh-r ,

If tlu- sen-en j--;r,ll iru l,' d iv is ipil s rc
pr ndun ' wefl in till' m, lg ,1 7 irll' , lh l' " X,lel
bandwidt h ( II\V) an rl uvr-r.sll r.'s po llS('
o f Ih., s.' fil l, 'rs is uhvious-just count o ff
di v is ions . T hl' origin,ll A -4 filtc-r has ,1
n ' ,11 "pca kv" H'SpOIlSI' ov,'r,d l. I' \' l' ,1 1
ways wondeT!'d i f Ih is n-all y is ,1 J ()() 

cyc h- fille r that gol mi s l,lb , 'I" ll, h l'C,l USl'
lilt' pa r t o f flu- n IT\'" Ih,11 is J OO ,-yd,'s
wi de is ,1 lnHls l (, d B d ow n

TIl(' rump.u-ison bl'l wI','n li lt' 1\\' 0 fil
tors is sh ow n in Fig llr. , H.

TIlt' l .o llgw ,lVl' C \V filu-r is o ln-io lls l)'
s ll l' l' r illr 10 m y ori~ i n,l l filh-r in . 'v t' ry
c,l legn ry , l'sl' t',-i,llty in sh.l l' t' LI.-tOr.

TIlt' fir vt IF ,1I11 l'li fi,' r in lilt" 7.'iA·4 i;.

FigUTf.' b

dr-slg r u-d 10 cornpensato fo r loss in l he
mechanical fil lers . TIll' LW Prod ucts fil 
ters have Ilt'g ligih l,' loss, so overall IF
gilin will lu- h igl ll' T. Th is will nol mess
u p th e gil in di s lr ibu tion in yo u r rece ive r
because lin' AGe h as , 'n oug h reserve
d ynam ic ran ge to componsate . The S
motor m ig h l read il [itth- hi glll' r, bUI
Ih ,lt 's a ll you're go in g t il nottcc. The S
meter ca n be rea dju sted if lWl'.-I t'd pt ' r
till' ,l lign mt'nl p rocedure.

The p.lssbil nJ r ip p le is loss than I d lt.
W IWll I cnltbrau-d m y dial, lilt' ca lih ra
lor peaked up nlcr-l y, IHl ,llll b igui ly d ue
lot'X"l'ssivI' r ipp le .
2.5 Ill: SS R H lt cr

Fig u rc 5 is IIll' [.on gw ,1\"" SSB fi ln-r. I
d on ' l ha vea 2500 cycle filter- for d irect
nlln p ,lT i ~Oll , b ut the LW filtcr ,11 25lH)
cps is co nsi de ra bly sh a rper than m y
o rig ina l fi lll'r at 2 10()cps! The numbers
fo r the LW filtr-r a rt' s how n in Fi~llfl' ·) .

Ag ,lill , ,lS w ith Ihl' CW [ilh-r U1l' sha pt'
Lu-tor is nuu-h lo wer, res ll llin~ in ,1 fil
tcr wi th Slt'l' lw r s kir ls aud imp rovr-d
in ll' r ft'fl' nCl' re ject ion .
(, Kc AM Fillt-'r

As previously nw n llllllt'll, I don't h,wl'
lilt' o r igi rl.\1AJ\1 fille r for di rt,t'l l'o m p,lf i
SO il. Figu rl' (, is ,1 Tt's l' 0 ns, ' curve o f tilt'

I ,nngw,l\"e h Kr filter, .md fig ure 7 is ,1

SWt'I'p of lIlt' R -) <l(),1R Kc filter which l've
iuclndcd for r nrn p,lfiso ll . See Fij--; u r,' 10.

Thepassba nd ripph- is s lig hl ly h ihher
in th! s filler, b ut I l"tlu ld l1'l not ice it by
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An NC-183M R/I{651/ URR-3'}uwncd b y
C en rge Ran r ourt, K1ANX .

More on the Military N C-183D From ER #131
In the March issue of ER (#13 1) we

printed a photo o f " mililary-Iooldn ~

rac kmount Nat ional NC- 183D. l ,lSkl'd
that a ny additi onal in forma tion tha t
anyom' might have be sen t to till' owner
of th e receiver, H alPotte r, KFhFI IL. 1Io
forwarded 10 me so me of th l' lone rs he
received .

From Clan-Owens, N2 J{JB: It \V iIS nice
to 51'(' in the la tes t EJ{ that there W ,1S

another gcncratton of the Nanonal diver
sity receiver. Ralph Parker , Vf:7XF, and 1
haw NC-IH3N R receivers and they are
NC- 183s wit h till' snnu- set of spl'ri a l d i
ver sit y fund ions th at your NC·IH3D h,lS.
Beside the obv ious s ing ll' vs double ron
ver sion difft'rt'nn' some of ttu-knobs art'
in diffcn-nt po sit ion s 1111 o urs compa n-d
to you rs. It 's als o intl'H'st ing th,l t ours ar t'
engraved with the NC·183N I{ modr-lll)
in the upp"r right corner bu t yours just
has the NC -1fl31) HIN l' and p robably had
furt her 10 on the tag on till' h·ft co rner.

cnutln ued nn r"~t' 4 U

31



The MM·l , a l-Tube Receiver
loy 11,, 10 llu n ;...n . 1'1'111111
11 \f; 'lIi n i~ A .~.

W",' no., . ' , N IlIII Illll

1'1'"" ' ".. ..h ·.... ' ,~ t"" .."I ...nmu.... I
oln'ido.j 'n <'<'lo+I~ ,.. ..,. 1>0,1.1>"1\ ~ 1_
'ub.- 1"" dr<-i,; ~, .nn ,, ·
rn<wol loy ¥ I, ,.. ' h,.

.....rlo- ..V"".~" ~ I h.kl . ....1
_'... ' old W~ (·.~It-.. .

"...,.. oj t ..t '''lIh.s.. hrft. " ~

"""... Lo y .. ....." y ,,,.. , ,..........., ..
thr Jot "*,,, .....

","'10 , , t...••r.
I h.o.l t K_ ,,, I>o,kl ~n

AC ' ''1''' ' "'p ·'n ll. A
....J /I N""'~ II" , , , 1"'''''
u., , ,,, I . h<.... ,,, I ~ ..-Iord I Iwh.f>r n I.~"" .· . , 'Il.' . n... ~...
....."y J""",f»h' ..... T" i" , ' ~ , .
I <" ..,~I I ,h.. "UII. ,h<• •,...1 'f-r'"
""" io "II.." "'; " '" ,...,,,,1~ f" ·,, ' ,KI.·
in , , ,, II I,... l ' K" , I ~ I.. , ,·,...,"1.·" ....
' h.. 1>1'11. 0" ,.'1.1· ·,1 1..">-l u,KI,· .
.. "'...I h.d "" " . I ,," h 111>."'h,· 11.",,1·
t>o." ,k 1" ,...1 • I.·w ' ''pi ,' " .. ..I.·, . Thi'
w''''' 'mr'''' 1( I'" , t1wy .. ,.". '2'1"" 10,1..."
.",,1 th.,' I" '" ,1i,ln ', .. , w"; l will> ""._
, ,,,, m",I"rn ' 11,, · R,' y l l" 'no RK -H
""' ,.... w , y 1'''''''''' '' 1( It 1>.. ,.." In·
•KI """I.. ,,, ' h'· l yt'.· ~ , 1> ,,1""I" O<lOK
,... Iy I ~ ."It.. " 0 II>.. tol. " ,,·..... 11< ,w -
... ... . ,h•• , ,, .... i " ... ~,,,I "" Kh' 1>0..
I\.o .d .. , I~KI . I . 1 I<K,k,.... ~I ,!>t. ""N1
1>0", t..· l ...t .. · . · ~rf"·~I- lI,,·•• ~... j.M
, ,," n y ..t ~.~ , I~I> I AI,.·. ~

.....Il. ·h. I '1\.01' '1\· h. I..·
I" . my W B , 11. 1h.. 'u < _
b•...,.. ~ p"" ~"" ~ '",,,Ir'n 1-
p'" ,;1.0 '1" ' hrnl1 d~' l
'"I":U. ~n ~ ..hm , ~"" , , ..b..
"",.-...'OV.. ....- 1._"" ..
~ rty "" l (II>....,., ,I
you' , ..." Mlo.I I ~,~"",

lo< ,"'" I hr Irt....... \I "
n f'" ' .... Ito n n..-..~I '.. " 'h<_ .

....nd. ,h MM · I ~....." , m. h .... ' 0"

....v... I , m," ''' m
A t ..n r ,......

No_ 1 .._kl M~.I ,I ,~ n,; ~ ... .... .
...., .... IIu I " , 'l ~ l>o.-,;."
'" f"'f' u p k! .h ~ .."' 1.... ,"'"
"".......~ , pI<.. pI"Il. · ,n<,<~l~

.... ~~.~_ ~ 1, 1 A... I ." ,

._,""' "" " ".. ,11 -

....""'J""'.. I l " n" 'II: Sho 1 I ..... , ....

... 1'J""1,,~I ...... h<_1,'of ""'I"'""'! ' A""
h "", kl~~,~ ~,.......'
lIy ,01. ,.. ~ .... ,·.,,1 ' , ,,'dl-
~ "".. n u , · 1.'1" , _ "", ..,"I
"1t. , ,, ,·, ' .. ,1 1' II . ~.n-."Il.

, , ~.oI ,.Il. ,'h• ~~<l~t>k•
« or' I • r l. ,.. " ,,'u,' ! f,n. .lly,
"""0' ,h< " . 1.· ,11.... 1"',,1... I,· .n I •
....., h • • """,m"" ,·. lh . ..I.· .', .., ~

, ,,.... ho, ..· I. ...' , ...". I,I II>,~, ,1... 1 ", ~1..1
M.my",I..·, '1'''''''''''' 1"1'1" ,1 "r'"

" 'ml 'm'" ,n .",i.,,·." , 1>,' lo" .,1d ....' ~n
Th" " . ' • h", 1''''1'' '' ' I ' . ' ~ "' K 1M
1'0''' . "·",h,,x ntl ".,h·", m.,k ,,, x
,ll'ld"..., d,·"1(",,' I( "''' I ..."" I,,' X.-.,,1,
'1'1>.. "" .1 " .""11,, 0 ,,'1'h.""'''f l , ,,·.,lIy
w.·II . I h<'I~ ''' ' '' ,, "' ·' h ·"h.... ,!>t·,w,..
' u l.· ..., I h",11 '" I" l~ (~1 r"'I, AF)
hr. , u"", ,h~, ",., 1.· ~, ldml( 1>"",
d" ,I ;, "" ... . "'t:l( 1m., 'h.".·. II.
11..;< ( ·j«..it

T " .... .. d"'Xum . ~ ,h<' M M _I ;~

"h n ,n F,,;. t. l1>r1 1...1.. "'..-1" ..
' · ',,1 "' ....-.I~, ~ X I · Io-~l ...·' ...
~nd ..·It ·• • , ~"' .. p..", ~J,.. l l>y ~ I ~-J,.-

I... " .. I. 1.2. ,.. ' h.. r l~'.....<u ;'
""''''''1''''..1 '" p 1 low '~rr'''I\ C!
do " ' 1 S.·" ~"I ' -"I\,. "..".....
~, ,.. " ul · . 'of )0 v.., " h
.....~ 111 . "" K] "'.. """~.lt... .
p"", 1 ,n<" •
h 'l\ h I..-.i.n. l 1 , I .J-Il~ J"'>-



VI 6F 7
zs mH

' 8llf. C6~7 .O~1 ,.
100 _ IJb .41I I ,,,--.

(/ R51.l ff , L3 ,
Artr· R~

i~to 22.D W
Cl , •ts

"
Rl Rl

LI '0' '"/00 t 8 1
, c s-

.",
<iN.

SUIEMA TiC OF J- TU8E SerFIG .1.

PI
"1

3

8- fH- CIO
.01

..
••w•

Figu re 2. Th e t -tubc radio. Co il.. •rr c a t th e righ t.

vid ethe requin-d high impedancewhile
a voiJ in~ I'XCl's sivl' DC vo lt 'lf;l' d ro p th.u
wou ld occur if n n ly " resistor was ll St ,d .

AUll in .1mrlifi r, llin n is pnwi d " d by
the Ir iod t' secuon of V I. m ,lS is pm
vid ed by tw o AAA pt·n light n ·lls . Vol ·
urn.' is co n trolled hy ,1 I J\.h'); put . Id nn ' t
l ike f;l"I l in~ an cloctrtc shoc].. whe-n I

touch m y head phon es so [ av oid put
tin g B+ on them . 111' Te , [ USt' shun t [er-d
whe n' IA cn r r tcs the DC pl illt· cur ren t.
Choke 1..1 is sim p ly lb.· rrim.uy wi nd 
ing of ,I small Radio Siloldo. fila men t
reans for mer. Resi stor I{o insures th.l t
C9 is Ch.lr);l·d th ro ug h I{o r,l thpr th.m
th rou);h m y fin);l'rs .
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FigurE' 3. Re,u view o f the MM·]. The 6F7 is also shown .

Pane l t .lyout
A front v iew o f Iht' sd I!> shu w n in

Fig . 2. n.mJsprt'.,d tu ning is n mt rnllt·J
by the N atio na l UM d ia l d t It'll' ll' ft s id e .
A t w o inch dial p la it' wit h mar king s
fro m 0 10 100 is held 10 till' p.llll' l by the
rnou nttn g nul o f the ba ndst-t condenser
C3 . A sm a ll pointer knob ( I ll tlu -Sh .l f t o f
thi s co ndenser makes it ross iblt' to log
scntngs fo r va riou s Ireq uenc h-s O (

band s. Alo ng the bottom o f the p ane l
fro m Il'fl 10 righ t an' tho volume con 
trol, the Tl'gt'nl'ratinn co ntrol .m d the
headphone idek. A I first , I \\,.lS te m p ted
10 p.,int the rand black .md label the
co n lru ]s; however, ba ck in the thirties
w he n this ty pe o f St." w,\ S popula r, no
om.' , exce p t the co mmercial set m ,l"'efs,
labeh-d co n trols. You built yo u r o wn
set and yo u knew pt' rft,t"lly wel l w ha t
ea ch kn ob con trolled. 1I,1Ck then , ea ch
ha m in to wn had h is ow n homemad e
receiver an d transmit ter wit h u nmarked
co nt ro ls .l nl! Itlen ta certai n wond e rfu l
a nd myslt'r iou s excitemen t when vtstt
ing his Sl.l liu n.
Puts L.ayout

u luki ng a t th e back tlf lilt' St' l (St.'t' Fij:;.

3 ) Iht' detec to r p l.lIt· coupling choke,
LJ, is see n in its b rig h l s ilvt'r cnlun-d
mt'I.11hou s in g . In Iht, ld l foreground is
tht, 6F7 tube t' nd nst'd in .1 Vt'n ti l,l lt,d
tube sh ield. N car the cen ter is the p lug 
in co il, [,] -1.2. Th is mil p lugs into a S
p ro ng N at io na l lsolanuto socket w hich
is sup port ed one-ha lf inch ,10llV(' tilt'
ch assis by m ea ns of Iw o m etal Sp.lt·t' rS
th read ed for 6-32 sc re ws. A one- Inch
ho lt, is cen tered under the co il socke t 10
pt.' rmi l pasSolge o f w iring .

The bandspread tun ing clln dl·nSt.'f.
C2, is mounted o n an L shaped bra ck et
m.ld t, o f hea vy .09 4 inch aluminu m . A
MiIlt' n 39016 f1t'xill le co u p ling .1Il.! ,I
1.25 inch It'ng lh of 1/ 4 Inch shafti ng
cnu plt' C 2 10 th e N ,lliOllol l 11 M cli.l !.

Fig . .. shows the bottom view o f lh t<
rt,t"t,i vt' r . Mosl o f till' com po nents arr
Tl'.ld ily id ent ified. I{cs is lo rs R2 a nd [0
and ca pa cito r C5 a re Oil th e term inal
board ,11 the u p pl' r r ight. TIlt' AA A b i;!s
o-lls are in d R,ld io Sh ac k hold er jusl
behind Iht' volumecont rol. Cond ensers
en .lll d C IO and Tl's is lo r R4 aft' u n Iht·
k rm in.l l boa rd at the uppt' r r en ter. TIll'
ANT a nd G N D bind ing p ostsa re o n 1111'



Figu re 4. Bottom v ie w of th e MM -l . Bia s ce lls ar e al the fa r right.

hack apron of tilt' chassi s and C I is just odgo o f the front panel. The back of this
behind th e ANT post. The 4-pronj<i shi eld presse s sn ug ly agninst choke L3.
power plug. PI, is on th e back apron .11 Wilh both shields in pl ace. AC hum and
the far left. Condenser C9 is not v isib le, hand-capacity e ffect s arc ellmlnated .
being in the IOWN ldt r n m er and is The effort expended o n these refine-
hidden by tho flange on the ch ass is. rnents is worthwhile .
Shi eldin g Coil data (fo r three bands RO. 40 and

Mo st regen t'raliv (' receivr-r s .H(' 20 meters) is sho w n in Fig .5.
plagued by AC h u m due 10 fiel ds se t up The bandsprcad tap ca n Ill' moved if
by house w iring and va rious ap pliances. you want more or lexs bandsprcad . A f-
Usually, this can be co rrected by p ropl'T ter ea ch roil is wound and you arc sa t-
sh ield ing . Anothe r bothersome prob - lsficd with it , it sho u ld be gi vl'n a coa l-
lern manifest s ifself ,l S foll ow s: Tu m' in ing of m il dope. This will hold th e turns
a CW signa l. If the beat-note changes as in p lan' and lend a professional ap-
you move your hand away from th e pt'arance . For yo u r ow n convenience,
dial or when yOll touch thv ch .lssis or yOll m,ly wanl lo make a chart show ing
panel, that defect is known .1S l ilt' hand - the fre quency tuned al various settings
capacity eff ect . The solution, g('m 'rally, o f the band -s!'! dlal. To do this, yo u ca n
is to l'mp loy better sh ield ing. In the lise either a signal genNalor or ,1 call-
present rece iver, [ p'rnvirh-d two shields, b ran-d g rtd- d ippt'r ,1S ,1 sig nal sou rce.
one under the bott o m and one over the T h e rowe r Su pp ly (s ee Fig.6)
top of the set. The bottom sh u-Id iS,l 5X7 The pOWt'T su p p ly is bu ilt on a 5x7x 2
inch aluminum plait' held in p taco by inc h stee l chasst s. Both T1 an d L1 W("Tt'
three se lf- tap p ing sc rews. Fou r "s tick- d onated by an acquainta nce. A diode
on" ru blll' r mo un tin g ft' l' t Wl'Tea l l,l cllt' d b rtd ge rec tifier is u sed . Each diode is
10 the under sid e of this shield. sh u nted by a cond e ns er to preclude the

The lOp shi eld is mudr.. of .062 inc h p;en l' ra t io n o f para s i ti c oscillations
alu m inu m. A 1/4" lip fits over tlw lop which often ca use "tunable hum", A
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F I G. 6 THE Mf11 POWER S UPPLY

fou r-w ire cable runs from the p O W t>f

su pp ly to a socke t, 1'2, a nd is I(Kl'U w ith
twine. No tra ccof tu nable hum ha s been
observed and onl y a fain t bi t o f AC hum
is evid ent.
Co ncl us io n

I am please d with how wel l this set
perform s. If :mmt' lll' g inlle Tdecides to
cop y It, [ wo uld suggest u sin j.; tw o dials

that ca n be ha nd -calibrated. I n-com
mend either the Na tiona l Me N or the
Millen 10039 di al s. I ha vr- friends w ho
sco ff at the ldea of u s i n~ SIKh a set h u t
I J l' rivt' mo re pleasure h,l Vi ll~ ;l Q S{)
u sin~ a sim ple , ho me 1TI,H"h' rec-eiver
than w or ki ng a DX sta tion using ;l $ 1OlIO
set made in [a pan . ER
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T om A nderson, K5JII'f, his Vik in g Valian t, Il a m mari u n d II Q -17tlA an d H eath kl t
5 8-10 si d e ba nd a d aptur. No te Heathk tt SW R m eters and phune patch .

Jeff May, we xv, at o ne o f h is vi n tage o pt' ra ting p oal fi un s. Mllst of th e gear
sh ow n is Co ll ins. The b ig t ran sm ilter in th e rea r o f th e p h u tn is a 3UK.



Hen ry Rllgers, WA 7YBS .It till' Upl'r .lting pus itiu n of h i.~ \li nl.lp' ama teur rad in
s ta t io n w hi ch is lo cat ed oi l the Virgi ni.l C ity ){ddi u Museu m .He n ry a nd hi s w lfe
Sha ro n (K K7[J) own and run the m useum , 1'1"" " " .II B,ob U" ,,, 'ul,,. lm, 1\1.'1I 1.NI.

M.II . Dodd w ire less, 1910/ 1912 sp a rk s tilt ion that is lin d is pl ay at th e V irg in i.l
City Rad ln M u seum. T h is co m pte tc station w as fu u nd in a s team e r tr unk in.1
sh ed in Ren o, Nevada . T he mu seum 's we bs i te addres s is www. radlob fvd.com,
l'lw l " ".'I 1i,,1, l<" s" "J",lm, k l ll l NI .



'I.1i li ' • •~ ~( ' . ," '1' h"mr'~.

h"m l ~~"~,. ( ."mmm~' , K71lU '~ ...

,h<> 1',..... .... " If"'" r\(" -I ~ l ,n 1R M.,,, y
~~~ .... ~);" • 10"·",, ,h""',,,1 "I' ..." h •
wur "·,,1 , h..", on ~ ' ,, );,....1. h.,I"·. W.
m.><lr" );, ' ",,', ~ I..·.. ~nJ h.·
);~Y. " , "'•• " '11 1d ..1 "'~"");" 'n
);N 'hr " ,,,"'); ' ' ..~ ,n" .. "h • k~
'~ 'm.);' ' 1 "n'hu"...l ....
I"" B",," " ..I nd.",• • 1 _ , .
C.""_ 1 .... I~'" ,h., " ' ~nl '""'....
..-~ ...~ 'Iw ·IY ..lrl. Th ", t""
".", 7th ,1',·' 1.. ..n· 1K< t
'"1:"'< ~'M I ov ..

r" I.mI>,,'" I I ~ l;:IMBl
I tt... 1*1 YO"" ,-., i"
~1I: ·.Io1. ,,·h ;'- 1 'ntrll p , ,
,............. ""'" ,.. , mund . , .
lrto _ ,II"" orr.. . , Wl .... I Y.I>.MJ
' ...n of I m p r ll 1 hN ..... ....
m '....'''1\ , too); I" ..... "M""' Io-It II ..>ld
" bo~'.""" I k~1 ,ho· , t. 1
dod Jr.,,, . k ~ I" " bo••" 1 Ir"
...>ri.. 11 _ 1 "" ,~ , 1 I );h' •
I y l.ol., (.. ho·" I "ml,l"ynl
'Kd j . ,kl ' h,. , h••1,ho· 11"'1\'" ,I><>
"t'P'.. I.-I' . ... , ,11 ,h., I,.. ~, ,t... m ,..1

So '. ,f " " "tho·, k·n,·, n' I'h, h••
,,· ...·h,.J y'''' l " ', wh." y"" h,,·,· i• •
N\lN'f, t1'NN Ni\I 'll l ' ~I'" I ~' m''''''1 2
c. l'.bl., "I " ". 1'" " '1'1" ,I" .·,.;,. " 1'_
,',.""" ,1" I..',,, h ,,); "" ,10.· T"mbi,....' ·
1'.",.-1 "., "I'. Ih,·~ ...."",·,1 ., "'I"" ".
ct"Yi"" 'ph' ''' ,,, ' h'I" li, .' ph, Id.. ·
1'''''h" . " ,1" t' h",..· , """"""".""", ;'"
('<)m"..." i. 1' ''''. 11>" ...~. ", . d .· ,,, , U...
.." m m.·,,-i.1 m. , ~.·!. f", I" '"'' ,,, I", i,,'
...,,,,,,, ~-.,~,, , )'0'" ..·il l 1>...., ' h.·...
"" ,I..· , &. 1"' ...,.

I 1M..' II rid"'" n' ''''.-'(" · ' 11111 '"
l:1l IIl I . 00 ..., ,,,,1.·,...1 " ,I I....
........ ..n" r tr ..I,-d '" I,m ~ .
NI1('~ 1 .f"w ~"""'I\" 1.1,,); ..1' ......
rh<~, ... 1 1< .. 4 ..I ,ho· , .. 10,,,. I '
..... ~ I"~ , .,..." ",1 , n-w _ .~" ;_
r1l1. ,~ .... ,... 1 1 1 1 ,....
..."... (o·" ·.-pl l,,,. , , I I••

,,~hll""'" y''''' 1''' , .., It ,, '. ''''' .....
.. " " 1_" i.. , I t.. );I>. I .....
.......,......", r .-._1,I" I" Iw""'""
... W"""i~"....M I l II

W' \' 11 \<1' 10 " ", r' ~' ,.
(til"" . " '" 1>1 ." " ,. 1) .•nd ,10 ..
1 \1 I I"'H20 -~,7- 21l (ll,);.",,~, ",,, ~I

M.......·" ..,.., · \1."",.•11 I" , , t... II .1'1(1 • •
"',· 11 "' IIw TM I I _"'::!Il__1"'" III (I"'....
,,, , . M. m.. tt .,,,1 ,I... 'I'M I Uh/' 21l·.1"",
lO lO , ,, .. ,,,,. ,,,,,,.1 101.. ",,· ,.-
M." U l It ... K-.WIlA? ,, ~ '"~

y,,,, y ~ ,.. , k ..·" "" ,.,,, I.".
,.... ll:-:Nll w.' ,..,);, lIy M int 1'\1 ' 1·
II"" 11~11 - ""'''' I, .. ,"" K·WIl"l .OO
rul-I ,.. ,......., 11."""".... ,,,
, rl~ '_I< .._ '" J""""'-
, , do...~ , , , " ..
.. h .. , I-'I':.n.t .., •....,. ....
do._" ...,..... ,bn......." '" t , I......-.J
.bo.. . ..."IIi ".Id 1"'- lnu,
....." " r ' t1f ,t... CD
h ~,,, ·t Iw,'. " 'J"'"" M "
.00 ,lwl " ....11, !'T'''I\ ..
SJ""-"I".. h r1lt llv "" Y' ...... ;11
r .. >b.ol-Iv ..k1 , b ' Iv ('Il.
....t l,.. t lw ""' , t:'''''1\ ,,, 1'''' 1>;'
.·"",h ,,, ,01 . ''''''''''1\ ,>lho.. m .." .._
.1, 1.... 1 " ·1 . , . ,I.I>Jr ,on \ '11 .1.....
.. h<>,..-

A");", , ,<'II. ..... ,.... , t... .. ,-urnontl y
l .l"w l~ ' ) w"'~"'1\ u" "-''' '' ''' K'h.·
m."".I. I", ."",ho·, ,,,1,,,,,,. .,,, ,1 ' h~ '

I... r,,">1,.,1ol y h... ,· "",, ~h .......".,1. ,,,' ~
'" ~ "''''r 1'1'" ... " );' ''' 1"'1"'" ,,, h.,'"
...."th", ",,,. ",,' l'y ,I,,· h,,' T" thill
Il.,mlo' , ' '" AI ;ll r "I~' ,;" " ", ", th,'
"",,, ,,.1 , h.· .. ~' . ... ,11 I,,· ,.., ;t i",'h" 10
,10,' T-:It"'. lie ·" I I .rv. 1' 7. ( ·V. ' " I. Ill'
70. TV-2, 1V·7, TV ,H. '1 V· Ill. N -27~.1 ;11\'.
]" .." ,I m"...." I . 1..., A" );' ''' will .., ·.·"
I".II~ bo' ..ld"'ll, 1>..m.,,,,,.,I'''' " ,,· t!C·
"IOA -[ I.. Ynl" ..... I

Nn , ,, ''' h...,, d '''II ' t... . t..".... ..h ..-h i ,
.. m,,,,,,c<"" ·i.,,, ," ,.... l'l\hl ,Iw, , .......
•..", m."". l. . ... .....lIly ;,..1>10. ......
..,ho·.... ., G7IU "". ,I, ' ''' ' ' ',00-
"'II ~~ "I •· ""11 10 .. to~ h" . I·
'1...1" )' .I nJ " i . w.11 1> ,....
1-4" _11',,,-.. 1. 1\ 11. ,01'" ·
i" l\ ........... I> 'M ~ ,,, , , lu _
II i . do-t,,,,,..ly 'I>..·h ,1.. .-iN,.
•..., . II



.., U I , .1 111 .111 .k_n
7lJ ,III , ·n
III' .111 ,I ·..

1'1'/1 R. ,Ji" ~ h..'k "''''': · 2,12
Z , "/I~'W ~ ~/~" I I I , 7 1~"1l

1 It>-. .lM
7 ,,, 11\' 11( ' ~,,,II'"

Z,\'"~'''''''
,l ' " I ..." r

~....J "r ' IM..,.;w""''''' ••' ~ .. ..und
...~ "'f""b , ,. yIl l' 11< -
"'" not I ' 1 ,"" ~ '_Y"
~trtd .ol , .:"r · .._
"' \I "/: ", li.k.., " , W.' h I" ,""' ...
,"" C"",m..n..'. " M11 " ... . ...., ,, ....1. " '
_ It ..,... t;' ,,~.~. , . 1>0•• , -

... 1" I...T" ,.. ~"'ll; . 1... • ,'"
.....1 ''1''''. '' ''11 ..n II< .. 1 1.
'loy ~'"" " . .... ,n 'I... C._ m " .. I
"'. ~ . 1....1..4", ,,,,,· ", " , ,...,
",4"...m, 1"'''''''''' . .",,11 " ,1>0•
,,,',, " q n. ',I".... .. ' tI " ..4.., ,1" . 1,.,. I ,
"",. 1ho· .... " \' 11' N",,' ,r I ." " " ,,,I .
p'''''1( .•" .1 ,""" ~ II"" ,h." H~,
....~" ."• ."'" . ,,, 1",11' ,'.",. , I...· , h,II t " " II
.... ,, 11 " " 1", "" •. I I"", .,1••," •• 2-....·'.· ,
A\l ,·.,n"'l( 1" '1" " . '" (.",,1., """ " ''''1'
;n.',·" ""' ) ,,,, V''''''I'.'· 1,,,·1.1 I ~' v Il,mv !

"

I'l n ( :f1n.~1 ( ·" "".. " ";ul,,, II
1'"". \lHlln"W It'''l f~"11 ~-J f \l>TI

W ~h' 1.. 1....
r ·• Inr '" 11 \ V"e I 1 ... ," ,.\'1)( ' I ~ "

.........·. 1"',' 1.. 7 ,,,~

r · . II,,'Sr~ ' ~ " , \ "
W ·~. ~·... I,,~
R.. IIW 2\.' U I,., ... 111 .1<...'"
T S!."... 1ll.nl,k_"
R.. ~... <;p".. .. ,111"'_ ..

- ----
....IJ'<II ......,...1<_.• ",1, "'.h , ...
I'" 'nI loll "'., ,tu, ', ,"' " , . 1< ....
~ lhr ..tu."",.., ~ .......·, .._
... \tor ,I," ...
n..(~ ".: , ~ .

...............~ "'Y " , ' II T'\ ·;"lIZ ...
_ , 1 I · M~. -It.

,.... t..o.t \00"' , 1" ' .." ,. "'..
_ ,..1>,n AM,,, I M 1hr"....
..-;II"' ""I" , " ...." ..,I .:
. " .. , ~"... I ' ..·1 ' · "" , 1
• .., "Y .,~ 1"''''''''1. , -0 "',: '

ni ....'." , Ah., ,1. ·Il I.,<;/w. ~ 1It "rn'"
.... y ,I.' .." •• ,...,., 2· ·".. .... . ",.m" Tho.'
""I ('""""u"".,'." I"" " ,,"'•.,1 'h,n~'
Jl<""~ ,,,, ,, 1>0,..,'1,.·•.11. . ... ,,1.. , In.,, ' ''''
'l""~'" .. ,II ...,.,. "r ,I.· "",~hl~", .",1
,f f''' ' .11 .· ",,"', ho " w,lI ~,,,. tl ... "" ' 1"
po..,.- '" ,I ,,' "" ,I •.lr " ''''' ' ' h ",~ ,I,,·.. ,'.m
....., 11,.. ' .,,',,"m, ",I... h,''''''''' ','' "" II

l SA·. 1,1" ... " r'~' 1~

>I ~".,I """ , " ..' " "h'h.' "",;,,,.1,
\I,.., 'r" "." "I... I". nil'"'' II ..· .. ~\ II ,
ew " II." r·.·••,nl: ,.... rh"""",1 ",,,,n~

""', ..~ •..,.,1>" ,,, ..·.,1" "·r."'''·' ''''
e W. ,.:"" I, 1 I" " ... , ,,,,~I ,,, I',ml'
nul ., .....

o..v 1 , ·1,..1 I'"nl" " " I h"
""' I I , . ~ h hi' .·.." ,....
...........'. A. ,_ , tu, hAd ~ . """", .·

y.I"".......-y """h , 7'>A ~, I h,~hI, . "" .
..... ........t ' I,"~ 1,lh"' .. h..-"
.... .....1" ,1.>1>\00 I""" 1 II ........
~ ,"" ...1, ,o:v ~ 7 1... , "'~ ,n'",1.••,..1 M , M ,II•• W \l1\1

f .. I" i ~ /IM/ " ',,,1j ~ t,, ;
." \1 1

It", " m)
M .."j ", ,,( ~ . N il 'IJI"~

f l ' lI l l'tI I I H · f OW. t ; Il11I ' r
FO R\, n " ' '''• ... ·w ",I.. , " .. 11" ' .. ,,
. ..... . ." " _ M' " , H , .
... ...'J"'." . "' " · 1•..-,: ".' ...
..." .n., ,.., " ..,,"' """'"
"n .U .,. 1. ' ·' 11 ,ut.. •k""):n
Tho- h'"''''''''I'''_''''' , >I ',.. 11" AI
.. .,.. \\" III ,\ ,""'".h,, n n!.= ,""'."4.... ',,... I "" ·, ,~
& " 1· ........." "l..·· >1 ' ''': • ..,,, .
....1~1 "",*-,,' AI .." ..... l 171.-.;') _ ,
o-l:\>. I 1" rIl ' * .('<4I. II'"- ~r,.
.M.....1 h , "'>II 11K!. , .. . lh...1.1 ltI:
"'7'<' 1

n



CLASSIFIEDS
Advertising Information
S. ......'f,ho ,,~,.•• I tn,- · ~l " " ...,1 ...11 m.~uh , hu~ ...",h .""
.20. I \o ~ 1 - I.. n •.,n l rh., ,,-, ..-,1- in p , : rh., 1..· 1,,'1: . I, ..."'. 10.',
W.nhl. d . ' · ".I .~ I ....t y...., mo.•. ,-..II, 10.1 , .",.110 '\0,>1>0",,'
numh ., n ..ml ~ .." , Ihrl , 1 ...., h . " . ",1 Z ..,..nt,
n .._ , 110 oN' in you r nd if Y" " ""c.:!O ....t.......<1
"'" ,. 1 I cd,.... ...01...
No "'" ~l m ' nl m u m ,..1 ( u l' 211 h l 1' ...

..I.tn I ,1 ,,2"> Pl ease C,I1l or writ e fu r di"pl.ly
ra il"!>.

VINTAG E l,Q UII'1\! [ N'r O Nt y

"I~l ll""" (;

( "_. ,(11 RIUI -¥i7'I

"'"-It..\ \ l.-nJ' _ ·. 18 i

..-.....il : .....,..-in._

I 1>,"...lI i .. .. fnr lh ... Jun.. 10;0; " ..: Jun .. 1

.. , . SAl . ~.,_ I" ...'-"~',,"'''' ' " , ,.' ....,.
W ,W'k.. '• • • " f ' M,o,..' l., ' ....
' '',n ,,,,, ('''1'''' ' '''--- - -- -- - - - - -
lOR 'J AI >: ". .... . " V I ~" .~"h" II....... f
....,j, K""'. ," ,.., ~h'," " h" ..." '. M . I, \I

t l' "'1_' ~.. ~ , ~'''' ' \' I '' , ,.." IV " ", '<,

I · ...l,~" (' " .,,,,, (7l·" ."~'"",·"~~~~c
mM ~.\, L M..I" I>o .,j.., '" .." ""''''',
.......... ,,,, ..... ,, ,.~. h,,, . ,,, , 1 "'"I""".. ,,,,·.1.h ,n, ~ " '" . ', ~ , ~, _,
"" ."' """,;,0,, .~" _ '...
R'. ' ''l t,~ ''M l '- , ~" ., ,,, , ..
""....-t .......,'\. ,.= _ _",~ .1""""' .\

"Vl<I (" " """""- - - - --
"'. ~M ' , """""". "-"-""", ,,,,,,,, ,,.-1...-- "... , .. _ ,, _ ........
,_ " " ,"w, ' ..........- .., " ,a· ,"", ...
-...... ....._-
.... ~"If, ~ ....t 'It"H nm __ ....,__aw, o" .,..,..._It"" ..
"'.. . " ......... 'It . "I' "' .........~.,,-
.... ~.\11 w/-'" , t.~"":'''1>_ _ ._ __,....
SA _ _ . ""._•• I. N ·"""' ' c ..... ~ ..._ ......__

..'. ' ''If .',.,_ ., I .... ......-.. ~N " .,

"" " ... 11'" " ......., • " . U , . I>.
'1" / 1 '-.' . ,__• ", ..... ... ~ '" ' t,,,,.: '_ 10- 1_ , , ......~"l< V.\ M ;-" ".,,>"",."",
It ' . ~"', 1,.11. ",,,.....m:. , ....... ,."'r.
" '~, ~.,•.""'",U).•",,''' ""••••.",".,'"".ml ~ '"••,' ' ''',1. ',.. ~ ...".,. "Of< ' " ,j. . ""'M"."" .,,,,,
,,'. ' " ' ' "' .." . . ....w II 'n;''''' , ..., ...
...,.•, ~'..... ' ''"'''' ' '''' , U"" " ,ft••"" .
• , "" "". P'''1I ''' " ,.. ,'" d · .-- - - -..,. ~ '" t" " .................. "",M.. ,_",
....~"" 1' : 11 '~ '" 1- ....... ".d......... ... ..""••._ ...., ..."" ,."",<;'
.. " I . • _ '"

...., .., , . 7,, ~ . · ~.•h
__10-- rho ,.. ,j".~ lo:-'-'.,.- I_

• ...... . '" ~ ..IN'. ... .... ..... , • . • -"__ n." '" '""l ~" " . ,__ 'O_
f(" "'If, 1 1_ " T< , .. ' , .,..
., .--."-. W>IIt~ , . " '" '1aWo.. " t ....
...U .-... ",,_n _ ".'" "'.,.
,:.-..~ ~t~h" 1.0:-<i:'m.- , _ ", £L_'_.",." - ,,, , ,.,, ""
""-..,. ,, .'_ •• _. _ " ':"1-:: ." .._, ,~......__.....

"



W7FCi

vlntaae
Manu:ils

True Ladder Line.- . __._ .,-_to. , , ,_,_--_._---"...---_...._._..._..._---

(800) 801-6 146
www.w1fg .com

Over 350
Manufacturers

and o ver
6 ,000 Manuals

bdIo, Teo.( F-'l"ip_. Audio

FREE
CATALOG

:=
(800) 807 -6 146
www.w7fg.com

l6G-l0_~_ .$14
~IO_""'" ._ --SIiO
...10_..... _ --Ul
G5RII .... I _ ..... t

' •

_ 31 _ 01 '--"-' _.$Ji5

100 It. 01 '--"-' LIN Only S40
50 It. 01.- LIN Oolly , • . S2:I,,

\,\ ..
"

1<," ' ~ I h ,,,,..,,,~~, I" ", . , ~'" ,. ""u,l".
,,, ' W" ... I ~I , .", " . .. . . I>l, I>-",.",l• . """''''', "..,•.••."', .
tHR' ~ I ' , W\'>·II " ' " .". , "~ .....
I""~ \ . ...., . _ , / ,• .- ~ " ."" ,~ '''' ''''', >'II
... 11, 'in ." "" ." , _.
F lO ' .,.., 'mI ll"'. ' '',, " . , ....

--- ._-.".,,,u,,·.., , 1 1:'," ~""1 l UI
fT "'liT I."" ~... , w i " .....
",...._wA,""II __ I"'· I ,".., """'."",_" "'''' -"' ,,,, .r: '
-"' ." ~'''-''_ - ....-.
. . ... po..,""' , ..,. , '_4,,-
---_._-- - -_.-...., " '"'."" '''"' ".,...,-
lC · ' "",,__11I ..~.-......
... ""'.,_ II _."N lA
..... ........ tl2" , _ 4 .......... ' "
...... "' .'" ......... '" _ """ _ :-.0'"
'I.. .. _ ••-

"'••~" " _ .m-, .,,"'....
.......... r lw ,. l1 ~"_ ...." ."_ol.. _ "'-.....01..-,,_

..

..."M L A I ... "' .... , 1... ...,..... ...
h;. ~ " • • ',_ , h, , lo ur "
_ w , . ......._ ..~ ...

'-"-'--~A l l , M"" -_-'-'--''';;'-''''''''~~~''''"'
_""" "..... ........ ""' r')'" ..~I
........"" \....,..,..1,'" mU'IO_t. " , ,,
r.".,-" "'I"" ".~ ", .._~ . , N ••""'''' Avo .. "
C";'" ,C""1<." 1".'"1'" rm"~~~,,,-,- --_.
FUMSALH . · •.., ,,,''' ' .....""". . ...~",.
•_ . .. 'O r. " " , "',.,.; ,1~••" ,1. ..
.....,,_ .1-....,1" <0' · ....· , .... . . " ' "1' ..
"_-__, '_'~ ,,,....1.10 , , 10'• • •. NI ,""'""__~~
fOIl SAl . , M 1"< ,.Ow, ""..
T,..·""'., ·.. / ,
......._, . ,_._~•. ,I.i .
.... ........ " " ' '''''-l " " " .
... . -. ---' ~ . • • ". t ..' "''''',171.'." ,.....""""' ,.,.." .....,--- - - - -
RIll s "l I U I.llN'.U'"
-. MAl .. MAl . r- ~ _
pI••, "".-.,..-, ,.. -'. , .., -

(:'1.'•• ,.....,17:'II"' , ~n " ..,-- -f<"UU , , --t. R _-"- .- ~..-"" ""' ..
_ ·__ ·NIJ · ....,_ · , ..·• .....
l»to7l"'l"1!
........, • . I h .. __ ".,.. .....

~~_..~ -~. -- ,....~ .--. _.....



, " , , ....... h I"'" ~ , ....... r o," .--, _ __......
.....- _ .. "'. ,~~t. '~' T

toOI"'-,.,.-.. 3'O , _................- ~ , -.
l""<'1'" ,'"-. .... "o.T~• . .... t""" ,.,. ""' ............._,,-

,.... ' '''f. "-,....... ~,. ,•.,_ , .
,,- , •.,,"" ,.. / '1' - , , '
t ....H'""",,.w ~.~II . ' 'I,. " ' . , UT. 1 .
I'M t."l

H'. H' F. " ., , "" . " .......,• ••,."" no ...
.........., to" . I ' ".. .... , , .." ~•.
_ ...., _ .." _ Il.""' u ,"_ 11
....,' ...."",. ,"',

.... U " " -.., h , ' •• ,_ I:~ \.".11•••".,.. It"' ·~ ' o ••• •,.." . ..,,---,,-,,, ,................-.
I..... '__ , H'-'.!.'.'-~__
--""~_""""'''''''''''._..... . _ "-__"'" 111-1 "_r__ 11 .-.", , _ loa

~,-, '''' ' - ,.-..-...' "~" '<,
1l'l3l'<....to:'...nr;

..... ,,,,•.,, ,.. 1>1 '"""",, _
t.V\ " .• . • ,,,,,,, • •• ,, ~ , .
." _ ,, (1"'''''' ...

fOIU' • . l _ _ ~....~_

.... ". rr< '" ' " "-_ '._ NY , m~I "''''' ''''

. 000 ..KlL ' ·_ _ ...

.-. ..., v.. , _ _
'-' -'~-~!'- ._..~ ..~••=~,._-~

:.;..~.~.~,~,;.·,;..~~~-".~.~_~,<.=c.._"---;""..V;
rt Vl'o'" _ . " ~"I

I'M ," ', " ,••~ , t· ,.. l..r.,.'II., '." .• "'h '
,"~."" , . " ''', , " " . . ..." '" 17 , ,,, I..
".~• • , . '," " "." Mo • • ," M 'h\ ,. ~ 1•
• •""'..... ,., . , "'" Mo ' " ' " M".'••
..... w•• _ , ,, , .
. , _ _-. 't , h " .....

.... , 'r" _ ·-I' _ ..

.._ " t , ' '11 "1.-
" ....p...~•• . l -n-l. .n_.~
~-- -.... ....11,._ __...~ ,,; ...

_ .,"'" ......_ _... ,-. .
","."',, _ ,. " '-;!lIW .""',~_ _
. ....... . ' I' .... . , ... , -.. _ . '" ,~,~

.......,.. .. ., . • """,-,,' . ' ''' ' t1 , ,,., . ,,, " , ..
~ -- -

HI' " ~ II: , II< ~''' ' r-o "f" Y ' " , " -.,.,
ll.. . ~. _ , .• ' ' '''; 1',"'•.d \ ~ '
W7RRt . AI, I.. ." ..,
"1, ,, .~~. j i·.,---..-;-. ;~ , ; ·.71 -;;~ ..; ,;-." ".. .:;;;;;;:;",.." .......- , .. ,. ~ '.'.... ,',.'._...
" ~""' ..' ...l;' IIh.' Iy~..... ,, 11;"
ll'1KI'.. ....'l

_ ..~ ' L .. ,.. _ _ .... _

.. • _ . .....J L ~ "-"" ..
r _ , C, _..._."" ....
R ....... L "-.....r .._~
. ....'" ',- .10 , 'IF ' '''~
@!1l.l_'! l'!'.''- _
Ft '. SU f , m ' , """,, ",,'M ,,' II ~

, ,, Ih. ·11~ . n., . · ~ ,,, " " ,,'" "'"' '' hI
..........lo u ....

...... .., .'_ _ r ' , , ......
y- " r 1..oN '-l"-._..- "' - .
'12"0 ....__ "', ,'''_ ,,,, . , ,, ..', ..-- "" ." " _- .........-............. . ,..., r _ oI ' ·,l"I • ...-_••
_ ... .,.-..._.. n ...",.. ~.. .. ,_._._--_..,,-
"-".1''' ' _ ...-t. .... O...'d••,,' U<-"~ l '

R I1., . ', -.... .,"'. ~..·n_'.
lonJ' '' , " .. ,.'" II. m.'" " 'IV.n,
(",' ) M

"'I ' '' ' .' ' n ·w, ,"'.' " ' 'I "t ....... r"" h ..
I • •_ . • ~" ' n", I , . , '~IQ. • ~ ' . " '" ... ,

""

'''''' ~' H.·'' '_ _ t-' '''. ..h ,.
,... _f1 .......""" _ .....,.. .............,-.. ,_,-

.... ~ I. l ' K .....,.. .. ... . ' " '"
~""" ' """", ....... 'ft . ...,. -.....-...
11,'10. "" ,"_'..... II ""2' ,.YI, __ ,,,, ,

l "' l>f , ' ''F lMV h....... ... I ._ un ..~. ...
" It , .... . ""_""<Yl'.,..,~ ,_ .-__••.
"'~""". ' ''' . n ", ,... " " , .""",
....tolo '.. ,.-
.... .... 'fo ~C> ... ,,;~ .......
_~1 _ .. .
wt: . _~ u. _ .•>u,---.t
" ......' L . ·:l'AI · ·. _ ... _ ..·. ~... _
~_... ,.-lo.' ,V -·'''."""""
1 . ......... .. """""'". 1 , ~, ,r "f'~"...." " '~ ..-. lV ,_ "''''''' .hm' .~ .......
,,0I. h. l " 1h< ' " '~ ' , ....W ll y . ...1' ' w1, 01"
, •• ' '', "'" .'" ,"",., n "'''I.
t" ..... , L ~ 11_ "'... _ .~•. '"' , """'.....

"'I'" " '''' "' " " ' '" ..,d, w /..........;
" ,~ -..... • ;'(1 1' .

~ ..."..,... II , .."", ,«J:"t ."'.,....
....., ..,. 1010'<1 ... · " _ ,,"' .... '"...., , w;os""'. , ,..." r.~"".
d _ .......,... 'L_ _•....,__O-....
" /- _... ......_.....
"'"" n,... ,_,,.~ ''''"'Ttl



_ -.En l b.""" ,..I ,. -. ..............
I~ ,WA<~,·y. ,,"'_ , '''' ( ·. 'n" '. ",
I~ \l '".w' ''' "Y"'>-< ,. ,

NEW ttQ.l29lC FRONT PANELS_.---_s.,,* __
_ .. ,~ :J;l1:J;l oI01..ws-.....

.......ul . u.........
........d.n• •.n. llkk4 k

.. ... "'.... ....-." ~... ''''''' -'. ,QIo._ ,__ w....... ...
r-O'- _ ........... . . ..--
.... "'n Il. ' ''-'' .... . _ '"
1'''''''''"" 1'4 . W"'-., nu .,. , ,.."j""·$··.U.,__.._
.. . ..'H~ Il.tl.--;;,;..~_,.. ,. ':;-,-,-;;; I ~...
"" I",..,... ... ,",'"",,, . '"" "",, " '" . " ..
,no'I _';';"~~~=~~~~~=
w~-,,,... ""_,'''_ .........._, ....
. .. .... ", '."flrt ·~ -r-'" "'"" ,_ w .
WOJ"'''-.'~ I . .." .............\.... ,..,
....'71..........

w"'<TIn._ < _ ...~ o.rw ....
>:t " l a . .... " ... w.~ ,_"--.
. , ot A , "'" 'IV <...

""'''' '''.---';;;'~ " """' ....
"" "'- "'"' ' .. n...1 ... " . "'.. .. ,..' '" .~
"m,'" ," ." lIy, ...",n, ' ..... " ,., ....,
~..l ..• • "'l_~ .....

w"''''Tln, W... ", , , .....
-~ --.. ..'.......1""_ ....-...·..." ,,2-'_1=""' ,,_
.. ... .... n _ • • • d ' ""
~_ .."'_ ' \ 1..
• ..-.... .,. hOI ..........J.,'" ,..,..._ _ :
J..~ ....

W' ''TIl Y·1 ......" " ' "'1~·;,h .... ,. -;;:;:;,
N..'.-J I""''' ~\ AI ;S,.001_ I',,", " "N·.
,"" .. , I... 'd l>r . ~, ."" ,... fl ,,," .
" ......~,,-

- - - - -
........ IHY - ---::;:;-;-.....'"
• ·' w""- ,•..-
I" ~"", , .. , , ......~ , "". ,,,,,i
... ..>.IZ'2'7, ~ ".'''l\~~~~-,
"' ~ "'rll ' , "", ' ~'m.'.-."~ ., ,
.......,"" , _ '" 1<:> 1< ... , 1'>1< , ......
~ .. , ....... h '...... 'It ,nl \C --.

• ...., (Il •••,,' ,~~,'~.~~"'~.~..-; n -f.~," In< It.., ,,,, N>._,.._NIlo:"t"...,....,""_ "'-_lNI ,...'
1"'111'\ . , ..:, ... I ....r . .". I........_~~~ _- .
...... ... ,... , .... ~.·, ' '''~L....''''·,.,. ......"""••
' . ,." ''''''''''''"'" . " It.""" , 0' / " "''',........,' ~, ."" ", ,...,~....,
l~ "' " .......\' " ..J7 .. ' '' ..~ .>:'1

",'''' NTrn, 1 I I , "'n~" Co H .....-;,-,-;;:;;:-
__""'.... -.._ ,. H lIJ _..:
IIoftnr. ",:.> __ '''do n. w_ .. tolN_."""' ,.. " ,, ' - -............"'. ;a. """'11 ~•• Il._ .
,- ... .._ ..--. IU'.1140.-.
SJlI.... ~M'W. I'''' . I'''' ' ' ' ' -'"_ ........,~,,·,·,-~~~~~-C
W"' '''"TF~ h~ ""0....... I".",,,,,,,,,,.. '" ~".·. I...""" ,.......,.,0\"/...",, ,.., ...........
'"", ,. , _ . "'doll. " n""" , ~..,-.......-..-.,,-
" ......-no ,~ 1........ "",..,.. Ill ...
-"""__ _ h_ " '_ A.I\ '"
l ... . .-, ,,<v -. 177"1 '", 77_

--";.~""~:----
_M"nl. 'w' u ,'"-.. . " "...... , ..........
"" ...... ",", , W' ". ,. I .... , ~ ""'~"".'" I..,
...,~..., ,,. N....·..." , ". , ~ , ..."' >.~ . '''..'I .....-

W"''''"~ ('._ "'__ c...............- ._roo- _..-..._(.-."."" _....'- '"'.-

" .....n [> ~_h .1UC ""1'.1'<1._ ,_
....... --........... -.1 , _-

- ..... -. ••" 11"1 .~""I•.. ._-,-
W..."'TO~ I. ';'" _ ... r",,:-;:T1';~. ,....'0;1>'\'",,,,,.rMVl --r-...... , ~'H, Il

' ' ''', Ill' '''' I"" " " '-'''til lU' . ...II>.... .
lOll "<. " " " " . ... . " "" "" ., ., " .m
W..." nl. ';I "' ~ "", ~ .' ./c v,~ V';;::;;
lfll V........ , 1........." M..t- ~ h ~ " 'N
."'-. ,,-..._,,-~. ....-
...........n < "'1_
'" .....· ·A.C or.oo _ ....

" "' '''UI' N. ' ' ,_"''' .......
__ _ -J ' "" .., " ..,_

M··:.... >~.. "" 1>"' ..........., " " .. "':
.... nd . ' 1'''' ' ' ... , .",,,. '.'.J" 1 ""1<
,......IN :..,,""".,'.y -
'u"n lY " "'~"" , \ " . •
......."'.... ,1'0 I ..,............"" .""' " • •
.........A~ "-. "' '''''''''(7U'''~'n
• • TW"- " I ...

1O n •..--r_...·" ;;;:;
10".,... 11T.J. I',,,,'hw",' )-"-'"
r..._ :..,_=~~
""'''·TI''., , ~, ..,. "K' II .. I ,,,~ ,, ~ ' I" " \'

1.t,.... " hi. ,,'. ""," , .... " .""" '.
":tJl ~ ,,_



"'" ~A' f ,....- ....... ..,... ..............
1..--.1 .. ,__ ' ''''_ ....r r · R_
1"l 'l:nH.."Y>

.... ' .. , .. t ~ ,A _...... .........,. _ - ..

.."..,. -.d '" ' _ ..- _

~O+ _ r " '_ ' '._.-
... ,., M"",,'" , ......, I"""~""'"_ ,. h<t<-.._ .........
...."" _h , ',_. , .."-" _, _"'_ , ..,.
1"" '..""" ~ W.~•"U,,,.,..J ' hOk ' I·." U~ '''. ,......
, .." ll '07. " , 1.w y """"

(-.r7) ", ,,, , """o,="=~"
", ;ii';~ ,.i;;;;;'''' , :;; , ," ". ''' ' ';;' ''''''''' 1; ,
o; ,,~ , W~"P,·" , '11<' No ,.. "' .... n,,~~ N.j .

....... "" ,',".1' """"""~.===;

.... ' 1,. ·__.._ ........ " ..,...,. ,-,......""'.. ,,_....
lo a><\ ""v ...,. _ . , "". ... .._
CI... ..1__ ....

" 'M' A' I, WA, ........... ....,...... " k,.,
I""" " ,"''' .... llt l\ lfl l( .~_y ~.'..-..
I'.,.....,."" T-....... ' '' . ,,'....,'1" ""'''
(l"oI.,....... " , .._.~~~ :~==::
t,,"' .. ''''' h ' 1.1'>\,;; . .. .._
......... F"' _ - , ......
............. .-", , _ ~.. , Inn
_ , ' '''' '_'' , N •• "--_. "" .. -""

.... 'AI f" "("__ ._Ir1" _a.'-'
(._...._ '. I . -. 117 1'>\ _' ...
.-... • WW1I"""'" • .,,, • 52__
_ I ........ lI ' _ .... .LNetd.

'"1 ..:..~ P 1lll_ ......

"'M '" ' '''';, ~ ''' ,~'. 4t )."..,,,,, t ,~,. " ..
...' h-'" ' ''' . ' '" , " .~ • ." ,,,, "'~Io.
. Rn u. ''''It ht ~, ••I ' ,~ ..., rIo,' 'h, '".,,,'"(.'"";,, ",.
.. ' " ' '' ' , 11' " . , . , " " , ""'•
... R•• ,_ AI"l . AI ..7, A ' , 'A.
R.,,,,..,.-, AI"'. "'«1, !'. ... ...._ .•_." H
..........._ '.0'" "" ~~~ ..~'''~

..lll ~AI I .- ..' l'I .. ' "l "' s:"CI
"'rd' ''-''' " ""', - ...
lI(' "', .. '"'r-! h ·

"'" """. •n. " 171"'. ''''''...."u,.- ,_ _.
_:=~.~., A.' n .. , 0/1. """"'" d.-......c ..-......., .... _ , ....--,....,,·
...., _ . WUO.... "" , .,. 1.. · ., "l"""",,;e,
M", 1.'-.-- -.-.-•..;-.......-..........
... ~_ ,_. "" '-'«rrl T_
...... ....... 1 ~ .. ,_ , -... ......
.._ (771. "., ' ....

.... ...,., _.......-..
( ._....., "'1 '''' ''''IT'' ..__ '.....
U V UU. "'.l>C. '."""

fO. SAl " 0..1.. M " ." ....~. " " 1""'
..... , h"',,,ry , ' Ll ,.1 _ t~ ., "''''
Tho . ..... W1M', 1\.·.. , ,, '~ , '.ft, " " ... ..~"',. , r~"'I" ' l"l ltn l r7

I ..... , . .. ,-_ , ...
.-,. ·11.. _.( ..- .
~=..:.- .. -.. ,·1--....." '10 0-... r. <;»" ... ..-t• . $ ....
.... .... _ $1' ...A.. UI. _ _ t .........

_ odU r- '" "-"'.. .... lI l ~"- ,,.
..1:7
......AI ( ·..... _ __·.................
"-'d; _ ~._•
_____ ' d ........

............ ........, , ' , "'.,.,
" 1(' • '.-, l', """N (" < -.
' I (77lj 1>12 .""'';;;;;0;::0;;;=0;""
~--;-.-..-,-,- ;-;; ·fTl ...·'......I.-, /
.................. " I h .."'. •~h ,
SII220 .., -" Il ·~ $'''' ' ..........
I,m, ...11 UJ. MA, 1"71'1 "'1-,.,.

. O R~A ,¥ , <' 11. ,,' ..... . _ I<" . _ "' '''''l<.. "'. ~""" ~-.. """', ".......
'''''''' , . .........t , -.. ,,,• . rA ,.«>1:
..... ~M ..· .., t.o' \l,,,,,,,,, • .....-
_ _ " • ..M ,_
" 'A'<: A... ,..".."l , • .1• ..- n ",,,,,.,a.(71" ...,.·..'.

~""" ' , (-'II-- · $ ..__ _ _ 1'-'_ U '"
_ _ I ........ n ""'0: ,. 171_.1...

f<..~.., '"' '-'''__..........,,-...~.

;,. "" --_.-- ,_.',,- ,.......,_..,-,,"" .....,....
~,

fOIl U, ~ ' II ' ...... ..........- d;"""

'il"5..... . ~ ""' ~, " II to"' . '1 "
1l1\ ..A" U'H 1·.. , . ! ~ "' , .,
Wl"'II, ..A.' ' 12l ..."

.... SM • •.- ~~ .... N 'l-ll ..
... ""• • 1.0" ,__, .. ""':'IOl' 1.-,'1"\-
to ,_, ' ' __ , , ,...... _

" ... "",. _ .., Ow"M
....~, ../ -....1. .-' d " , '- .....
_ .. , 11 "' ··7' .

_'·""" _ \'111 ~ _ .
..Itt ··, ,. ~ .

--...-. ... ...-... / """"'-....-,-,.., _-_ -
10,-1·-..,. '.' ,... . ...... . ..~
,.. ...... .. _ 1.. . 1_.. " ' .

~---_."lI~~.===~~ .



CDs From ER
I ~ R. d io ", ',,<h i . ~.
___ . " 'A/ UX t .. h...... O' !lt ..., .,,,

"'A "~1f""'''._'''', . ' "
. ·A l h . d ,...,
1to.1on ' , t w
... ...... ,~lJ"t I W _ • • • 5 ""'n _ _ '
.... II __ . _ 1"' "-,.... , .,."
( _ ....... t 1 . .." '_ v..l , ,.-. , .•~ 1 '._r._....... ..
• , I "V"" •._ ,,_ ~'• • "".-- ,,-..-~~.. . .. .... ,.~.1>

. t ,...-.....-... t l'1"
I r ' ............
~ •• • .......y--..._ ....".·"....... '_ ~A... "" · ",,,..
Iy A..... loh~_. h G111 'SFWI-.., __"'~V_, 10<' "'"' (1' .. _ ........_.-... , .. _ .....
_ . . ...- __""'_ An·" . •. 11. .... : : . A • . ' 'U. '.I . ~· I . "

... ... P. Q . .. A A•• At. "' " All. AI. A~ .AI , . ' . ., : . ·A l'. " . • •. " I. I . " . " . "'.
N~, .· · l1 • . .(· . • •. • , f." ··~·A . ·.I>.f, I.L ... .., ...·· ..... , " , ~ Q,. , ,...

l. ..... ,. " . " ' -" II, I " L f . II. I .' .~.• " ' ,....
.. • -<., "". I . MIt ' _ · , • . I •. ~
•.•._ . • _ ,. _A." w,-" 1"1. T-i"' ,__ II A • . II . '4·A. •
...·· A A · "'· A. "'··."'-A · . _ _", ll ' _ •

..n , _ I;• ...,~. r.--.,y.... i '
v 41A ,; t ' r<_

• • _ .1 , , c ....1 G, .-....... n l ' ''1•
...... ..... • ,,, ~ t ...ft"" ft~'

Dave C u rry Lo ngwave J' Tnducl s
Repl.u..m.·n' m.' c!u nk ol l fil te rs

fn T th.· Cu ll ins 75A-4
I h..~ ... . "" d ..pl ;u t . . ..llh. ,,,i lli .. . I. u" " R, h. 1....1
(, ,, lIin" d" ' lIn. d m~,h .nl ,·. l f lU. ..... l'k~ . I~, · . ,;<. I ' I'~d ·

l i..Ii,,", mn' ." ~ ..~~d I k . "rllli n. II'" "i ,, . d,·,i ~ n , Moy
O.,~ , .. . 1d. ," l1IJYI ~ I1· ~n"...n I'll "" " I,i l<.. lo" • • • ••
"11• • • C"" , ', iii , r brU. , th . n t k~ ,.. i~ i .. . I,".

1h••~ h lln . . ..... i1 . b l~ In Ih.. 1.. 11.... , .. /\ h.nd.. i.Hh"
• l ·W . ..1Il < ~d...

• 0;0;8 · l ..~ ~<

·"M·.. ~ <

Sl _rh.. U S"-1i
h. ~,O<~ I", ."' ... . d;~... . k ip..~n' , , hr . 1I 0;......

"'nn..,.""' ~ 11..... " ' ....
~·i~YI ."~.... , dJ ... "'.. ,i,.n h p ' ......

t . <" ""... U~.\ ('_n', 11 0<0<1 (;. ( ( '0 oll!1
_~·. 1 .~..........' n~.



'"M ~U'' I'.., l ..",,-p''''' ''''
, . ........ ~~ W .,.... ,'- ' "'' 0.1.

~,.!:'~ "'~.!.-!'''''''''''''''
f OMu. ~, M,''' ' ' ' R. d"... .., ' ·m,a
" ' lllMI."" >1 "I'T ,. """,.. "'__
r...... ...' -.....ro .., ._ " 'N,
fOIlu.~_-I _ ,_.. ~.......",
-I...... __~ ..." ~..< ~U1 .. '._._ It.l,_,.',.... 11"('-"
(2«~mvw, ,....1 1 i ~ """--

..,..§..I Jc ~__ ""'. _ '''"''~ f'''
\o00ooo. ........ ,.,.~ I\ ~. _ ... , . _ .....

....Ill '''''01' ,..
§ ...." ..- '-"'_ - , ......_ 0.-.-0 _ , , ~ _ .......

rt. '" 1,........ , ,,...
~... .. --
m.; § ..Uc ,_ ..w. .
__. r .......
..' D ...... .... _ , . _ ..,._ "

If''.:''''
fOtl llo -.- .".. " ""', ~_
.... to _ __ ~ "'... _
, , _ ,_ .....H U'<1f>_
-~ .
H" ~"' .lo . ;/0 -./ _ .. '"'..,,,•.....· , , .,.'ow ...
.., p......., , "~ ~Ul , l Q<;,
"'o:! . \."1D ,.. l ,~.._ .' ..h.R . '.." 1M<)".
b ' H . ,'"'-1. ...., .' 1'1,
111114: I_' ''''l..~.... " ...

" U j1 " t (J'iTo ... ... .. ' . "' 1 , . , ......
"MMI ,t... ~. ,__ n ~ . """

' _ " . W..~ ,! -'.l"'1""'!"m~'__....." . " ,. I ~ ~", _',.'._1_ "....
IM.- .... '" '''' . 'H . "M. "~''' I __" 'Id
,~~

"A" '''' ,J- " .. , ;> , : _ •• •_ "1"'".,.... ..-..."... ..... " ....... ..."--... .,-'.
oooi'7ll)I.' .1'IZl'\f,

.. ....' n>, ' ''f' t "" ....'- ,.• , .. u ,... , ,.. ..- "'..,..,....-
''''''' ..'_, T1'< _ 1'..A""" ()C_ _ _ '_ ,_
..... .... "'-'U ~ ,u """ .., ..th." ._
......-n()'....-_ "".. t ""' _

, -... , 1. ""- ".., IIl"o , ..... .......-.._ ....
......n'.~ '""" .... ......-.._.....
_ '--p. '.l12IW _

....><11 1. ... .. _ '"-' .. ..~

.... " ,.__U.' .. lJ'\Il II ......., ...--...

~~~,.. ''",',";;;;;-:CO
" ·A..--rf() , ., _. ""'I V'" ..I ""
..._ _0· '.., .... " ... __

"r ;~..,,;;;:c;;;;;;;;. ;;:-;;:;;" " "IEIl , ( ' 10.0 1 11>... d..h R,' ..~'
'*'-~ p" '" ~ " ...r.... .".·W'Ut:" , "'I3'l l ~l ,

.<> . ............-._ n...

UI Il 111.\ Un i" .·,~..l lJig il..II'r..qu..n..y Il i, p by

~------.w....... in••", n. -.I -.. ".ft_.I1.....
..... .. ...I)·· _ ~K... .t f . ..,.

$1.... 1'1 - "' ,~ 0;., Viw M...,..", ••d1" • • •;'u. h p ',-

ER ......... 1_' ("-"'J R_ , ;. (" ...-1n.("O . '121 .

"""'_-,"'"::-'........,- '-- - - - ------_.



W'I'221....~71
FA ll. 41'1i227·1)11

II FAIR RADIO SALES II, .
1 016 l:~ ~t 10 ... ....1<01 SI Ift'I
I' O K 11 05. Lim.., O Il .-Sl102

Radio-Electronic Surplus Since 1947!
• Mi lit ...ry R..dio • Tnl f'l uipml'nt
• Electron T ubes • T roln,former.

• VoIri.bl .. Capacitors ..nd Coil~

W~ h,nr JnQ:lot~r,lK..i'.lfb j lldudi n~

\ 'R l' /lI · ,,, l","("""b ~ fP" l .........." ........1 ·~~

11-""'l' "h!:"..J f~ kIl ...... k f'\IO. -.1 , $11. '
.t lH/Rf'\ IO 1I.o 1~"""',...,......l · 517,',0

" ....., .""' ~ .. It -_ "' ...... Jh2Ilo.............. I AfI....' A. .... ... · $'WI

ShirpinR <h4 'll.~ .oddil;on..l! A~" lot n u' I _ I ul.l"!t'

h ..n.... ~'·"n i<· " '·11' .Id. E"...,· ,,~.·n,, ' ( •.- ..'
""2tJ!!!!!- - ,,· n 'K,· "•.mll.,.I I.....~'rrv ".-"ill,'T t ... ,..... h '" "",
,.,..- •.>oJ ,,, t.", ,, ',,,,I, • Ih."_,,- ~n·,' 1 ,,1.1 , 1".t ,"~· I. "

' ''' ,rl" oo' ',· r.• I;" . "'ill .. ..".1 I" '''' ~Ih'r f~ '
Y'••••• ,I "'"" ~" 'I' 11><""\ h". , 1 . .. , ll M""" h;l ~ll. ' n", l ,,,.,, ,, ,,,1,
" ... "II ,," II,i. ' "1 ) . 1(, 1M with 1" ,.• , ,I ,.Ih ,', Iodl'(,,1 ,,,I,,,,,.,'i,'"
H" " . ,," 1'( ' wil h W"~I"w,, " ,', .",,1 "I' ."" llo,',·""" h" ,w.. ·,
.. ,ftw",,·. ''',' ", ,,i l .. <1 l rs ,\ . " , ., .. ' I.... '

0 1" I ' I J. HoU ' .,, ' , " ,.,, ' ..... . (·" IIi " .. fl .,di" • .1" 1,". ~ • . T" x,·... '"
....n i,· · ·h , 7" m.,i~,1 '1M . $ II., <" 1"'11 h,1I , $ ~7" I 'S", $ c'''',
" ' 1" " All ,.... " I ' ,>....T ">1'.-"'''.1. K.• h"l,h,~· v ' ·:1. A "I ~I'.· II,.I~ .
1I<"I',i, V"I. , .~ . K... lio","·,,, :;" '-;'''. A.... " '1'1 A",I•. 1l 10·... " ,.. 11.".11> . "' .
IlCA 1I1<ct -h ,l-..· M.",,,,.. . , ',mpl.1<' II- io l.·.. T.. " ,I4.·. I• • ~ , M.... u;'r.. v, ... , -
2J. I .....~ ·, ·,,1 , '1'. s..m. I '''' ~,,1...1 :;..n... I ,. , 1"I'I''''K Sd. , .~.). M i lo' .•n'
R~,.. ,. Il.·" "'AI I' KIl.. Ili.s..,.,.' ·[ >- I", ~·• . ""'l · ,, ...,,"~ ,n ~,••,'

--. .. " " , . . ' .

U~· "' 0.11 F......"'(·.......l .lb U rc~ a~ 1 \

I ~ 1~ 1 1 \11. ' I'" . 1''0' I! I~ ,a1-*<.·11 • ,........... Ionp I ,.-I_ ToI<"'"_...- ...__--_ ....-- ~- ,.... ...
,. _ ........ . _/-4 _ ,_

,.



r., ~..... . ~ . , w;'" ,." ••, ur 'h,
EZ " ",.1; ..,~!

,..~ ..... ,,~, lt

t: / II "N< ~ _ , T I I '"M ,
I , ~''' , Mil~ j )) --.o1 7~......,""~~ ,.-

..,,"II I.......-.. v......" .-_..
11l .~rnt ·• • C_I-..~ ,__ 1
• m . , l'-l C_ ....

,_... ,,~ ~. "..... h'_
D... - n .<-1.." -~~"-~~~~7'
..." .. , llH · ~.C'_ "" 1-1. ) . )[::'> ' . ! ,
....a _ · l ', ~W" ' , "L't·· l, ' 1,.....
"-'. u.;. '" I , ,., '1'. , ~ "" ll ,

( ·A.I" II •(""I"?I'_",..I ,."hI."...,-- -w"..n ll, lJ"'I nl- " "., ....l/r " w", II H.",
l>~ """'~ , ...,.... . " . " ""'" "'''''' ' ,- -" , ,. ....... , ~ ""-........ """
- "~O-~ ~~-r-;7
... ,, " ,. , __ ~ aIO.
__ -........_ .. IL-.....

!!!'"_WI'" ':·111A,. , '.-.... . ·A. t:....."......_--- ........
..... _ ..., I "'*1"..\
'- h-_.... , ,, ,.. _ _

....."" " ,"' _ n ..,., 1'1' __
,,,,,,,.'''' .1W''-. 1..-.VI n.,Will .......
• • _ 1,_ .......~ 1. ...'. ' ..Ko.. 0. '-':"

!!!.l)"'" .In';. •---" ' r "' _
wMlmn s."., 'I"'''' ," '"n.· ''' k''',
11.11•••,. ", "" ~.A<II . " 1 ... , ,,. "''''~ .

~ "" .........11'. 11001. 11 ""'"

...""Tt l ' ( ' ''''"" ".oM, ?I,n A _',I",,~
_wl _ ' .....· , ..·IW (OdS-'
_ _ _ .r u ' ......
_ V,'U.PlllI_ :m
..,,"'Tt" _ " _ .... ",---co.. "'"
""',......, , , " .l" *'- A _" l A , :

In..' '''L -o.....''. ",,-...- ..
"'. ' CO; , T...-.. c,.n._..n.
--~• " .. n t>, IIC""I""I~ ' , .. t<. I.... ·!.
rl ........... , _ ,<.<-_ ,wIIlIWU. " '" W ,

, ~","--. "" ''''''''

W..NTU. ~__' . k," ' ....... \I I ,

" ,.,.....IlU · .\A.. ' \ U:- " .."u '" If,_ ~__ "'.. N " . ...._ ,

' '''. 11 '' Ill' ,OW)~,,. -- -
,""".-nDo 1 N " ...........~ --
H ... _ .... . . · . " ~, ~ , .

"''* "" ,.._ ."'. I<'N1 ,-'<'11.,.,........... .~....
..... NT. n . 1.1.,••.,. .........01 ..-_ _
"'f"'I' ~, - --..... ... ...., '".....
• •h,I 1 " ';".,.,..,. 1"" ' .
I " . A,,~, " '" , ' "'" jW tI ' . 01 . ....
''"'0....... '1_."",

, ·....._ C... , (· A -.' 0\:<'1......,.

w ,,"Tfn . ·A I• • Ill. Avr.A ( Of ' ''',..-n.
"'" ...... ..-l. -.T_ .',.... ' .........
llol.~ ..A .,~t ...... •,_--- --- - - - -
....."'"T>- T_ ..... ' ...- ...
~"'·"" ,•• 1','_ -......_ 1 ..
,,,•.1. 11'" .. ....< ·A. C'''~ _lIt»'

WA" n ll,s..-l ""' ........ '" Il ,.." ....·, ~,...
'....,........'" "1'''','' " ~ I'" '''I''''' ''''''I
~n l:',','~~~~~~~~~~~=~~7'.."",,,,, ,""'.. "'""j ......"'" I",.. ".." ,.
' " ..h..... " " "'f"""' v,w,., "'<)I"','11M
1~ ~ . '... ..... It ..... , . _
....."',-n,.._ I- r--' I . ·

00' __ I""~"'"0-,._ "' ."",,_ 11 __
..."..., _ n 1.._ __ --..,...._-,.-... ...
" ""- .1'..' - -
... .. NTTT>- ~""""..- ._ . .....~
,......1'b, 11011' <-......."'ll_
~'=====--=""NTI ,. ..'..",1'_ ".h."..."'''"." ........,.,...h. ",,,·h ••,p, ""'h""'.I"""",,,,1, •••.,..
NIl Nl.!.'''' lI ' .\1' ' V'o

.. 1.1. ""0 _ , a-n
-... • ,, _ l ' T "'" I" . , __

I'A ''''Zl. 1711\ ,11..

w"NTn~ "''''' " , , . ~ , " "'1_.......,."" _-"""' ....



i•_._- /, ,.,q .Svetlana

". ~."~.'"~~

"","' nL ,,- " " ,"
,.~"," .. , .......
; _~, ..,.... ...... , ,-,
' -t_.... .......... .-.....--__....~.. ..._.... .. ...-

at

Il~

SVCl lal)'tl ))CJ;
\ j/j/<17S

Dayton

""-" - ....•.---"' ... -" "' ..
~--_ --".•.. ,"' -..

wo , um T.... " .... "' ." ' ''''''. , .~ ,....
'" '' """,.~, h"'''",,~ '1,,·.. " " ". "' \
" "''' ~.... II "' ., .... f' . I ' " '' W Il.-h ,..., .
' ..·. " . nd r , . , "'11.\ '. '" ""I.'''.
. ....... a · _

H ' M ' '' ' " , """,.. , Ma '" "'l" '" to""· .~ ~ ....
"-'k' ,."""""' I ' .... .."f. ·, "'"~" .
_" ~ , .. ,,_. ' ~"""", W .• '40'" ,,,,""
lIIo1 " I " ...._"'".."'...

..... S" U , .. ·... _ -. ... " ... lll
IIl ' ·1'Sc 11I. 1<-h ,...,.. .-. 1'"'7. ,"'"
lM..- _, ..,K-... ..... .<-_..~nl .._ .,. .... _-.

......~-'----,

.... U IlX ,__.-....,..,..." 2.'-" 10
h,.""" •••W<-t ·.. , ..... , ~":J

' " rJ"l ( , ,_,. , "'. • lilli,I" "Z f n " _''''-V""",...1... ,....~
on ""'"

n,. ~ "" l , tt..... .......... • ,.............-.-._--. , ..
1~..I ..._ .....2I """ -.....-.

, _ u _,',:",,,,,,,,,,,~
.. , "' _ ;.,. - on
l~_ ..... .. '-A"'''' ''''
.... , _ . "'>Ill "" _ " . . .... ......_ .
"Il' 11'"ll " f.f .....' .....

ff.. ' ''' f., ,. ..... ,al'," .-.1 ......,
'-'..-,- ..~~ "' ","""" "" ..-

"

.... ' '''.Ie I " •• • " a ....
..._ _ ~I_ , ,-1 , ..

' 10"., w,~_r 1 , ",,,."'RI, [[ " r •••
.. , .. ll.... ..." Me I . " " " ", .... m"

11>" '~ I L "',~n """. 1'~" "" " ," ,., "'••••
"" ' " , ....l "J' ...... ..,..... ~ I l T,..
lot. " , ""'rl . I II .......n " , Dr .
_ · u. _ _ ••• • _ •• o· ....

JOf; " '~ c-, ' d . , _ _ • ••_ _ .1. _

___0:.,-..._ ................_
0..-__.~. .. " ' 'UJoI.. u ' ''',
<1 ,..........., _ -c t3>w ,, ',_:;:;;;;;..
........U , y__ ,...... _, , ..... ....'/0._- "", ' -
l U I' .~. I""" .".,.1- ., ~"r ' //

,.....-... n""rl-o_·,",_ t1-I1""'1 .. ....
l'~ M.~.•,"_"h1," ....
m. " '.f, _ , S~W t,o l " 1," ._ . ' ..~
...... I" ...... ' .... , ," ~ ••, OM' "',"~

!..~~~.!-l ..:._..," ~! YA l"~'

.. .. , ." n U Il' , 1 _ .' .'.".-. '......._.._ ''''' ,,, .
_ _ "I"" "''''' ' ~ T ..
1-.."-""1"" . 100.,.._ _ .. ,oW
f__. I••· ''"-lH''' 11
..... .. .110"'" I~ ' ,. ",-. r....
~~ 0..:" ,.", ,..2 · " .
_a~'" ~ " •." .,_~ _



WA"" , lJ: "' 1 """ I>lo.. ~ .."n'" "I"'"
,~ . ,.., ", .~, Io.W......... U..". "'''''. 'f'''''
...........""""'_ " ..,..~n...... ..._ ","""
( '..... ,:1" ............ ......

llU.- ' KUN 'l UlU;:; I KI I' t',.~"

~ %- . n '.., ,~ 'n...." '" ~...~

rI...-1 ..... '"~ Entworpri........"Kl" . F_ .... VT l}'>4~1 tMlT;!11l7'<
1M.!. UX tlle, K7'>-77f>l

Th. Ib d io l i <O<l...
•....... i< 'h d ;"" Th., wu. ~·

'"." I'nori'''' ...Y_ .... "" 411 ' 711
n' JF ~' ,.,... ~.........

...... , ' , Ii................"""'. .......
............~ roo,"

......,•• d; .. f ind.....,...

...'~N "" N.,·. ,,,, t... .....'. " .~. ' '', 'tt N.

.. .... ' UI- : M"W, M~' . Mill '. Mill ,",w

' _ '. "' '"'_ 1'" 1·_ ... r~ "' ,,, l . w ,
:"1--: 11 ..." .._ ._

w~..n/l T _,_" ....... ....._ .........._ _..,. ....... .-..-.1-, .
............ "''''_ ,• • 'if'<-. "M "'''0:- I"'"
,,~ ,_ .r,~~lf1I<t. 1""'!!- ._ ....
..~...... l ·_ .. l ·__ .. :t , .. ~ , ;

........,._ '',\IS-I._lA.' ""'" lA._"_

..... ,_ .~". c.... ... ", " "" _ _ ,-... ",-
" MHII>. I ......
,-......., r- 1 1 ' ,,_ . <In '~

~ (Loon 1"'-"',
.." '1- 1" " ,.. "", H . ' 1.".,•., ;nc"'I
", .. , "" I ~ .....~•• ,....\~V, , .~ , ,ZI'I"'''' ,,,,,,._ ._--- -_ . -_. .
10'.." II ,. Il,.'''·..'k......... ''.....''' 'W. " ",
. ,l I• . " '.(_n,1N<"""" .,\." ,,'..!.,,_ _
w.."' , .. , "' .. _ . . .... " _ "
U.... WM'·M .-ot :::"''''OOc
W~"''' ' I- 71_~ ...._ ~,,<' ,
' ...... _ ....._ ...__t ~ .., ..,Z '

......._ ~ '• .~lT'_

.. ~"'n .. ,_ ,..n~ ..~n ...... ..'........ '. ,....'" ..". ""'."t' .11 . _

...~ _ .....
_._ ~..lfl:.-... _ ....

...." " '" "'J-_.. fn r-~, " "
_ Mil ,.,," ~ l 'W " _ n·., ..1

."..,..... ....."..," / .....
' " , " h" "~" . ,,~ • . Mo,
{"","" ,..., .t." ~ " . ''''''''wlol, NI
",,,,,,"'""7\7.or;, t, ""'I 'n'" .'...'.' -,-- - -
W~N'fI m ''' 0' r '" .' '''~' "',,' ..,. "oy
""",,- :h ~ , ,t · ,',"',,'"....." ....~

"

~._l'!I~.?

""" - - 'n.. "'" _ -':'11 ...
Ou."., C.ftl\l" W• •,... ~"OO;" I"."

Fer """"",,,aotI o," ,
l!>'lf ''''' ~....O.Oll ll
lll9ffll , OR ~1.O HOIl

n~ !.''fIww ""w , ,,~

~no. JaM:trrmJu CllJMcIrII
(t..-.,. r__,

_ ArIIc....c....,_
T_ ''''.--,&er._.---..-...c....., ••_.~&

p _ .-,. t, _ .:__..-....,
Subscri be To(:liJyl

U1 11ei U S iI'''~l

"'" IIei~ ""'I"'l !l!> e-- eo. ._ ""'I
,... _u.",",,-,~ , ..,-E.....~_-,_

r__-. """" ,_",

WA"'H": T,·.. ' . "'1''''' ''' " ,,,t..•"." "
-vi., " .•• "" .......... "''''' . ".:1111 .. " ....
'l " " ~t'" ",, ~,""Iow. "...

W...h'H~ w. _ "'-lIlt = ""'"
' 01. .... " 12. " _' " I......
' .W " A, ';W::;'A.(;WU I_,"M- ,'"')"'''
,~

W~h'lI '" Con- " , rTl ""'-
"""" __ 14/ " '" --.I ' ''"'
....." 1.- (l'IIIo_""
..A...n'~' ,. ~_ A'"
_ ..,"""\ ~" _ W'"" ....
OOIlstl . ..."WW'O-...._
- - ---w.....n l >...._ ... .....' T ..-_..-................_ '~ oI f.-. ...m~I ..._",.•._,...... .~." ..'" ,_ _l-.._



rt :IU ' II AS E I(Amo xurt'r.,
fI":h 1<..10" <0"1""",,, , '1"" ,-.1 ,of , h '",.,. . .. ,.....~ 1'1>< ••""n~ ~, , J>;. ....1
" ..~, ,. " "' •• , do... , of "" 1< , Supply
I,. ~. " ,,~~ _I,,, ,,,,,, " ..... _ .....,...1.. ... ._ 1puN.... _ . ,.,...
_II< ,~ ... _ "

......- ~,
J11 . ... II_ ~. ......
~_ ~_. \ I. toop. "" ' N

TU. •' .4, _ _
U .\ .'.4,__l

r·""" ""............._

Tube Lore ." Kl:n:IUJ",,( 't:
11111 l ISt:K ~ ""U
( ·tIU.H,'IIK"i

... _ _.~ ....._ w, ~, I . "' k>'a.. • l_ '~...- '._~. -.I_.~ - _ ""' --.--- -- _.,-- ----'""-_ _ , ~_~~__, !l!':!: ,.. - ,...
- " ".. , ll" ~ ,... I" _ ....... -...• •~ ,~. .. "".... ~ _

l_rll ..iw., I1:.'·.. , ..
•_ : \I<1),_~'th K. . l 4 " . " '_"-w
1;,oIdllill."1l .,,~:~ . , _ ' ....... _

1·1l-1 1I " d. r ' ''' h.. , 11 ·._ 1< · _ "
'" Sll ;... 1... '" . ".. U ~i oh, ...... ' r ...

"'U\"·' I'". I", ' ,Ir '... ,". 'M' . 1" , 1·' '' .'. 1<0>./;..·. ,
" M . ,,,1,,, . t-'''''M'''' ,,''Iw II·,n,'l'u' ••, . 1., l
, of ,h. ' " · l"" / II · ~""" .",1t "II"" ' I' " ., .
u·;'·.·" . "'" '"h·,,,,,1 ,."""".",. ,. II,,· " .." .,",
,, 10 10," .".1 'I" " ' ~ '" ,,, I" " \ hlo- ' ''1''',10 .""1,, .
,1,.,.,1.,1010, ""co' ",,'" "h' 1·11 " ,,,... , ,, , S I-"" " rio"
Sol 'in " !. I I ~I .. ,,, ,,, I,." ~ /;u,,, .,,, h·,'

1- . .. , ,,,,

I....' """"" 1I ".d ,.

'·"" " ." U"ll '
070- ..... ·. ' • • . ,,,,,I..,nh., ... . ,

,... , .. 1.1 ." b ."''' '''''' ' ·' .'' "............_.~ ,."' "I" ~
..... ........ ~~ -I . ~.~ ~.... " .....

~'_"__,"M,'''"""""'" ML"""''''''-~~_
... " ,. ,-.. ""'" r- " .
vo " , ~ ' ..bo .
....,. _ _ .~~<. " ~~('O

.......I . , ~_...-........h' ' .. I~_...-- '_1""" .........
,. s:"'O' . """" 1 1_ , ·..·.'.1
..""..... ,-.n: "., , h ,,-i -" ,"',
l!l'\IoOt ',.,~ ~. ih.-' '
"'''''0_t _./~_""oUow;._ " "
-- ~ .._ _........~
K* l ...·_ .. ·"" ,

Il"." l ;" " " · ~"'· ' ,.......... ""' ,.........
I ,......n<_. _ ,.-
_ II. , ..1'_ ",_ ""_...
:a", U . W_ Il ,.. , ""'•.
" ,~ ,~ ,._ I R.II ~.M ' •,,_ .., ,..., ~.... ......
, l ,. ' 7 A" , • ....,;It< ltV

1'"' -· r / l<>- .- ' ,- I_/..-.._ ~..,.,, - ,
" I ' n U ",. ' '''' _
._ _, "' " " · 1'
T_ _ . " . ' '''-l. __ ""'-...",...... ...,
..... »t ,,__ ."" 1'--.-"" , ,..
""" .W. ~_..,.•·_ .......- .-.:
l .... " ...... "'~".~ ' " ,~..,-~,..



The Cullins Video Library
'''''' h~';_ ~ \'II ~\.l " hi..., 1 I.",~ .~ Ih~hl. ,k...k, 1 ••k" ••, .' ,• • •,
" ....nkl,,-.:. . 1'11:" ' . ' " >Io ~''''' ....1 1""'1': .~ Ih.. d ' A I••
......_ , ol ' 'I ~\'I' M · !f' . """,,., ,h·.M1M;'I. ' . " ·....k.1

' ''''' ( ·g ' h ~,. V'll"·' Viol- 1.' ,,~~ ..... A" on ,~""h.,."'''''''.''' '~ 'hoo ...
r<'I"'I.o, , , ~ , "'_"'. "'M". • IW""' " .." M'II: I
....-' \I ' _ .--..M 11 ............ ,,' ,......
' '''' (''' ''_ "MIn> I ~N"" A .....,...... KU ' , U . • "",,>h''''
. """ -' .w.ol , RI1 A .

~ """M_"
n..-O;-,.,'ioIo __IV _ , 110"... ' ... ..... f _ __ _I. ..... .. --..I'U-
............-.- Ir- '*""'. 'I'"'"...M"'.w .......,. r ..ol_. I• •· _
..-~ ( --.. \ '.-ry ...-..-...- , ~..... ,,"". _ ......
•'lv*ol "' ,

1"" (''''_ ,,--.. ,'1. ;.---0 ~'_ ............. (:.. 1.._ g ." .

$;"~"" , oul _ ._ ~ (·.~_IUoJ••"l".-, ""_n .
h ••••'1.k ,. ~ ,hr "" , W 1. • 1'1"> •• " .... . !I l. 7"oA 1 I.WM :z.
.. ' _ .1- \'1'01 I. ""-I . "~ 1.1-1'1\' ""' .....

llor('''"",.w.....~ 210.....,.-' , · ,.... prr-h ""'l ,.hr
7"oA· ~n." .M , _ no ~ ,hr ... . oIJ IJoN 1.. , 11<0 ....--. _ -." ...
• ,,'1'"'" ,,, ..ol "1'''' ,.., I. W<;- I \'I " "" h w." , II.· ...
• Io,:M I 'M..".I" .. ,... f"'- .,. " ,'" "" .n......,.: ,..... ~' I.."- , , .
",.. 1.0 II........" .. ..

n.r (.n'"n' 7\A ·~ V...... • ,,, . loIN."".Th" ,.• ~ 1,.,tI•• ,1>,• •",""""OW"., ,_,",
•• n, ..." . """,,',"" .._I .. .. , ok" d · .. , ,, I" ,. h .......". " . I.l ",.;. ~"..~.. y""
'h"" r." .,11 .".... ,~ ~..,."'~ Y'~" 'n7'>A ·~ n",,,,,,~ I,~ , ' • ,.,.
N_.VOl'" Vld..., 7 1• • ,,,, · ~II " '''. II.·,, ' " ,,' I ,.,~ ."." ,,,1 t 'l' ..""~" 1>.,,,.,...+.....
"R'h",",,,' ,' II. · " Ih,,"'''' .. ",,,., ' f '"'"' .... d. ,,,1loR'., h' .' .k" h' ~" .' ~ ..~w"h " ILl'", '"
'·' I_...t ' 1". ~ N'I'l" ', WM l It" ;.,,,... ,.. .,n .,t....oI,,',·ly ;,_ ... I,I'k· .".,y " I",',. m"h,. , '"
lI ". 1_ ,....y ,I,,'y" \ .1",.'fl", "o.lm "..1., ., ,,_'t,,'••,.,t.R",I" k·,. , '" "i' ,k... ·"I" ... "
I" .., .".1 "'M 1'" .,1 '''''.,,1>, "' '''' I' k'' ,· nM,·h.", . ·.1 ,,, _I ,·k.·"".,1 ."~.." • .,,, , n o•.
r<·.',,,m.,n "",1,." .",. "...t,,,•.,,..,,, ",..,hk.,'M_ ''''~ .'_, """,,,.,,,,, H.·..· ..
,••t,;"..: h~,' II,,,••~" ••·.,, 1. 1,. · ,,,I.,•.,,' I" n '

N-l'MIA A~~ ...~ " .. Viol. .. ",.. "" ," ' 1 I""", _",I ~" ,,,,,,,,,•., ,,' N· "k' A
;" " .."'.",, '" I, .." , " h. .. · ~ N' I'I'.-I. WM IIII' ;
sr ·....." V;~... ~ ...,'" -~"" th",'~ 1:,1'l W All IIk;' ~, ~ ,.. 'h ,~h . 1'....".. "
,~ ,hr S1 '''''''H \ n1"" " . _ 1 _1,'. ·. ' ,,, ~ ,.
_ " ........' I••'Il . ' ..,. ~ ,.. !to< !iI "
AU.kIr-~ _ hlr ;. r A' '

......_ _ Mul "'" "'.._ , ... . " ...1"'....

....... "' .. ' h h" "'" , "'~" _U,,'II: II .. A .
~I"""'" ""rr<'ol ......
.....1....-1 1 , "'_' Ir.·UMO

t:K lk.uL-t "..... 1~b--&.\ ( ·ounl~ R,,,,d ( ;. ('urtrl. ( .~) 11 1.12 1



n ·' "K' TlM" '. "••,."lOu, W. , , 1II.""'" , : ,_"0_"_•." w.-,,,, 0_"......._._ " .., - _.'.-.0.,..,,, '-., , ""."' ..m.~ ,.....
,' " ,'' ' "..... ~ .

.....n l . ""- .~ -.. _ .......... .. .......
k_ "O/A" 'I ,,, 1""."'".•.•,"-!:::"
l.-, ....-O" "lln. 111"1.... " l_
......... _ ... 1<\' " ." I.", P ,.. ."... ..........,.'"-"'-- _ ...-..
-.. •• ... ~ -.or .-~
_ ~_, "W r..........,
lit. \ooJw" Nl ...n 11\.. ~ ......

.....n '" .-- _ _~•

..~ , Il . •
_ .._ WoN_ V_ 1..-,.. ... ~ .. .

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

...><no-. f _ l. 2 • 1 f · ..

..... .,. _._.~ , '_ 11
_ ,_ ,,' , " ....· 1. " """""-·,.._ '02,_" .,.,.....,

--~--......n'. ....._ ~_ ~•.._ ........
a..,..-..__,.. '~' '' ~.~" ...._..1••~

'+4-'. r..."'. T1 _ .\ ·. P O II" ,
_ .__ lO( \ """ '''''' ,'''' : 01 " .1';

..'....n ..'~ m ·'." T·' .'IT·" "-T.
"" 11,S. l'," :!" , ,, ,, , ~''', It...., .......
.... ........." . . ..?l r-.M ~' )' sw ,"". A' .
.." ... ,... 'OIl ' 7"" '''''' ••.1. ... 1< ..
l<n-W}_",~~" "'" .~, _~_~~~~__

.. ~ " " ' " .. , .. . " " . .... " .... '" I ' I~H ,..." ...'h....,' ...",""','",. ,,'W,"K' ."'" . ,.,. ~,.

....", '''',',klj''''' ' ".. I"""' 1:'" " '·Il'"._ ,t,••
• ~"T1r" Mo,,,·",,,' .1"1' ' " 1.'..,
,...... ........." ••, os """n'." T...
..........."11.., ' I .. ..... "''' , _n. • '
." (.,,,-.,1Ilt
..ONl" ..·._ , _ ......I,......~•.•·.......""
""" I. .~ , .1 , . " ,.., " ..--., -. ,'.2"''' v.. ,...... ' ''''- ..
CA . , , t"O-lIl l1 ,',,>1_,:"0-"'.'
"""<T' 1> 1, .... ' .""" '';Io ..-o..-<",...~
............ ..M "l ... '_~ ' .. .I_..,
lNl' ~_._

..~....."'" _ ~ ~ - ''''110·_' , _
lIO-_ .-. ".~ I , ' -" .
",-",. n '7Wocl" ......."............_... ............ 
r-.. IJII. 'I Il•._ _ •• I"" " ,.......
_T-....r . Hr ....·.p.· ..~ ,.......·...
"'_"l'o-II,"' 7-, , .-.._

"

F' ' :CTIlON TUIlFS: "II 'n""" II......
""'''''110 ft·. ...v~ ,""".....~. ",,1",.,._
1... 11'1' ""'pn""y, lI,i' , FI......n l..
C."p.• I"" U Nt ) . , . 51 . " ·10,
V....,"'...., W" 'IIWl2, (1lI1n -.....0.1.
(1hOl_-' f"-JI {lfoO''''''.'''l7t>

..."..nT> _ "~ ~ ,.......

......... . .-I ..~- _ ~, "'- ~ , " " -..'"

..".., N it "" • ~.,"_~~ _.."""'''...- _1._ , .......
»·.n ·. -." ,__ "'-," • . n
....~ ... . r...... N\.~ ,~''''"
-- ----
.. """, ~ • •- {.or.
"'_·.• lI._W ~_h__
.. Til.: ; _ _

{_., r-._ ~ ~"'"

.-.n. _ AIl '"

... ....",...... , ' .... ;>" " . do w-' z-

....... I.$A'" . 1Id.- h _ :0 ,'".._ ... _"7 ~ .."_ ..,
"'/"'-"" '" ...,." -......_......- ---- - -
"' '' '' 1l 1~ _,_ \ m" _1'"
.......... ~~ 1 A_ ··, .."
lIN. ~, r'I; ,,_~~=_~,

"'""1' ,,,~_..,,.._ v_""n .._ .. ..
• ................ . "" " ..... " ..........u N O'
~

...""n" ~~'."" "'..j.,""'• ••It",·,",' .....

"'" I ~." .. _~,...., ....~~" ..,,~.'~,' .

"',. ;It ., .." " .t,,,.I'-"'"'' '' " ,.....IN " ""
(~ ,., WI 17 "

W" ...." It , ".~" ,.. ,'" ..... ' ~· "".~ ..,",,..v"
''',' , """"'"" r,,· W,",, 1I ' , m " ''' ''''''' '''1'
,~ '."",, . w ,HM " . ' . '" ~"""', .
",.~,,'1_~ .·, ...
..~ " n.", <;t " ' ,, " ,~ <'1<... t~·,,'

"" ""'. In " "' , , " " " . ~ II ( " . "
I ' · ,·~~ " .....·..", , " .......I...~'""'" ,,,,W"""" , ,.,,~ I.""_ ,.",
..... m.......... . ' _



; ,

ELECTRIC RADIO STORE I

.AUi. I""U~'

...U.......__....t.IoIot .. , ... ,... ,.... Of " ~ ...._.....~.....,..."',0< r....
10.... .. , . ,10 ' ... '11>1 ""' . ...-.. _ ......." ..., . ,... U~ .......... _"....-("OM"." " 11 \IS
~ n ... _ f••"._C • , ..,.... Io<.-y-"'.._-_•.-,..,..
_C. ..... _tn,.- ..o;v. _ ..-.Q'CT .... FIt . • • _ -
1.'Il .... " 1-1;11--_C- • • ...... '>-___• Ui ....'2fJ... _ . :0.0_ •
... .....U ..__...._ C'

• • """ k"'S." Jl ~ _ ""..-. ·' l_
i' '' .... ' . '1.1 11

T ·SHIIT1i__.....,....._ .._ of Flt'...__. •___·.....

_"01-_" Toot ..., ... •__......_ n.t.· I_ ~""' f" --_ ,""T __ lI,S _10:1 ___.' M L·l<L ll.n __ "",,"0_

...... _ .. _ of •• . Ill ... ." .... llllU

1I0 Cl..S
V_-,, _••• '''' ~'- .''''",I . ", 0<;
..". ..... """ ...... ... .....,. .....<"_ ... 0:__.... .....-
n.._......... _ ..... d ,----"," ,",".... ",N... ..._ ... """-_ $;I....
C_..._ ........... Tlw " _ Tooho' &' "'1-'''1
.., ___ S ...... ...._ .... __ _ ."~ O'i

.""d...........!Irion,.. Mol _ .... . . -,.."" .., "'_ u...,,_ ,.__ . ll4 ~'

'" H .. ." ......... ""-""''" ..Jo, Ir!<lt.... by T.... """,'. ".'"
11r...... ...n. ...... ......._ N....' """"'" by o.u. l. ... . ..... '10..-r/.l.~ ",. 114 0'\

II' ''" N...."".. .., r""y_ , KH ' .____ '100'1
M...... HI 11.. .. " ..... b, Cl,ud 0.."'....____'".
T,_...... I"..·......... ....."... ...""".r..... ..,. RO)' .....J ~ . M......._·l~ l ....
T1I< ('_ R.,. r .....r ..·..."''f1_11,...,. -.l AI'I"...... _.., -. I<olln H_ 1 1"'~

"'-'_ r.. ... _ , <'_",_• • _ ..... 1'..: ·1....1. ~. I·........... h<'d- _n.....
1_ ,...., .... .. ..,. A..... . ,.,. "'I I• • .___

~ I''''
T.... t-..,.1_-" ~16 ~

.... ,.,.. .. n. .. .. (..,._ .- .-• .. 1_ ..._-... ... ,IIrt,

k k ll... 1 1....
,

.5.......... 11....' _.1:" • • • .... t lS-JeilllL Uo)IM ill"

_ ..... '.116"..._ _ _ I._ .........",..... _ ._
D1ffrJllJlll ..uJo' "balliPJ'r!I.Jrrt!.=..lI__....,,_ _ h,....
r. ,..,.. toOl Dio..... ,.,..._..........- - _1J_.l5A"" '1 "_'........__ w__•_____ ._60k

t:R. 1464.' COUIlI)' Road ( ;. C ortt"/" C O HUll ·957S

•



TUBES · PARTS . SUPPLIES
~OUIt COlIPl..ETE S<NRCf FOR..•

, ....s.

~-._- ..--- ..--.. ...,.....
~---

~""TS._......_.. .; _.11 ..-.--_.--_........------
- -"-.,-_.- -_.._, - ...- ..._--_0.== _ ..

_ _ _ .0

o;.vACn_..._-~-~.,.",.._-------_..._-
~. -~::=:----_ .--- -...--~_ .._--_...._--------_........ _--- ..

CALL., E-MAIL OR FAX FOR OUR NEW 12 PAGE CATALOG!_.. . - '- " -
ANTlGUE ELECTRONIC SUPPLv:

...'._...._."' -" - -""" " - -.....".,-"""',.

Subscription Infonnation
l(.atl's Within thO' U.S.

$28 ~' fur 2nd (\~...
$}II 1"" yu r lot cl...... with lo p<' $42

C. n.od . lb y . irm.il on ly l · U.S. $41

Othrt Fono isn Cou nl"",,, (by .inn. a on 'yl _U.s. S'i4

Elmric R.adio
1401.1 County RO.Jd G

Cortez. CO 81321-9575

",ontiFAX l'J7tll Sf>4-'I I8S
.....m.. i l, n*fron ti" , .nrt



:f]
/ 1

I

)-

I
\ 1

n - m

,

e ~ e-

,
::=. :t 1"l1

I

;: .... ~...., . n

,

n' ~

, 0
0' -, n

,

00-< ~

I
,

••
~ ~>

I
I

"' 0';""-
. ~o

~C\
~

, "'r1
, -
, ~

CJ"J...,
n

,

, t'"",

I >
CJ"J
CJ"J

,,,, .
~~ c: ~"s .....
::: :l: "~2; ... ~

,
¢'l ; Ili
t;l8 " .:1il ~ ~

• •,


	133-001
	133-002
	133-003
	133-004
	133-005
	133-006
	133-007
	133-008
	133-009
	133-010
	133-011
	133-012
	133-013
	133-014
	133-015
	133-016
	133-017
	133-018
	133-019
	133-020
	133-021
	133-022
	133-023
	133-024
	133-025
	133-026
	133-027
	133-028
	133-029
	133-030
	133-031
	133-032
	133-033
	133-034
	133-035
	133-036
	133-037
	133-038
	133-039
	133-040
	133-041
	133-042
	133-043
	133-044
	133-045
	133-046
	133-047
	133-048
	133-049
	133-050
	133-051
	133-052
	133-053
	133-054
	133-055
	133-056

