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Th(" Pu rpose of Electrtc Rad lo

Ek"l.1ri(' R.:td io is published for ama teur radio llpt...a 
lurs and o llwrs who apprecia te Vinl.l~" radio l'quip
men t. It is hoped tha t the magazine will slimul..t., the
C\)ll .'<1 in~ III, and in terest in, Ihis 'YP" of t't rui r m ' llt.1lte
mitgM in., will p ro vide informa tion n,.;arding the
mt"lilica lion,n'pair and build ing of equipment. WI' wi ll
also wor k towa rd s a greeter understand ing of amph
tude mud u l,.ti" n aud tlw proolcms this m." h· f,It..'S .

Electri c Radio Solicils Mat erial

We an' constantly searching fOT &ul" l material fnr
the mag.uin.-,. We want a rticles {In almt>!>1anything that
pertains 10 th.· uldt,-r amal" IITl'I.I"ipm''fIt ur AM o pt' ra
tion . From him' 10 time we wi ll also ha v.. art id."S and
!>luri l"S n ·k....ant 10 the> C.W upt'1"a lor and II...•SWI~ Good
phutus of ham Macks, hum....brew l'I.Iu ir mt'fll and AM
tJpt...a tors Ipr..f ably in fron l of ttwi r t'tJu irmt'nt) are
always Ilt WI' also wt"Iromt' sUYJ:."Sliuns fur sto-
rilor; (If infunw . lion on unusual equipment. rur addi
tiunal inlurmalion please wri te u s or give us a call .
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The R-39VURI{ fro m th e fro nt. St urdy ha nd les on th e s id l's m ak e it pnssi ble tn l if t
wh at wou ld othe rw is(' Ill' d 52 pou nd nn'as ('d p ilo;.

digi ta l couotor wh ich is marked a t inter
vals of 2lXI cps throughout the tuning
range. The accuracy of the ind icah."lI Ire
quency is spccit icd as .. /. 31.XJ cp!' when
the set is ca libra ted at the nea res t 100
kcs crystal check poi nt . This is c onsid
orably bet ter tha n the BC 221 frequency
meter, which wa s still in u~, in the 1950's!

The R-392 U';.L'S triple con vers ion on the
5lXI kc to 8 Mes band s and double co n
vers ion on the hig hl'r frequencies . It ca n
be connected directly to the T-195 t rans
mtucr which tbcn p rovides power. mut 
ing and antenna swi tching. bu t it can also
be operated a lone. llw.' re is no p rovis ion
for remote tu ning of Ihe R.J92 or for pre
sdting In-qucncics for q uick selec tion.
History

I d on't have written hi story for the R
392. If one follows the !-IOry o f mulu
band military com m unica tio ns roooivers,
one find s a St.'ril'S of M'!S - the OC. IW:01,
OC-342 and 348, the Army Su per-Pro's

5

(ne ·779. 794, and ltXJ.1) and GR R-5, tht'
NoIVY IIRD' s IRAS, ReE). the ARB, the
ARR -7 (a n'p.lckagl'\J SX·28) - spanmng
about 1935-19511, which are more alike
than different. All U!>C band swnched (or
coil-c hanged) capacitor-tunedlocal osctl
laturs: no ne have sealed oscillato r asscm
blips. As J result, dial calibration and re
sl.'tol bility is of the order of a few kcs a t
75motors and mo~ tha n prn portionatd y
Wtl n.l! a t hig hl'r Ircqucncjes .

The mid WW-II development of the
I'TO (the name applied to the Collins
scaled unit pt 'nnt'ability tu ned oscillator)
pointed the way to an entirely new a p·
proach w hich was cx plone d in a se ries
of radios beginning w ith tho ARC-2 lia i
son transceiver in 1944. By thl' late 1940's,
the ITrO had appeared in severa l Collins
p roducts (among them the t'a rly mod e ls
of the 75A Sol'ril'S of receivers and 32V
scrtcs of transmitters) and a second g(' n·
oration design wa s in use. The stage was
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1

Top view o( lh~ R-392 wilh Ih~ C",n~ rl"movrd.l'ro nl pa nel iS011righl.JuSI behi nd p.lnt'l
wi rin g is the lop o( Ih e (or~1 of lun ing g~oIr, . Tbe Iwo RF stages olI re in Ih f'ce nter section
(orf'g round, b f'hind Ih rrn olI re th e s i ll: sdsof RF ('o ils ;m d lun in g s lugs. The fi rst tenab le
IFroils are beh ind the s id e plat e in the fuft'g round, Ih r seco nd Illnolbir IF roi ls a re oi l
(u I('ft.

Holl om view with Ih f' (,01"(, removed . The front roln t"! is o n tht' It'fl . The IF , 100gt's o1 r~ o1 t
th e righl. Tbe ..u di o (,Nssis is in th e cen ter sect io n fort>grou nd, wilh th e vro UrrO)
b ehind it . The ('ry s"'! (,o1 lib ro1 lo r is a t th e rt'.n . The Iw o ('01b! " in the fon'g round were
disconnected (or Ih is photo .



~
1
~
~

\I'
i-

-
-
"

-
~

"'
~

-
lc

l
~

-
...-

,..-
-

..'
7

1
·

...
..

..
.,

-.
"'

-,
:r

a
...t.

t;r
'

1
"
~
~
J
"
t
~
~
7
d

"
"
,
u
.
!

.
!
.i
!"
;H
~5
"

=
~
!
.
,
·
~
"
!
!

...
;:

~
,,
,~
~

,
~

,:>'
It

_
:i'

-
-

~
_

~
..

"O
r
it

1
~
"

..
...

"
-

S
...
~
,

.
,
l
i
·

·-
-
~

..
iii

:
i

-
-

.-
:r

q
1

';
:
i~

~
;.

~
E"
11

'~
'

i'
=

i'"
::-

'~
~

f;.
.

i.
1i.

1
2.;-

~
~

."
~
'

l.
;
;;

·.
1

;
'

1
_

~
~

."
,,
_
;

.
~

t
"

"
'
~

'::
l

,,"
-<

~
.
_
~

'"
"
'
7

,,
~
~
J

-
~

l
t
U
j
:
i
U

~~
lt
l

~r
~5
~i
;;

d:
:~
i
~
!
'
~
i
~
~

"
::'

l
~J
n
U

j
!

;
~

'
{
~
t
i

~-
..

;
.g-

~
~:

!i
-
~
-
~
~

...~
!
;
~
~
t
t

i!.
",
!~
it
li
.:
'

..
..

:q
.;

f;
;

:r
:l

i
~

~
!.

li
~~

~
~t

l~
3

~.
~

l
f
~
J
im

lf
~
;i

:;;!
~

:~
~~

i
~

ff
~

~~
Sl

;!
!

~~
l

1<
1

in
~
n

~
h

~
Z

X
':i

..~
r
i
H

i
~
"
~

~
~
l
"
i

~
~
~

";1
"5

~
1-

:"
~

~
~
;
j
;~

,\:
:r

!
l
a
5
~
2
~
~
~
~

~
~
t
i
~
·
~
!
=
-
~
~
"
a

J
t
5
~
~
i

2
.

~
~

f
'
~

i
~
~
I
~

;
.~
~;
''
''
''
'f

,·
~
~

;
~
5'
1
'

,,-..
.

"'
,=
f
~
'_
s
~
,

=
;.
~"
.,
l

.$
=
;;
~i

t''
':;

.'
'

~
'''

''
~

>:l
..

'
-

'
"

~
-

~
~

-
•

•
-
.
~
~

''
'

CO
-

-1
;i

"
-

j
.
"
7

"'
l!.

.
~

~
~
~
~J

l,
P.
[
~
~3

-
i

'~
~

a
~

n'
;;;~

ii
~

!.
:

!·
!:
~~
'

~~
1

'"
i·
'

~
~

~
!.,

f
~

j
i

~
~

"'
--

:0
~
t

3
"'

~
..

,,
--

~
e

a
-

..
..

c
i!

.1
_
~
~
_

!
"~

2
r%

l.
J
%

l
t

ff
;"
'
~,

~
§
H
J
i
r
~~
,.

~
;
n

::
Jj

:'
~l

r
;
~
!

i-
s·

'
<
'

i
~
-
;
~
;
:
~

-'
i

-
~
'

g.
e

•.
~
{

..
-

-
5

i.
..
_

~
f
T

~
~
~
~
~
"
"

~
"
c
c
~

,,
!o

j
g.

.'
:j

;r'
l"

:;
::..

~
,

;r
J

;r
Z.
~

,
:>
~

~
~

~
;r

;r
..

"
~

..
..

~
~

'
"

~
..

'If
lr

"
~

~
...

'
'.

•
,

.
.
.

t
..

,
=
-

=
~

~

'l
'''

''
'''

'
e

e
s.

e
c

s
,

"
,

_
e
_
~

_
~
_
>

;

'"
~
f
"
f

<
,,

'
if

3
"

¥
'

~
..

-.
".

~
..
,

1
'
l
i
~
l
;
;
~

~
~

~
....

...~
,
~

-


'I
;
~

..-
~
.

~
:>O

=
.~

7
_

..
~

<
_

•
•
~
~

.
,
,

}
'"

l

'
f
l
b
i
:
q
~
;

~
5
.
~
.
!

Ji
..

~
:r
.-
;

~
i

",
!

l
t!

"'
;.:

>
<I.

r,
,~

".
..

,!
:;

!.
~
~
~

~
.c

"
'f

,
-
-
.

~
i
o
"
'
l
~
"

"'
=

'
~

l
q

"
.
.
.-

•
.

i
,
;
I
·
.

}
~
;
t
~

j
'-

"
""

"'
<

!o
f

c:
.'
~

!O
"

J
~

'
''I

:''
~

,
.
"
,

;;
•

•
s

s
s

s
e

r
r

e
a

r
r

.
,

~
..
~
-

-
F
3
~

~
:l

;
~
;
%

~
~
~
!
~

~
!':

l
!
~

;:
f

~
~

..,
~

~
t'
;
~
i
!

~
i

f
5.

2
;:

"'
:I

,~
::

'
c
:

f
to

~
i.

"
:I'

~
~?
--

f
J:f

..
~

1'
-A

"
i

5
._

,-
i,

r
;
~
o
.

~
!

";
_
;
'
~
'
!

""
~

''
''

'
~

i.
l!

.~
"
~

=
'~
I

3
-
"
'
=
~

.
~
;

:l
~
~

7
~
'

..
.
.

i
-

g.
f

~I
~

~
f

~1
S"

1
is

i~
,

~
II

,;,b
:
~
~

r
~
~i

[i
J

.
"

.
:r

l,
C'
~

~
,

"
.
!
l
'
~
l

-
e·

"
'
_

.
J:

~
-

-"
!
-


"
"
'i

L
j
J
~

~~
l

'
-
'
I
~
f
-
~

~
;

"'
L
'
i

f
~

""
,

z
j.

l!
._

<l
.
_
=

~
..

.,,
!:

.f
.1

.
;
.
=

~
t

...
,

i-"
-

3
",

'"
..

,
.

•
•

~
'
~
~

'l
!.

".
.
t

f
:

,,
"

-3
'

.
..


l"

1
'.

3
•

..
~

.:
:<

..
o

l.
~

:
1
~
·

"
"
,
.
~
f

..ll
il

~(
jl

f
·,

3e
't

.~
~
~
~
~
;
:

~
i..

'
C:

"
~

~·
-

~
~

·""
"E"

!
'e"

;'
i

-i'
",
~

....
o

~
S

-
7

'
,

_
-

-
!!;

1'
!.

f
-

)
'""

~
".

•
p-.o

-
..

Il"
~

~
~
~

....
."..

...
;.I

t.
"~

..~
.

'<I
!

'""
;r

,
.

•
.

"
.
:

'
.

V
=

..
~
.
.

'
..

{~
i

rj
5"

~
H

!
::;
~
~
p

f
"l

~
!
f

f..
!.
~
~
i

i
~
z
t
~

!:.
j

_
i

..::
Z"-

a
'

'-
;:
Z"
;
~

";
~

;::l
!
l

'·2
.;'

'''
;'

1
-:

:
5

..
:;:

~
"
f
t
r

~i
~

~
;'
~

P..
;:

~
f
i
~
f

;:
;

~
~~

.
!.

i
~'
i-
:

13"
'



On 1"h~ Air W il h Th~ K· }Q2
n..- lI ·m i. io-' ~l>o ~tI , um pk"" 01

• 11 m,It'~ry , .,J . .. , ,, ~, ~ 'n~. J,,"
ron...~' ,210 VI II ' ,,, pon. " (\,L.o,•. ,......,.)
• nd D n .L.o.......' . ) . ... ~"...... pon F "I
,Iw I\Ml'II INI\ff . lll" N'; { 1""'110 1,
",n"',"'" .... ,,,,. f,,,n' "'..... . 11. ,.-.1
P"'-"' '''_ ''' I,,",n .. } ~"'I"' . ~l""m_10_"'" ~•.W>Ir pon II uf , ,,,"__ ,.. t..._ pon l. _
~) 1"'" II. F. ,... It uf ' ho' "ud",
conlln1<>ft. F... Rod.,~.. h.r< , I>< no--
~'po.. ...,....' k, ................_ n. PO" ,. "''!!'" _

Un_,hn-r o:I..n..-.1~
C~I\' "" d.am.... _1
_ lI ·m ' No y to I.. If
,..... dn'l' n SA"" rkd '1l..wI.

n ....." • J"'r;""'" ... ,01 tt"", "'.
r"opo ,......"II.nd " ""II ,,,," ...,.
Conelu.i .

On.··. Ie ,m....._ ... uf ,.... 1I ·.l92 to

0/ r\IAA'.I ,h;" ,oJ., w<>u ld I"'~'"

bly ho>ld up ~ ~... ,..... w,",.·" t>c" ,......
...h .... jo.1" Tho' I,p .nKlnd , ..... rog,· ,,(
,loco f"' '''~ II " ...... " , . I,...h k· 1'.<>'·..-. ...
10 , ,",, ~ "'''''' , S .,., , <C' . n.. n -

d.-n u l l>i)\ ,,,,,;nl\ ~ ' '' ~". . ". , h.' "nly "n,..
I r.n ,hink " I ("n. ~."" ... ",mm"ni<.
''',n. n ,,~......)""h,,'h I'm, " ml<l "I''''.'' '
""tl h, ,,,, "'m"v,,,~ y"'.. , ',,1,1 "",·.,th...
)\k>V, ...

·1l ,,~~,.I ",".' ,,,,,', ~,.. " .." , ' '"
" 0""01\". ,·ill".,.. W... ·n I II'" my Ii II·
m wu. kin!\. I " '. , ,... , -1 b, find
'u' I Id lwi,h , ...' ,.;"' "'~ "I , ....
.....1 , ' in WWV, , 111-0 h...- •
_ ', .nd 'urn , ' " _ ,

,,-.k. •••.. _ """h ' '''''Il'' '''' , 1>0...,
""'... I d....., k...,w "' n.,.", ,,,,,.
hi ,I><- d'Y" .04 ay.-.1 · IOb in.-
~ whir " win f"i'" , , ' N

TI>< 1I·}" l w • • p l>ly ,two h nt
sr--l """ "" I<> ...,

oprt...... _10- " w ({" ll".,..,.
-""r- ,1oסi ("o/to lly .1;<1 _
rtor 1I.Jl12 lor .......01.'" ..hilo- fu Dy out>
~'l 0...- .pplior"'''''' woo ....h. T·
19'>.... , . .... " '" • ~''P "'1"'1'1"" WIlh
~ ..-\ool ~o.J .......... ....~,...., ,hi<.~ w'"'

" ' 1". ,,1 ,,, ,.' "ltk' ,,, 1.. ,, 1 .ny ...
w h.·" 01 . 1,,', 'N' AI...... 'ho' ,I.."",', ·k.

" l>o~ I ~.k w"h " 1"'1'.......' ,....
"",,,,Ii d 'ho' ",,,,I _ w h. ·h ...
. Ily An At...-.""'·.I 1. ..... , .... ('< ..

k""'y . ~ fh .. , " 1., wh h .. ,,-..Ily
wAh",!!h' ......., ~"k hi...

'""' ..... , ,f 111 "'010 , t... plo C."
10' ~"'._"l"" k..- , i"' -.I 01,..
,.. .."'••nd rnJ~.· oI y ,,""' ''' '."11<-
whK I> "' ('<_ In ' '1, ,''Il .......
d.-K_ I>~,", VOl>ltop;... In

,.... ('<" ~ ,t.. ~ n-
.....Iy pn>hIo Afl"'J';Oo'" ,,"'1\10<., io<_ .'" I:MI k _
""" l< nd my Il ·~ lkII ..", ....
.., -I 1"'1o ..p "'1\ """ 1....
1"'-'1 ""..~ , t... Lot.....0110.. " .
IIur , 10 ",,', ,t... .....Iy l-t ..-.I, '" , .....
"'""J;• •"" .

In 1:' , 'l,,'d"·01. _ "'-
" 1" k ,ul.··" "or , , -
_ _ "'" ,t h.. ~" I .....
••,.... , " ,,,to -d, ~ .. ~•..,..
1"" " I ' · ,,, ~1 'l ·ly. , ,,,• . ,,, , n_
n,... ,"'h h d ' ·I.·",I, .... ,·h~,......,; ..
"",10 • • '!\d,n . , • r~"" ",~,.,~,. ,,( ]I!

"" II, iwhi<" . n· n,. '" ,n' n ~~.f.

MIL·I II lll K,l l l ( I '~..n ... T,,' . ... T,~·h

n"I'.'" F", API'I..,. ," " , (~ ,n M,Io,., ry
F"l"'I"m'nH " 'Y":
~n" ..., ;, "" " "ltd"'" <>1 ' ....f.""·,.;.·

,i< "n,h,,",~y who'" . .... 1'1,,'" ""I"".""
. , • ~'w ""kdl\'" • • ~ .. " ' dmpk', l,,' m
111-",,1t ,I ... . ;" " AII . " 1'1' ''... . W..h . w ry
. 'wpl.l<••"',hdll', ,.... ",~../f ~~I ,04 _
.1'1''''••:..... ,"', v.h.'." ,"", '...,,.. ru-
' ....h . I' .~ ,•••, ( If ' ''... ,n ,,, .....
....... l'C' ",;.o.d..1 'n..nd y ""pro'-
dn1oN.-."

Th.. h.... , , u " • ' ....,noior..1
pn>t> " M t , "".11< <I>",ni<
p«>b~ w.1> nd .._ ",,,, 1""
, ..10-.. "''';nl\ ~_ K-',n. • 1 wilh '-

i"& ' n~..n . ' ...:01 "'" I.. ,ho<-
....""' In , .-.. ,_ . "'-In-l_
0/ "P'..OI .-.. 1pul ..y 1I,"I'Il ito .....
......_ tond ..-.I . n ,.... ........, I ....
,.".a..rnt ..~ '_ uf , 1><21>1.10 IF ......
IIF ........ whim ...........UK-""-.. - ,' ._.,~



... ;~ lI~ ; " . m ' " "' 1." .~' p•••
I '"'" "~Y ' m,'""' '' '''"H·.," I ~· •

..'wo l , ~p ' h " " ,,, t:'~ ' ' Ylo'
... ...:I\ , ~'" "' ,..t: '" o( ,ho..
, ub. h.·h "..1 10... ' I" " . IM!""""1\ , ..
d ••, , 'I'i,,~ Uy -..I ' " ,ho.' ~I"

pl;';-.'~'" .t'."'1"'''''''''. "'" c"'·~I..·'
t, , ho.' I,... ," , hi' .... , , .... " , .... ' ' '' ' .1.,' .

/Tho Ito , >hnI~ m ·
b<-n "" , to.. , ""' .......
- Io.~ · _ .rr'~ "'. d. ..J.>I
......>nf 01 _ .""._ T1Ir ........
............. c , ........, ......J l<..
_ .. _.1"'1\ w..~ k _ 'f-"-
A U AU7 " ......k h hW'o"_
~ - 00" " ,.........no>-

.......... do. 1 ....,- ~'" ,,,
do " ' . ~ftot 1 _ mJ+ ot
...... 'u1~ '" rnM.r ti l. A ""4.
"'•...-. ,d.~>1 1 -d. 1\"'"
~,.., -. '""l ' I ~ ."n.."IIo.>I '"
_ """' ," ,~ . ulo Joo..o -
c.."'oJ,· . rod "''''.. '"" 010- k·~ ~.>t: .
mu"pho.,"""' ~ "" '~."'~I"'" h~",,,,"t: ~
.....,; F"";'ol "I " ... , . ' ...... «I, , )

A..."ho... f."" p">NM ~ 1 " ..1 v to
"'" k> """ 11.· ... lho.· Il-Ytl .,... Id
........ 10. ," " 1 ,,,...,. " ."~h>l ,.. ,~..
- ,ho., IIJ4. IK'>. IS "'''' , . 1·" ,...
...mpt~m .."" loJ h.".· I..· , h . ~OO
• •"'I~..·' ,h., 'h,...· "'1 " '>() v"I"
..." .. Id h lIi v.... h 'lIh,... I ' " " "11" 11''' "';
,,,,. 'I · " h~ "1'''''''.''"11 '''''' ,.
'h "to. ",, 10., "".... "'..... """"11" f".
a "".n ",M. " " " 'I'ply. TIM· ['['O .nd
........ oI ho. ,,, Id h I\aol ,,,
to. " .1''''1\ >1 to.• • " "I ,,,, ~ ,.. an
In<!<'l ' ho..,,, ,

1l.oI" " ,li' y " .. loJ h..·" bo. .
....h "'-" J"'olo~ , ,,1\ ,.. 10....
in ....y .ho..,. "' ,I\nnl ,....nd
............... .... Ito,.. . n...1"'_ ,"'ro·
d_ t>r aJoJ...,; n .........." >up-
ply """,,10.1 _ .-...,;h "'<>1,-
- ,......, ~....
M~ Il""" , " ... b.o.trry

....... _ _ , l'<oIh w~_ ...
do .. lin... ..--,........"11 ut ,.... 1I· )\l.I ..........

A ,"',0.' wh'h ...'1"'..... ,.... ;v,,',,~lIy

,...I•• • ,,'lt r-o"' l"hh ... l ho.· ,.j ..~. ' " ,ho.'
II I' ,,~I,) . ..." h.Rlly 10.' ..." .. ..."' .., ~ oJ.~

,••• ~• • ~"". ' " ,ho.. ,. "'. Cu m m,Io·
,• .,.. "' . ... I~rJ, ".",,,.... 'h.. but ..
1"." 1".., ,,, . Ito· .. r• • "" ,uIJ
............ h I~,_>I

• bftot"';l':ht i "'... h , " . ....
• , 1' _ h '- ' "I,(n<>l
'I h. y " ~ .. 10..>1.'''1\ .
......'" ~ - 1 .......
• ,,~.hI' ,.._ ~

in ~ olJ.) ~.. m,..
~ '''''0." , ,..........
'" m nd """f"""'" Il'" ,.......
I.. >tlo.."k> w.,....... (1"" .1lJ1I1( . 211
't"'*" ;,. d.o.d llo~ . _
.IM! oJ .~ , W"IIM A" llo__

"J', C 'P" I A, i" "" " y
ooho... ~ , ( ·..110 J"""w--d , 01
,,,, nJ ,nt.. 1"'.Nnn< ",...
"" ,h ""' "' .......,

O.., ll ,ho.' II ·M .. . " ' m " ...
..it"" (.... ".,k! ..n h , .........
.... h.ool ,""''''.''' , ,,,,. ,1o.~1I" ,1.
.." .. ,.. ,-'''' ho. ,11 , nJ ''''''''1': ,1"1\'
h .., .. ho.... ,.. l M,k ~, , . "'.. ·..,uJ ",,1_
,I".,. 'W"''''",uI.", ·, i ... .... , .. 'ho.' 40'•
• "d .·.,Iy .... r.", ,,1h' II" "'''Y "I'_
"'••"'M" Ih ,,,,
W~,, 'l'o Tr ot Yo..r AI..,,, ("lorkl

I-'t" Ih,· I." "" "" . 1..".~.. ( 'hM' , A)1G.
M,',·. NU>.;, ("",' "f , ,,,,,. " . ' ,,,h.
,.",> . "', I h. .... "' 11'.""1\ "og .,
..""'... ho..... ' " U.. • •• ng•• :1IQI1.3IIII~ '"" .,

. ......, Wd> ".. ,1<.". T,....• .",·h ~'"nI~y

h' oJ; nJ .. ....11 ~ .., " 1 , ,old
mili'. ry , . All . ". _ .10., "'~ .......
....n g mll 'Y ,0>0.1. ,. ... "'''.hut mili..ry
..... ~ orially~,,,,, ...
'->.. 10._1"'_ '" .." · 1 I""P
,"' ..,.....oJ. "' .."J ,\. A I.!
" " 1 _ i,h h, '" •
oJy '" , """Il nd ,

_ 'h _ 'II M um Nary ..,_
"'.11 0<, whirl<

.. "''''-I''''''Y of , ATA .....
AKC->S"""'........ ...-bN _ h ~.
"..... .- __ -' pur <>UI " ......

10 - "1'" _ -



TheTBS-SO
an d an interview wi th Dick Mahler, Wl DQIi,
former President o f Harvey Wells Elect ronics

by l)~v~ 0 1..,1\,w~rss

310M~pl ~ ( :our!
Ch ula Vlsla, CA <t:Wll

~d i,o ~. N o'~,

,\,t""" ~ ",,,,, ' h dB" I " " "iV<'<! a ~1"'"

m'", I'.ol" ", 11,.;......d"",Wl ye . I q"" " "
"I" my q'","" k,' I"" -WWU ''''0''''''

"'''o' y. h.,d wdT<' 0,,<1 ",.,,,,,,,,hih. I
<"",,'.1 I,, ' h< wi'h Di < ~ Molll"',
Wll JQII_ I k",' w , ...., (lick h.ld ..,,,k,,j
01 Ib ",,'y W("\l, ,'uM"1I",,01 dll,.,. WWII
but hod "" KI". hI' w .. "" .. k"dd;" 11 ",,·h ·
" lCdl ffid" dn<l w". ito"ru",.,,,,.,1 i" h';"II'
i" l1 a!>o,u' ,1>0 fdm"","flI<;.SO' 1 ",\<1 him
. Ix,u, FiR "nol"ko'oJ him ,I h" """,1.1""
w;lIi"lI ,,, Ix· i,,"·l'\I~·"''oJ_ I w,>uld Ilk,'
'0 d" 'h" io"" " i,'w 1>'rll h.> ..... """' ''' 1''' '
",,,,,,,, in ' hdt an', . I',.,.hop> you u.-"".,,~
,"", " '",,,,, ,old .I" i t. Off ,j.., ",<"" I. D;,k
i. ill wi'" ,-a","" • .-.1 , .... pn~no'" i '
"''' I\,,,,.r .

AI'hoOl\h t o w" • Tl IS-5O hm'f"" . bk·
' 00 i" ,.,,'oJ "f """,,.'u,o) I 01,.1 "'rI k"1
quol i l~,1 to .I" 'hi' ""'y. I cdll,'oJ my
lloool 1"",,01 (,·",oryh",ly·. K'",.j h~·"dl

llo viol 01" ' 0, WM'SS, dod a,~,'" him il
"" ..,,,,1<1 u"d, I«> II,.! I'''>~,:t _ Ddviol
sold , ...., he wu ld A"y"....• wh" ~ "" w.

D.lvid , knu",.. tM' h,' i• • II"' " I,m ,, '
,he T1JS.SO_ W~ how.1I h"" d him I",m
hi. ""m~ "d'~'" . 00 ",<>1>i\<o <I.<i"lI th"
TBS-5O ."d , i" II;" g if. proi......

Introducliun
On.. "I th.. "" . ,... " <O ''''f'H" .rt<l ft, ,,,,·

1i......, I',.m'm" """ " ,,,,i"lI '0" " I U. 'I" ...t
WWII ('fa Wd. , h~ v,.,.,....1>k· IblVl'Y
W,·II, T1& :;U ' ....."d"'..",,· 'td", ,,,ilt,...

A" . 01 .pP<·dM ng In 'h" 1 ~7 im.· "I
QST ""lId7;"" introduced , ~ i , n,' W
p".IU<l w i,h til<.· ft>lluwi"l1 .noOll"C<'"
",,-"'0: 'i"ho.' ..·"""",,, ...f th~ E\o....o" Il dm
" .... t h" 1I.>, ,,")' _W,·n. TJlS.=<l "."",,".

"

tl" h.. ,'01) wdlt , ; I'~"'''''o, CW ; No pl "l1
'" ro ,I.; " I>.on,l. wi,~ I>.oo.<l, .. i..-h; Cry • .
...1<o"" "~ 0" dll b.>"d,; N" ,....;11,'". 'Of
", ,,Ilipli," '\l" i,,~. n<1 0f~"d1'" r,,,><1 ' Of
"",l>ik!. C"",,,,, !l:l m<~''''', 4Cl. 211. IS. 11,
lIl. h .nd 2_ Only $'N.!iO. ~,. i ', tty ii'
M. " " t...·,,,,,><1 by I I,..,,,'Y Wdh f .....'''n·
~... S"u'o1>'idll", M.,"",ch" .. .,,,: II .....
i"d,..' u""l"" f,,, .m y '," n,mi ll'" <0>'
,,,i" l1 thi. 1>,,>.><1 "I. ' t,••,,,m, '" ,I" ' "
w" h" " , ,II<.' " " f rh,g-i" ,,~l.. U ho,...
"",••11 ltdn 'mill' ,,,.:h " ,h<.' All... , Tbll-
1 d" d II", WRt C~>b., T" ." ,,, ,ow,,, ,h ,'
\IF ~., ,,d. " ' ''l " ••h· 'y bu ' "0"" w,' n'
bdnd , ..\ 'c~ i nll . Som,' y,.,,, 1dl,·, .thc
Ck~.· So,,,, dnd ~ ,hn..,,, R' "I;''' , a"'''nll
,"n....... '"",..-g"l w;'h han<l<wil<h,nll bU'
no",' uf ' h,....• w,....·"f"' IoI.. '~ " I, ..H"II
on ,,,,. 2 m,"" I>.",d ,

A... 'h,·",.Uy. ,,,,. fld""·y-W,·II. TlIs.
5( ' "".. .. " .",mitt,.,. ;, . 'm l .h<,w-<, ,,,
"11_ U"h~c . imiiaT ' .. ,,'mi'lo·" i .. iI' ,
d,.,. i" , "1.·..""11 ",,,,,,,1, ,re .ymm,"·
MCdily o" dnl;,,1 .",,,0.<1 ••i"lIk· "", ,'r_
11", Imp", ,,,,iv, ' l l.•rv,·y-W,·II. ,'onbk'm
"'1'''''''' ,he om"" .> Ix"", it 1m", ' h,'
1''llI\'''1I ,·h., ,, l>i'~,w ,,_n... , h.n i. ",,'oJ
'n "",,,d '1'1'" '1'"" ,' " 'Ui" lI" h" ' h"
""", <o>m"'''""1"" 01"'11 f",l'""'';'''"'Tho"
~., ly on,oJ"'. hdd ...,..... .." dl b1dd
Wllnkl,' fini'h • ,,,,. 1.0".,. "" .1,,1. '".", ,,'
" " " b' od in , ~,mmer·h}n.. II"'Y. A
md'<-~in ll VI'O w,. in,rod"",><1 wh i, h
fo.'.>'",,'<l • •Iio',·-ru k' d ", l, II w"' ""u,,,.l
;" tbd' rI .1", fu""k' n,'oJ ., a b. .... un
whi.:h ,,, ..t t ho· It,'''''';,,,,,,_T,~," h<.·"

,ho,.y .... , n imp"...i..... ,,,01 m mpl"n",,,.
t. ry .m. ll;oI mdt~'n,
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minimum requiremcn r of 5(X) pt.,.. wcek.
My retort was, "You a rc out o f yo u r
mind!" I explained that the manutoctur 
ing of quartz crystals was highly co m 
plex and wry limt.· cons u m ing . But, we
d id eccept Ihe o rder indicaling thdl we
would make a concerted effort 10 ItKII
up for the Id"k a nd agreed 10 .....ork .....ith
E1m(.,.. in developing ne w cry !'>ldl produc
lion pron.·SM'!'> . we cn nsu hed wuh Ihl '
Il'a d ing aut ho rit il'S o f t he d ay in grind 
ing tl,,-"hno]ogy. Couccttvcty, w l· d id de
vi-lop a pron.'!'>s for turn ing out ZS,IIIIII
units pt' r mont h 10 nWt't the war effort.
These wen' 1111' familia r FI' 243 n pt'lb .
As a res ult, tfn- comp,lny l'xpt'r i. 'nn "t
phenomenal g ro wt h - growing from (,
pt.,..sons in PHI) to ove r 900 by the end
ing of ho stil it ies . Ouri ng th is perio d ,
Elmer W.lvt·r ing remained wilh Motor
eta and lan-r as pi red to bccom.. it'" Pn....i·
dent and CEO.Thecrystal business conn
ued until sho rtly af t('r the war.

Bdore wa r's end, wr- It'dr tll'll that the
Fe C s po slwa r plans indutlt,,1 ham ra
d in. we thus M1 oul 10 e.lp ila lizI-· o n this
ne.....s by dl-'!'>ignin g a pract ical and mod
t'rately priced tra nsmuu-r to mt'1 thi s
po ..twar mx-d a " w" 11 a" mt,'ling Ih..
n....,h o f pt)lire and olh"r Sldlt' a nd led -
l'ral dS(·neil Th is l'(fo rt culmi nated in a
dt 'Sign to me 1,)11 of Iht_ ' n ...lu in'mt 'nl s.
Th e tll'W tran smitter wa s 10 be called Ihc
I la rvey-Wt,\Is n.ll1d m.l"'t'r, Mod el TnS
511.

Altho ugh l can't rake Iullcn-dit for tho
i-n tire 'IUS-SO, tho desig n was my ron 

n ·ption . I wnn«...1 sll lllt' thing practical 
bu t d if('n'n l. I tll'sirl"t an up right cabl
ru-t with a vertica l eh.ls sis design and a
unil capable of ru nning about 50 watts
input. Also, it should be capable of opt-'r 
.ni ng on as m.my of the new ha m band s
as po...sible and include d crys tel opuon .
wnh a cry sta l o pt ion, Wl' co u ld continue
hi capira lize on our o wn crysta l manu-

13 ",n linuC'd nu t p.lg C'
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duri ng the win'"," ' ig na l' <an hc hm,d .nywh.'1'\' u n 'h i' ba nd.

Moll' on the l f10 Mcll' r Cnnt" , l D('('t"lI1bl'r 28-2'1
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Charlie Ca rpe nter, WSTOI' , Opt'ra tin g hi s 813 homebrew rig. Note the T-368 excitce
unit built into th ... l{r deck. Als o sho wn [above and 10 the left of th e In3 rig) is a 3
SOOZ homebre w dmp (or ss n.

Harry Macl.ea n, VElCRO, opc rauog in th e AWA contes t. Sh ow n is .I 1929 Hartley
trans m itt e r IUX-245 - 9 walls) a nd a Halttcra n crs SX·28 receiver, Ha rry is Vice
President of the Can ..uJiolIl Radio Rel ay Lca g U(' .. lid th e Ed itor of QST, Ca nad a.
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Ju ry Ch"mUer, K6I'KO, . 1 th e operaung posi tion in h i, " inl olgl.' s l.lI io n. S OUle of
the ge'" sho w n (it . 11 100k, nl int) is Johnson Viki ng II, " KW nUlchbox, 122 vfo,
NC.300, Johnson Ih ngt'r, IIRO-SOn OI nd S X-7 1.

\
I•

)

f
Da ve Mill" AJ70 , in h is sh...ck, From the h-fl we 5("(' Dav e's tl13 homebrew CW
t,.nsmilleT, I IG-l0 yfo, Viki ng II a nd R·388. Above the R·J88 is" T ·J68 exciter u ni t,
mounted in " cabinet, th"t Dave u ses wi th hi , hc mebrew rig as well as th e Vik ing
II.
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A hea lthy c,1Iholle'5 ('mission r a pacity

far e XCl' l'l.1s nurmal ol.....' ra ting req uire
me nts. The ca thod e emission in w..'ak
rubes lim its tho pl'lle curren t along with
the cont",1grid and therefore bec om es a
limit to thl' g.un.

Diod es , o r diooe-conm'ch-d gridd ,'lJ
tubes sho w a non -ohmic behavior of the
pla te cu rrent w ith changes in the pla.le
voltage. In tubes with high cathodl'l'ml5
sjcn ca p...bility, thcek..uron CklUd around
thl' cat hod e drives most elect ro ns back
into the e..thode which fl.$ ults in the plate
cu rrent varying wi th Ihe 3/2 pl)Wl'r of
the plat e volt age I

p
:: I' VJ12, where P is

the p"-' TVea ncc of the tu be - the spa~

cha rge n.·gime . When the cathode erms
slon is Impaired , the pea k cu rrent sa tu 
rail'S and becomes indl·pt'ndl'nt o f pla te
vo ltage above so me lim iting value - the
r-mlssion limited n.-gime. Emissio n- lim
ited dlod cs arc so met imes USl'l.1 as cu r
rent n-gu!at ors .

Ox ide cathod es, found in almost all
ren ' iv ing ru bes and mo st lo w pOWCT

tra nsm ill ing tubes , will even tually 10M !

their p',,tk emission ca p.lbility thro ugh
ion bomba rdment poisoning o r other
mechani sms.

.Rl!ta~.nl+nmR:ffi:l:t1illl

Ir~ 1 ';:y

cha nge of grid putt·nli••1 Im m -6 to -8
volts lo wers the plate cu rren t [rom 7.6 to
3.3 rnA .The tr.m sconduclancc is:

r... '"O.CXJlb - O.CXID Anl(J5 :: 2ISO. 16.mhu!l
8 - (, Vults

o r 215lJ mlcromhos . The tran sco nduc
tance depends on thl; operat ing poi nt :
thl' tra nso:md ueta ncc. as well as the plate
curren t. decreases as the bia s is made
more n'·g.l tivl' . Flgu rto 1

pcw-'... ,_..

ing.
Vacuu m Tube Characteristics

In g riddcd vacu um tubes, elec t ro ns
enlilloo fro m a hoi cathod e pass th rough
one o r more negatively bi ased g rids
wh ich control their flow to the pla te. The
ca thode in a hea lthy lube provid es f.1f
more emission than is USt 'l1 . The plate
current in vacuum IUht."S is con rrolk-d by
the ru:oga tivc co nt ro l grid bias .

One mea sure of the ga in of a tube is
the cha nge of plat e cu rrent that is pro
d uced by a chan ge o f grid volt age with
the plate voltage held constant - d l /dV
the tran!"oCOnd ueta nce. We ca n u nd er
stand transcond ucta nce by writing oh m's
law upsfde-dcwn: G::l / R~I/ V. The uni ts
of I/ V are inve rse ohms, or mhos, and
the inverse of resistance R is co nducta nce
G. A volt age change d V in the grid cir 
cui t prod uces a curren t cha nge d l in the
plate circuit and this ratio d l / d V is rc
felTL-d to as mutua l co nd uctance o r tran
sconductance, w ith the symbo l 8", .

Figu re 1 sho ws th o cha racte r ist ic
CUTVl'S {o r a flJ5 triode. The plate current
is plottl-d as a function o f pl.lte voltage
for SC\ft-'ral values of nl-gativc grid volt 
age. The transconductance ca n be est i
ma ted by noting the cha nge o f plate cu r
re nt pnxiucl'd by a cha nge in grid volt
age for a constant plate voltage. For ex
a mple, w ith 2(X) volts on the pial" , a
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by John Staples, W6UM
732 Cragmo nl Ave.
Berkel ey, C A 9 40708

In troduction
Our rad ios th at "glow in the d ark" usc

va cuum t ubcs thai need to be t"'f>t,,'d to
ins ure Iha ! our l'q u ip rnl.'nt co mmu..."S to
operate al peak efficiency _Tube testers
su ch as thc lV-7I V a re widel y avail able
at Ilea market sales and from su rplus
dealers. I will d escribe if 5 o pt-'ra tio n and
discuss some co nstd..' ra tio ns for tubetest-

The TV-7/U Tube Tesler
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Tube Testers
Tu be tes ter s measure th e ga in and co n

dit ion o f a tUN' and can be d ivided int o
two classes: emission test ers and tran
sconductancn test ers. The less elaborate
em ission testers co nfigu re all tu be s as
diodes and mea sure the plate cur re nt at

•some fairly low plate volt age. Th is is .1

useful test, and can be made ev en mo re
useful by measuring th e cha nge of emis
sion while rai sing and Jo wl' r ing the fila 
ment volta ge. The filament voltage fura
good lu be can be rodured by 10% or so
without m uch cha nge in em ission . 1111'
falloff in a weak tube will be d ramat ic
and rapid .

Transco nd uctance te sters measur e the
gain of a tube under condit ions similar
to actual operation. Thi s gives a more
accurate asses sment an d better pr ed ictor
of the tubes's co nd itio n. Cha nging the
filamen t volta ge during a rran scond uc
tanco measurement gives ad dition al in
formation abo u t the ca thode con d ition.

Tubt· tl'sh'rs often provide several ad 
d tttonaltcsts: intur-elccirod c sho rts, noise
and ga s tests, fur exa mple.

23

TI\e TV-7/UTeskr
Th e TV -7/ U tester (and it 's s iblings,

thl' lV-7A/U, lV-TI3/U and lV-7D /U)
is a Wid ely available un it d.nlng from
the ea rly 1960's, using almost the sa me
ctrcuu dovclo pod in the {'ilrl y 1940's for
the 1-177. It is an ex cellen t u nit, u ffering
transco nductance as we ll as shorts, gas,
noi se an d cathod e em ission te sts . The
current nt ',l market price is aro u nd $25,
with thl ' data charts frequently mi ssing
and sorru-what higher from retail surplus
d istributors, pres umably w ith charts.

As with many tra nsco nductan ce test

crs, the TV~7 / U doesn't apply filtered d .c.
to the tube , but US('S 120 Hz fu ll-wave
rectified a .c. on the clements, with a (,()
Hz grid sig nal p rovided by an ad di t ional
wind ing en the power transformer.

Figure 2 sho ws tho ba sic bridge circ u it
co nftg uratto n. Two wind in g s on th e
ptlwl' r tran sformer, to gether with a type
8..1 vapo r rectifier, provide a 120 l iz, 230
pl..ak volt excita tio n tn the plate of the
tube under test. The ca thod e is con mctod
to the center lilp of a resistor acro ss the

cnn lin ut'd nelt pege



Electrode Po stu on s

SCR-'t.'n volt age is 100, bu t can be reduced
to 80 vo lts by simulta neously pres sing
the transconducta nce and d iode bu ttons,
described below. The (,() li z grid s ign al
a mplitud e is 14 volts pea k-to-peck and
the bias voltage is variable from zen) 10
abou t -63 vo lts .

Elovon tube s soc kets a re provided , in
clud ing aco rn.. S-pin subm inia ture and
7-p in in -line hea ring-aid . Seven ind ica 
to r switches con figu re the socket s . The
ch ar t lis t ings fo r the seven selector
sw itches ha ve a n old -s tyle telep ho ne
number form at such as HS4-H65.1 fo r the
6SK7 pc ntode. Th e fila ment switch set
t ing A-K and P-Z (I a nd Q missing) cor
res pond to pin s 0-9. A set ting of zero is
a discon nect, o th erwise Ihe se tt ing des
ignatl's the tube p in number.

.."..,,,
r-~ ~ r :
C~ ' ) *\c" r: ll ,I- ~ ...",".•
L_~ ~ '.

s.
~

'VA'"

] ~;
f---1

f ~.

~

1'i1!1I1"l' 3

AOCDEFGHJK
I'I{STUVW XYZ
(JJ23456789
(J 12.1456789
0123456789
(J l 23456789
0123456789

Sw itch
1 Filamen t
2 Filament
3 Control Gri d
4 1'l,lte
5 Scree n Grid
6 Ca. thod e
7 Sup press o r Grid

TV·7fU Tu b... Tnl...r fro m pr...v inu s p..gc
meter. Th e current th roug h the tube
passes alterna tely through ea ch of the
two wind ings and th ro ugh th e meter.
Th e a,c . CUITl'n t through the meter pru 
d uces no d eflect ion.

Th e brid ge is un balan ced by addinga
60 Hz co mponen t In the grid bias from a
windi ng on the powl'r tran sformer. The
tube cond ucts mort' o n on e-h,l lf of the
a.c. cycle than o n the ot her, unbalancing
the bridge a nd producing a d .c. current
throu gh the meter. Th e meter deflection
is proportional to the transconductance.

Figure 3 is a mort' d etailed diagram of
the tester sho wing ho w the grid bias and
SC R-'Cn vo ltag es a re generated . The bia s
and SC R-"Cn vol tages are 120 Hz full-wave
rect ified waveforms w ith tho s ln usotda l
60 liz signal added in series. The d .c.
bias volt age is set by the bia s potontt
c mctcr. Swttch.iblo meter shuts sd the
transcond uctance scale on the rueter. For
d iod es, the meter sensitivity is adjusted
b y the ga ng l'd shu nt po tent io met ers
ac ross the m eter. In rhc lo w voltage
ranges the filament tran sfo rmer is con
tor-tapped by a res istor which co nnects
10 the ca thode circ uit.

A peak plate vol lagt' of 2.10 volts is
used for transco nd uct ance tl'StS.The peak

~
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this circuit. There is a la rge ripple cu r
rent through them, and they get noticca
bly wa rm , Th is is why tw o ca paci tors in
parallel an' used . I recnmmcnd that fresh
capacitors with low inter nal resistance be
\l M'll ; a crudd y old capaci tor from the
junk box mig ht poss ibly ov erhear and fail
with catastrophic results (as in spray ing
electro-lyte all OV('r the inside o f you r
receiver).

The regulator used is a LM317f, wh ich
is a th ree terminal device in a T0-2211
pac kage. The cast' must be heat sun k and
insulated from g rou nd , so its bolted on
th e s id e of the chassis u sin g insulat ing
hardware next to th e DC power su pply ,
Nominally a volt,l ge rq;ulat or, all one
needs to do is add a rcs tstanco betwee n
the adjustment pin and the o utp ut pin.
The resi stance value is calc ula ted using
Ohm's law - if yOIl know the d esired cur
rent , you merely calculate the resistance
va lue req u ired for a 1.2.'5 volt drop ill'russ
th is resistor. The wauagc can then bo cal
culat cd . What happon-, is th at the LM
317 will cha nge it's ouput voltage to pro

d uco 1.25 vu lts at tho ad jus t pin, so if th e
current changes , the voltage across R
chang es and rhc r eg ula tor will re spond
to this load chang e until the volta ge fed
to the n'g pin s lays a t 1.25 volts ,

Le t's go through the way thi s works
in the 51'-(,1111. The four tube-s in the fron t
('nd (t wo f> BA(,s, a 6BE(, and a ('C4) pull
a tota l rat ed heater curren t of 1.IIS amps
at 6 ,:1 volt s , As R=E/l, thr-n R"'1.2S/1.0S,
or about 1.19 ohm s, I used (4) 4,7 oh m
1/2 wa rt film rr..-ststors in parallel wh ich
prod ucod 1.17S ohm s - preuy close.

All yo u ru-ed do is wire the in pu t to
the cu rren t f{'gu lator to the 14 VDC
sou rce, and con nect the lead that went
to pin 19 to the filament tran sformer to
the ou tput o f the regulator. The cir cu it
works extremely well; if you unplug one
of the tu bes in the front end , you' ll SL't:'

th e other three ligh t up much more
brightly as the f{'gulator continues to
pu mp 1.05 a mps into the re mainin g
tube s. Thi s same mruns of current Tt'gu 
larion can also he u....-d in other receivers
or applications, for example, to replace
an expen sive Ampcritc regulator.

0
, M

'.' {,

' "" I \ ,,,,....,....
< -

t
0 0 '

DC sup ply/ tllame n t regulat or for SP-600

'"



1J><.1.o>t <to.~1I" I m..J<.", p"""" "'''
1Iibt~ w~.~ , ~IUr..tJ4

_ilWl- lUI><> w" h a !>AII4. The> SAII ~ "'""
. ... ,1><> ........ 'P' """' 1><>__....
~ .... a ",,,,,h 10 i l "..Iul';~
d"'l'/.-..n.ol n..~. 1o.ooJ

<ho~1l"'" i~ ' hr ,, _ _ ..........""h ......

<fl«t on ,"" B. ""I'f'Iy. A~ oddn.I "'..
~... .. ' ''''' 1')1 "', nl'; 0 h<"'·..I<~" ·..I<·'y,'" "I ' ,,1><", ,"" ~ A 1I4 t>", ."'~" ,I><'
....... Wdnn up tim,' a ' , , "f ,,,,.
~''t'i '. ,u bo.....'' II , " ' n " ~I',_'" ,,,~

Iofto , ' " bo... an' Wd"",-I ur.nd II.....•••
• k...J ,... , , urr'Y, Th.. ..., '''''' Ih
_ wikl '" 1'; a "'". "a' .Iu. ·
... ,.... w~nn "1' a ' to.l'P""" w~h

thr '1'-• .,. i"l'; ~.."'..J<. 01 ...... '\IJ41
SlIt ' "..- 01 ihrt The>n-~•••

,..... !;j·.....O,..;. '''''''k~ .... ""'""I';
.- 'hi>l>i-y<. ,.... .Iuri~1'; rwry .....
"1'<)'<---

A'"' '''..... (lrd. , . I" ... I"A,)

,.." ,Y 'w,,,, privik 'g<" 11.>"" "" " 1')" ....",
..... ,I><> F{ C N" ,," .......,1\ oldv. "',!\,.", .
"""'''''" ,h,. Rl:" ", . ,~ , The> "",* , ~

.... ~ <><1"" ' M 11 1pul>h.· ~n..l

..... FCC -...IoJ "'" tor- d,-...! v-ut:nJ ,n

...y w. y by "';~'''I'; .. ......., 1"' .....
lrwho... , hi>_.-... 'YJ'<'

4' The> FCC GOn _ ... A M i"'--'
..... 1> ;.o;i"l\ .rid "i"'pmt"ftI ~nd

fioold I" _"'.... odd ........1".in·
In~

S' 11>o· R 'C i" ,t'. I'''lil''' ,10......."".",•
.... tl>'" '''',.,t, i"<I ,,.',,1it ,. ..,,,"" ""''' 
li.l.·, , h.· 1'1." ..., 1 ,,,'w.·, ,,-I""h,," it
,"'.... .......·."""'Kh i,,',~.... i" A M ft' pn"
YioJoo ,.... ,h""~ ,,, . n.., !'( x "". ill"'''....
.... .......-n«- ,"", ,......... ~ "1\"""'"'
gowlh in A M~l\".

W,,", «-l.o<ting YOU' .. p ' ....
... _ Y"'" Y l\'~ 1<. .
Mis''''''P' 01 n-.......t~~ ,.n ,n
.... " "f""' ,....... ,""~ "I\ " • .1>-
rid.... II~ . U'l'l'" y"'" do.-I<-got ,,,
«till"'. , I><> R::C ~n<I ""I...... " m'...
... _ .. n...........1 ,In' , ....'n,,, h..- '"

The> ...,..,b ,~ ,,,,,,,,"" .....nlV" ... ' ''''
Sf'-foIll "',,'" lI''' ily>nl';- ("1m... ,"'"
..................-h.;j , , •••, ,._ .

~nd ~ ......... ...........1_ up U...
1O 0&.1 1""'_ ,,/ f..- .-J ' ''''''''1'; ito
''''·!'ruI...... 'On """' wwv .. ~ "'"

III M and .""' .Ih1t -.. "'"' hour
.. on , o<do... '"~ ",,, . 1"" ",ill~...
'" "' , C."" IY .......~'n.....' t Ii ....
,,,ltd";" < h. n~,.. d' my h" m,' pn ..h ..,'<1
" .. lo.' '~""""dhk' "fht on t ...I".....·Y
w.~t w,··",· !!, ,,,,, ,,...,.,. ,tw.. ,'hdng'" rr-

'I"in;l 'oJ m~kr ,Ii,· 51'-'>IJlIIJl Ii ...
........g h wi' li ,he "" nd ..,11
mo>& '<1 in ,.... 1~ ·luol,"I'; %8.
CW.IlTTY. AMTOR.ond r..k•• .r~.. , _
oI 'h;._"' Q.-.- ,""'...-........
of a ~h J"'I"f' r-Juct _
and a '~ oO<~ a ",,,,,10 ._..

........, f'II "'..... .1)'1'0"';0- '~nl'l'·.ond a
" '.oJ li y "' ho..... "'a" 1/10 "''''...-
.." M Ii ,. $II .n<I {W ''f''''''~'''

.1<1<-,.""," ,,' IIM -741l2 .,".1 IIM · 7~14 . A ,

• m," ,m ",n ,1M' H'C . "' . ,W "" "'8,-1 ,,,
,... ·d"· · ·"'.. II II. ' I><.. ,,. .,;, . I .. , ,"",
' ''',.. " kI ......"" • ' 0 ....~I<L>'.· A M in ·........

.......... ......... ,,. <.n 11 ,.... " "Iu,,,,
~"y odd 1 in" _ . or ,....... .

'"""'" pn ..u'n_
r..il..... "'-= Fur ~ """" 01 I.:W) r. !"Ai·
,,,,,,,..'ft.l ~" SA<;I; 10 F.II-



. ,""'-.1__ "".2
I I~ , ... "' · bo ' .... ·w-

_ . II""'! 0.'111 J""" ofu..,....,. I ouod oJ it'~ ~....h<-r
sa'OlI"' ..Io " no , -rol , 1 _
_ w.ty ~ood , ~ ",,~I "'...
, ...... ll''IIt .~ oom. ..' ''ng I""
gn.. ood in I""" <>,~" <>Id I>.om. 0" 'ho
"'I><~ , <d••of ,I><. .. ....J ..."' . k>o~ h n<' 0 1
, tv.• . bo,..... , kI ,' by ...k·. <·ol"~ ini ng ',IIi ·

..........11 1'''' ·
It ..... ~ ' 10of ~'Y. ~

W_ . n..- d,'f"' g of ' ho-
.....iJ-- n..."to< 'h',,\,: ,"'" ...._<11, ...- ",... ~ GI<obr I(", S ""-lO" . -
';"fI g_ I ~'"--"d ....... , 10",
"' for ,"'" ' h'ng>- 110 n'J"wd.""I' ..
<~.. ......., iI. T~~ '''Y' lQng Y'''' ,."
Tho'" .... ..01 "". i ....;.I.· ' ho> l>.otn, I"'·k.ol
up . Cullin. ~A · l n ...·.·' ..... ~nJ h.m,l,ol

i' .. . l<1<', So. I .. ..."01 up 'bo' ".' ~"'....g' '''
~~i .. h•.-1uJ.-.I I......... ...m · ''''''''P
'ube'b ~,. ~ TCS n ~.W"< . ood iI-

".... ~ s.g 1~"" 0. ..,. ~
P"""'"- J*>r p1u.",,,, ........'Tlo;,o...., <vuIol1I" .... ~od I ..1-<>-
~ry 01 Uti. ,""" I p&..--...I ~ "' ,..
,........"' 'f''f''...~ It.odg....".,.._ 0'"
oI 'h.o~ I~h,. I l.tm.....t lu .... (" ~

I'", " . .......,..~ .. SX-2lO, 2 Tl"S " ~ ""
• n,I . " AI" I,,, "",tin<' It.m'mU" , Om'
k·lk,w, w lou h.Kl I....·n ~ •• J • •{TV ....... .

in >l l<1<' ink> hi. "".~I "" '.g"
"""'l ~nd kI , "~b- , IT ...>tlo". <;., I
. h p"' d ,IT l"llioct~~ SX--42. ~ , .. tin
attrud.-d 'JDo OC " • • 10;" "......-.. _
«PP"'<f'l- hio Io'll..~ of , ....'S.
T.... Y'......~Il', .h""'l\h ~n ... I pl.tco.,J. I
01,. up ~ N.ovy 5IIK-13" .h,ptJu.o td ....
«;...... 12.:11) 1.1<-.),Th.. M".w·. u ...,k- h.Kl
...."lu,-.I i" ~ ,.j,il.,.~n.l••1Id , hi, ..~ <~m<'

..ul,>/. J .."mmi"~"k-.l do. ".y,."
So - ,"'...... '11'>101 ' "'" , if y"u "" 'P

Y"'" ~ "I'<"" ~.... you• •" .. ,.. , IT,-
OooxkOUI, .... . . ·~I ...-f• . " \0.. i1 ....

k_ ,h.o. ,..,.. lik.. old ~""

lhoyll COD"Ot' ,...... ..." F. h.o", Q:n.

.............. prod", A _ Y'''" ~K'> I
""'....1o;,J J(6oZ¥ CW. W.. pM k> Il _
i"ll oh>uI: "'I";p.n.nt -.I hr -
ms ""-nowdool ~;,. ~'''Il"" 10
. 11 10 oo.!" ;"nl.. n... ...,.j ~ ...

,"'" I""id ..... ~ ~1Id to.. gh' ~

II'" 0' ~ wry n~'" 1 1 N. vy .ir<r.".~.

<I., ...~. ..... . "" ".""nit',.,., n, ho.~ I'Loo.',,,
Ih,It yn u m illhl hlld ~ i"'.~,. II".' ...
pow ,1" ~nl "-1'" <I,...... ;" nk .." ..
~"" lIroo ,ko• . (;,.. ol 1,,0.'1,-

rY ·' ..n ..... T... h__. l'

....""' bur wufting 'ho-m 1<•• ",hlio
~ ,"" 1"'..........( lw..-.... ·~~ h.-f
u th", ,.rlN ~ 1Id ""-.I.

n-... I'tim.ry Ii...· lu,,", i . .. .....11 f,l.o.

""..., llKh' l>"n,. whkh w• • "'1"''''11. I
" ,1.. ,;". ,-.1 ~ h,,,,·.1Id h,,~t.~, wh'h f1,.
,n! i ,,~. ,IT liK'" bulb hi*' i" ' '''' I.."",...<

n-... TV .7/ U~ ,_ l<"<1 ,h... , .......

~.. Ill .........ry ..~.. i" , .... bri<lK'" rir·

.... a nd ~ SYJ ... ' ''"' b;n ~.............

gnd ...ppIy.l_ ,1< 'M ..~oJ..-
..'P1.o<..........n wuu kl ,. bu' I h.o_ _

......Iwd 'h.:lt
W.h 01,,,,. , "1"i.., I "" wh.o ~ .......

' " I .1Id ,,"Ut,'''. h "I ... much ""k ' " \/. '"'
110. .. 'ho.' old W''''" n. Th~ 01.... <h.o '''' il
Y'''' ~ I......,y .....""'10 " , II'" ,,,, , """'...
~ -..;d y of I....• ' W'S. i iud'''ll
.......y ' ,~..' m.",,\,: _ irod....n.l ' ub.os..
And ,..... ~ &_~n_ ~,.... _
.......---.. n......_~ "'''''' Y"'rly
upd, u ..y"".....

I 1<1 lib- " , ' h.o"k "I..... .
I( Ilt>N AX. ....... 1"'_<"<1 v~I 1>I<- i"k,,·

"'.,~'" ~",ho.' 1''''I''t~I~''' " f '10... . 11 ..", .



VINT AG E EQUIPMENT ONLY

CLASSIFIEDS
Advertising In format ton
Suboo<riAon n"R"i_l '"'" _ 2S ..-d. ad I'"" month. Eo,,".. wonb .,•
.15. II,,",'. how IOn ",nlIJ'l<o --us In ,. .oJ: hNdin,; .. For S.1r.
W.anlN. nc rount .. l word , V"" , ""II M....- . nd~
numbo., count d • . lIyph<on.u N W'l>N!o nounl ... 2 word• .
Pl COIl nt lb ord o ln y"ut;>d.nd il ,. 25 wOlIh und
p., m..nl lot Ihr "tu ....rd•.
Nu,, -s ub5<Tiht-rs: $..1 nll,,;m" m lur ......h ad (up ' " )I) ..." " .1.), F...d ,

aoo!<1 i!i,,,,,,1 wurll is .20, Please call o r wri te fo r d isplay
rates.

....
IU ca III
Iw.. p«vt> O :ULJ2to

DEAD I.I N E FOR TI l E J.n. ISS UE:Joln. J I
K>Il SA • • , 11.04.., _ n_ .......
"'1" , , ; ro...._ • ...J _ ...
~ $. 511 1_o.,;-~ Ik.. D . SlI~ 7.
ss I.(-.~'Y. " " TIM 4N' C.......

FOR 5AI.L N~w llinl ~Intoo·"'<; <;Im l l _
$."0; 2'i ...... U .. 25 (; b1. ( "U·1fJll .. 57'\.
11" • • h' I'I'InK_WAN'll I ~ 4" k... .I.. '~IIJO

....... 1/ 4" . h. h. t>u....... ""1«', 110 0/,..., l'l.."lll

....O. f,J ~...."".so ..m .. U'''I~·?fP1

fOR " ALL I k.•• h S'<1 ...... ""'ru'
AM IT. ..._ 'w" ...1~.Y crM>-

.""""" _ WI PI' loon .. 1lF ...:I
ITIDIIT1 I ....oh..',. U>q . ....~_ .Iod r- <II loon l 'f"'" . $-'
WIll. Uoft 0 ; . )-. ...... .......-1.....
.-_ . , _ • $1"0; 'PO'" 1 1

...... ... (;w... 0..""""" 1<;(1. _)I
AX'OOOO. _ ill _ • $<,0 . .. JWI' C....
....'Y.,..... pork " p. R._lot Il<u. _ 'Ur. V.
III I . "'.. :1-\4. W ifltwld. 104<.1 ..lllW. o m
W-b.\ 18

FUM SAlF, T" h<... ..·w I" b... 1'1.....
wnJ $1 I". Ii" ,,' :ll1O . , ,, ,,,,". 1Ioo1" ..J .blr
Wi.... I"",·k. lITO. In<. "K. o.Il1tI St, ..,
Rd.•M~Iil. TN :lH l lq

W...HIIU ..... y _ <II-..""'. .....l.t..<._ ('<Om!"' "'1 ....,. J-lJh .... bull:"-
J"" l J KG6V!. 1.11.. W. o.lti"
~, La · C A ~;I<; lf,. ~7lIZ , IIDSI 'loI\.
" \:1'0

fUll S"-U ;, N.,~"'.II1I1l.\ VI-f _ ...."'.,.
1"11. n,''''''''' """K1'. ..... , ",1" , · 51"011,
I "~ "1',,,,ly.WANTE1~ I l.I lIk-.. I"... !>lIIE
I" ,.·,t."1n "",,~ .,,, nr <l<-. I""iolllo 'll""'.
W"-7l YQ. Z.lIl . IOtl> lit . so. M• .-Ioo, 10
1I.1lIf.1. (.'IlIIl 2~\.2IJ7I)

f Ull SAL.[, "-Kr_Il.1od 1IC-34llK • $ I]!>
0Ik~ v....... II ,,'_...~~. loul
.t-! . _ -..- M;k IIlu'"- lOo7J7 .......

............. R.,.....LA J\lII11. ~""" 7!>-'\.n""

W"-N1U ">: 104...... to;,. ,", W ""ok-! ~l"''''

. AJ \ ISIl _ Il""""....... ,...... "'I'Y ....
w.1 J""y "'l'JlAlt '- Larry f~. 210
Wyl........... W.~,.j...d .. (".... JOll1l1

I'IlI( S"-I.t , lI'l"'k,w r ""'fn<lb "'. h .....
,.. I.....1" , ,, ,,,1< " ..U ,,,,j ,., t>u ,"'"
,..-... v,....!\'. I"'~' . oJ ...\"'1',, , .".1'·
. M,· llo'I'" '''' In" -V1""j\" flY'''' ' I l,!\,,~,w
H",.. ,,,.... 11<" 125. Il),jllin.. .l.t 4'>11 17.



CLASSIFIEDS
FO R S AI-F.. 1I.n"""rtunol ~'....., IX-17
• ..J lio ~'C·10'" ..........,..
miN..,. _ lui 1\; II"'E .vt IF ",,,,.
_ oiol l1f>< I ...I """·...~ 11.01·
1I<..h~", $-._ .. ...J IIC·,,,"" 1<-- (lWr·
nryo"'. 1211 M.o", ~" h_-. 1I. .0:!02
' .1121(,(,,1-0 ''''' d.o,.
R * UU, Moo TML-· S/<£<Io VOJ(
WM"!lD w..l _ ""11 "",..;w.,;
.,., ..... ",... _IUo<"~11A_1o<

......10. ',prJ, R '5 .............., 11Q-170
_ _ L Ilol o...to.., Nl I(QIr,. rUlI '~. s.
lr..",NT 1~

WAN" n 1l4C C'<-.l _.
5W ...11,"' '''' 1_ t If 1l-
IlIlI.Snt .. .. ....... 'IV)".'W_ Mo....
rio "".... NI U1V'ilI f.'llll ;ow;mu

FOIl SAl.£.: W n~1"' 1<-
.. " ...... AI".. W.F. " ., ,...
. hd .....,... y,,r;o. llU S W , "'l ~t7.

_''''. WI.~5,

WA"" lI~ lo.l<,,,",'" 'nr. ur 1I-17 • ...t
" -2'1 ....1"• ... ' 1- " lIf· l ,lA .rd OC·
.WI . ",mr~~~. ,," hlk.l; IIC·J7SE '''I'
,,""'" IIF " ·r",,,..1' Inl' o.h., ~ "".,"~ ~ll -
211, OM l '1O·~YU I, 'K-SZ2; 1I(:·3;><;F. ,,, " _
InK unl.. ,"J ,' ,1\'10'1'. 1'''". W<' FWQ.
10';] D<~....'~ Jr. , s. ... 1'.,,1, MN 550 7(,.
1612I t~7·5fh~

FOIl S Al ,," n N• • , ' M ' M i nl y
TeM -2 ' •• n."' " / po.,..01> "" I<.K!I-
I. RlI(' ·2 ...._ rih I....... "'1'r'K"'''''
........l . ~ ur Ir"",p h" ..... " T-.WI.
l'lc k"l' ""Iy (.,.~""1oNt'.WA7IIllL. 1<..
1.110... 1711 A... ...1.... "'. Illll.w.1. /21")"'-'"...
n* SA1-(., F_ "';os u p d.",k ,,~

.....~...I · ~I >: 1fr.,.,. n.··1 "' ~I :..

'-l- _ l'S-17!>1U. r; . lO ll "' fr.
_ ...,..,. _ .... ....,1 - f"O; tul"""'l

NC.'. ". _ <...._ • ,,~. AI ,..... U1~
WANTEl lit e.JIJ"f'""'l •• t t<... !>l(-
U- ............. l mN L.no5t. _ l.
CA .1SllS. 11111<1 _ ....74

"

r OR TlIAI"" AI<.I<.1- 1I.n.l1>. ,k1 II. ...
1'132. .... SII. "" . n. 7"0 . 001 7!1. N..~od 1.31.
.l\ :11• .\II, .W• ...,. 41 . .... 42 A~Ullt

Gro_ 1l.>oJ." ('Il~ ... _ """"",1</
",,~...1. <Iou . ' .17. I" ." 110_ ",. 11..",.
1(0 1-1(. 1OJ,._ . od.lh~LonJ. NY 125n
('IlW .... -6l17

WA", n l h ow "I ....... _ _ ..n
'-1< .... l lo-"-l SI' ¥O. Wi "
~ on "",... ' hIP r_ fa ronrlrlJl
SIr... M~""'. w"'-'1fT..... W ~ . En..
PA .""~. III41 4"_
H * MIl-.: 1II.....11J1' ..fair. ..-.fr. ''''l'.
__" . ~.~ ( In>ok Ih ..... "''IlfQ11171__

WA,,-n l ), N.l . ....l NIIII VIII' ..........
SW-'l fr." <• • fr. ." . rad<-. 110... . E>o<moo rk.
WI F{~ 11... I..".. It......")'. M AlInl l (...n
'\4-~ 1

r Oil SAI.L I k" I' ,,,,I, 'II "_'<1'Id,.
N Y. I.... I " :U .,mM" ,~ If" i<'" C'"
1<"11" R..I .. , 1 ""lie ~h h"l I" ,Iv-
1.11< ''ll'" .. I, " All"' ." h". 1. UUI ..." . AM.
""" r.....· ..l,h"..·H'.... '1_"'" ' "'1'. "nt,,_
"''''' ."'1 I"""'" '''I'I~I<''' · I" J " 'loy , ....·k.
wilh 2 ""A ... no<. A, ''''''I'' "I W2l1C I.m ." tI.",I;,,1,,, "II,.., 'hI; fnr ... Ic. Fur·
lho" 1"1" " ,.,1..·, " • • • , I~,. l'm. l.h" ' .....
MA Illl 11ur ("17I"'W·" 1l.l ....01>1. F .-l.
WII:C

WA~ n.I '" !1~·.k<.. · N(:- I 0 1 ~. SX·IIlIl,
11Q- 12\I~. ItAS,\ . It M~~. (1oO\l\; """.......
N(: ·1D1X. !>l(-llll. !'oI' ...." X. NC-2'llO. ItMF.·
..... CIl -1'l!l. H17. ""I_ tu_...,.; .l ..~ I IQ-I201
IIQ. 12"J(; <...." II C · ID < 11,11
_~.. . 1114 W. 101.l St , Flo CO
.1Z!li.m~I ~"""

In . $.\I.L (".~... """fr. . 1iI_ 'YI"'" F-
7Ill.-- _ . -..- .......J; I""'fr. l lO-J(1
...". - 'J"" _ 1IIJ7. 'mol~ 1"rpP~

""'" DroIt. W1CR ..,~. 'A I7l .~...m

fOll. SAI-lo I h.,.... --.l "'bn.,......, rdoo
.....1<>. 1~ SA.<;f:. N U ~roliwl. 'D.f11
~A .... .._ .,......{·A""'n



CLASSIFIEDS
W"~TtI~ AIlC4S."" "KN _1_;p-
-. _ _ Mod.~. J.l'i

......... S!. r .._I'" <o4lln ..
IUS' 0--._ _ 141<.)~ .

~.-

~ ,.". It, ""f 1 _
phi "' 7!>"'" 101 Iw .. SN
~ I"'~ 1;0:) , nod A M h","", W ill <'0'"'"""" ,.aJ. ~., ,,~ln. ",,,,..VS~· l l ~ . I'\.-~

"~ .",ty 1I<....... iN MA Il.1H11lI1 M..J-
dk...," KoL N. 1I.,,,k,,,. ' >t I U U • . IH~)."'"

".
FOil !OM . , L.~ i ...· h " .".~ " ,,",mi",..
aoJ..l 141 · $Z2; _~"' O'WIl...... n on
_ . .. . ... moonplo<-.4lI-lIl ." Z;• • _
~_ 1" _ ouIJ"" ......... 1>1'..,.,.1 • "'"
W..... 1Io, -lot. ~~ Tull. ,",w ,_ _ ok. C A

"""" l l l ll1(1-.lIM

"'''Nn n c._ I(WI ".. ,..."....,:JIC
N. .u.-, .... 11y....... . loll . 011 (lUI
1'i).II 1ll1

fOllSAIF... T......, """w--...n.'....
",100_• • " "rUM, Il.out 1'041. WllI N Il
Il""', "1.. . ....1" N/ WIlIe ,}. Y' 'I:!. l 1llS W
IW <;0 • ' 141. Jl"....,.., W A ...."". 121") l'il 
SUO ,·.. . 247

H Ill SAl.t, ( '" II,", s. u,....~ I II " "VI w f
<W hiM', ~l ' " '''. SIhf'·] I'" ,..., 1 1 ~1I-'1

_ ..... Vr..,. Il".l 0 ...1...... l'...·l.o"'· .
Sf3<; n ••,.... .... "I:~• . "'Pl ill. I_ I I" . ,·
~'''' I Lilt (",,,,n. A,"o..., GA ."'l ll!. ''''' 0
~

KIt. SAI-f.: -..-. lillO, fl, ...oJ.!
I*'"~W .fl. _ -l ......... . l.~ ' roik.
I.p -..~ - $;'00. V l<. "-"-.
W'l("N I~ R/t . I ~. .... _ll. __• IN

' 7U I (11111m-"''''
RIR 5 ALL ('''~1<.1 ~..,..! J,,,, 'U ftO",
WIIMQ. iII.,..,.k'd ,,""" ,1nm ,.j......
_ In h" "~k.. '. ~· I"r.'" . ~ ,..;.
"ViI>n1,h (",........,.. C ;o.kl~·. A7 I"~~'"

$14.Q'>. A,IJ Sl ./ ~ ,,, k " .1 ...,>y•• " J ,·. k..
... "..10" ,1i",1 r~"", A~Hd' Ik ..... Ik "
MoE. M., ...f<l. MA Ol 7">l

HIK ~AI.h flo ...., ,," , ..... hi, ,,")' . nJ k, 'h ·
.......r., .~ ."n' I~"""" r", ~'''~'l\ ,.·nJ $''' )
(""'''1', ) . , ,,,.,~ h...«t.>k'K n . II.oI"y I",
11< ."". "Kl m .r,', ..'n...... Nil Ul.l 47

WANl lH I Llll ic,.""" SX, 1 1 ~.ftol SX-7J.;
"",._1NC·""" ......-k< N........l NC·
.10) Will "".• ur '"<0'"" hIM .1.., mi l ..
nr 100 T...... .... woIl , t n", IIIn Smil .....·
...... U>4AF.1tt It ?'t. F.... IIoonJ. NC

m "
WA~nn M.o_I .nJ ',~ ..._ Inr
K"'E IJlI2.l. A~...,.. 11I11 'ilkl _ .
Vl'.lAlt. R/t ll .""", " __IT. I I,... , '.....
0..0 . N' .... 17.' c.. ...... IW" ' 71~

Ft lK SAU., ~"' '" m W M.',h...... .. /
. ..... I( W M . k /.w,.(\~ I, • • ~A-4;

.IN.l l..., ,, ,,· "', P"'" . ",I .-.ILlhlll'y
Co"','. KMNNK, 11<" 5/Il ":!' 1'~ ,ldo l.·II ' hi••
I'A N IH:! l1I~l ""S-fo I ~ :!

H IK SA I.L II. IH,... " .... S~- I ' " • S'I~;

I"'''"'''' I••okl,.. . $1>0; H.n. 'r<K SX·:!ll
.. /.I k SO""; wrY d SX·71 1 _
~l ~ I N"I I' :F. ' '''I N. {"....-
_ . h IN 47711 1~ 11147l--Ol<l:;'

WAHH'" ",,,..... :!U ' ubP ....-b • •
(.'<>11_ F-l''I-«l _ • ..J olJ Go... ...
(I('A ""'-k <....k'l':"- h ..
1..~ " ;MIt. '_N I" . So. I ....
...... NE M 'JI C4fl214:l'o-• • O

1'0'AN nn l"<"'~"''''' sw·~, SW·~ , ... I~k~

W"r' l" h.."" n N. ..r..' , A,to""'" ......;
Sf...t , ~ "" I~ 1l.1 " r.<" """ I'I K\, 7S5 . 1..
. oJ .. " ,,,..1. lIn, " Il ,oloo.·~'•.'II~ oIl r:.....'Il"~.n•
l' il"t,, '1:~ . I' A 1~117. Clm Q1I ~"'"



CLASSIFIEDS

!FAIR RADIO SALES il:
1016 E"sl Eu rek;l S ir.....
1'08 1105, Lima, OH 45002

41WU7...m
FJlX 41WU7_llIJ

Rad io-Electronic Surplus Si nce 1947!
.. M ilit.. ry R.ulio • Tt'S1 Equipmf'n l
• E1m ron Tub", • T roins form f' rlI

• v...riable Ca p..C"itors ;Il nd Coil~

w, .......~ R-MA sp.... p_I"'R'pl ...,t,n"
"l U 7fKTSIO _ IIW'd,. ch«kord - St5 ,.., h
• 26Z.~ · ........ cbrd,d ·S1.5O; un"wd - S9 r .....

Write or Call for our 1990 catalog!

l U ll SAU, TlS ,,~ "' "'.t AI •
$lIJ. ,_ AI/Ill. 11.0••.11 _ loll. 1_{4~

('..Ilbo<.. - !10K; "",be,,' 1_""' ''' <1'" . "'~,-~

• 5.1; M.~... ",,, 1 ·1)' 1"1~ . 1- .. ...·"' · $;!Ill
polr. .0.1110 ..'" M·IJ IlJO ""n" .n,1 " ", tn,l _
$10; E""""h1. " I ~t." M. " ,,,. I"{I . $"
",,,,,,,,,,",IflOTI' <1<_ _1...." .. . $1". I ~·", h
(;W . 1Q <:II n,.. h, 10 It"".,.. _$ 10
ShjrP'n~ It• . ( ;"'''1\'' Il.obM.. W"7I IP!..
III I. II". 1711-.0.... ~I",,'n. III ~w.7. aotI)
15f>.4147

WA NTf IJ< Ro-.J .... ..,... " . ......... ~... ,,,,"
"h iM _1O "'<1~" 1ft Il' . ,.j ..,...j .. "",
Fli:EL a..r .lWO, ....01 h>'- (12 ) 2E2 l
II SI 2Df" 11I 11-2'1'. ell " It. ' R. 11.17 ~JKl (!»
1/oZ>. v.... J"' y UI~ J_ T 5..h......., .
WlI ...o.. 1\. 9l . ( 'nl_ .. GA Yl125.
' 401,14>1-_
W4HIU~ 1...........5/!>l(·V_ .n,.
_~. Lo:. 11I4 ?l ' ' .... 114
17). W,1"". NIITF,.IIII 114.~.

_ ""-... OI M "",·no;)

FOil 5 41 b I~..,h 1......... · $'>11; (".... ',,1
,.ll·L . $"" (I>.~h 'ol "" 1,"; 1I(:~ o;) • S;!';;
(',>lUno .'II>l:-1 • 5 7">; ,,1.1 " ''''+'''w .mpll.
,. ',. f" tr " r Hl.l. w I ,,,, • ' UIl; 1I•• ko 2·11 $,.-., 1,~4 Th,, ~ "' II• .'lQ N. II.""..,.. 11, .
" ",,,h. MI . X1711 nil) . , ) 10m

w .o.ri lU " ~ ,hn ",,,, V,l,"~ ",J'.. Gk>h.·
I' lnKo;on J M. 11, ...... " .. . 1'M\~). 27 I"W....
:J..tSl .{·...1V.l lry. II . M 2"'1

fi l II S"" .b IIW '/ Uk ,...,..", .1 " .......... .
s..'Ol~ V111"K V.h.... . 511">. W'" "" U " Ie
2f V~"'_~.. ' W ..,..'v.{l,ft . ...""Y. ,oJ1'I'.
M I1t T~..... k, 1/.... Ilr . "'-.1.011 W7ll1.
(';I1l1 )II2 .Vlo.J

w...S'n l~ Il_hl" ,", .lOB..-..: S8 .......
....-..Iy""'. ..... .. 110......... WIlK UI'. ;'t.ll!Il\
"' J ... ...~ •10'>. I r.-,-..-t. {...."'''-1''{tl st
lll~n'"

W4Nnl~ _ 1 .............,1< ""
Ithlf._ JaM ..t.-.. ""''1\.'''1. 'in s,
' ''''''' T.... Mo....,-.... "' lll'>2:>"

"



CLASSIFIEDS................ ..... ... -,
"REA L RAmo s G LOW IN TIll; DARK"®

!lumpr1' .tid 51 .....·h wilh .. ' \0 S-'."oE, We ........ ... " ",,kk' ....... . 'UI" • .oJ...
poed....1> <moo I r .. 5(1'0 • ...t bO'L '-1..." ..10 ..nol/o< i<1o iW>W h>< .......
"sund rod"' ho.. ~ lu mid 1m .. C.u.... wnt<-Iuo' .'l"'''e ,.. , ...... .." h,<h
.s... """'i n ....i< ...01;. , ro Bo... :woo. £......... CA -n. H hour .,...,....
oon~ll _ .."Vlll '

Rlf.~I-'-' ( "_ lllll.· 2. 5N 0;'0;G~_
JiZV.2,~ "';,, -4 _ 11 ,.... fl,o;sj
«; _ . ,,~. WA~na v D ...
GIDtIoo :ISO" ..ad Nl" · lOIl ",yr_ .

I(UM N. _ W Ilwy 4. (".........,.. F1.
J:lS.l5,. tIlItl m ........

WANTl.n • K< II """,IL hi.
_ko< ("_7'lA no ' !' 1
r.a.&o """""'. 1_ ~ AI"-
K,~_.(·A_ l_ rW_1

FOil S Al .'" T... .....',.........- [oro M ·l:.'.
Si,;nol G•• rt.k",~ ("('~I .\~ "'.....

_ "<Or; ".... 101 _11, . Itt , " '"""'"' "'1·
Ion...... JUI", VlVl.t s..,_""" lV·II IU...•
_~.~I . ..... 104,·k, t .. _ . ..,k1o -510
N<h. I n' , ~ I O B M VT VM, S" " J"''''' (1l(J

~I"" $,."'ll .....-h. 11~m. I"""u.....,
\ 11';(1'0 TV; To·k 5J/~J ph'KI I>; T<~ -u
p!"l'ln; KC'" M 1>11 5' ." 'f"· . "I' ,'. ,h
Pocket '10M . ll; 1V ('r'·~'I..oo I.I. C"j'n<',
'",,1 _ ,,~; N• •y U'·$ .1~n.1 K'.......' ''. w I
po _ $-'fl . 11I' ,f,lll<l) . $.\.~ . Sh l ll~nll ." Ir'

~' ""h" •• W"' lI lDl... MI I. 11< .. 1711
1<6,Soh..,n. III 11:\4#01. OIlI"l15f,.<!14?

w..."un {"" Ihn, 1<1'0''-1 ·2 ·2"'; 7:'6111;
~ • ..t ~ 1bF-2 In "'''' ,~ "'f'O" . nd/ .,..
_hln~ nu..... V--*!. 1OIl"t'E. 5~
N. Ilno..,.. Fooorl.I..t. 1041~J. t~I7l _~I""

fOR. SAlL T....--,v,,'«"I......~IUlo<-o.

_ .-.1 ~...J h. I ll lJ. lll:!ll. 4l< 1'oll.
U5OO. ~"', 4-12'> 1. 12M . H. l!tI7.
.... B10. 811.... 8 r2. . I ~ &~ .lO.,m.

J6I' . Iu<;. _ . ~I1D."I m pIuoUl"-
""' lSA<;E I oho""'" _ .nod
~ ", • ..,. ", .... Mop.. _ ....
_~ to ' ......1 joolo. It "' I•.•
1"' 12W n.... !"ot .Olot..... KS .... >O;! "'I ll
~~.

rOil 5 1<I.L )1'; 1< 104 hi ludorr', ~
.... ......"" SA.<;E r.........
W IYG,.lt1 <.' ltd .L~. ("T rr.17I.

W"' ''-'ITIl. ""'_ 'NInJor-r. ..."II"'"
..-.toolf'.-.nl-Iy _"",._ I!F.·UAIOL··
5 _ ..c." loIT~, UT..... loIT-71. UT_
10; J· I? loR. "'11<.-_5. ..... 176N1 I..., Lott
. ..... I'll!~ s.._ "'_, ( .1< '1">402
0U1IS7'O-n.>D

FOR. s ... IF.' (""IIo• • • '2V·l. K\II... ·2
.~I ~~. 1<,(JfI I.nl ... a 1<1.1 rI8J;
l ..n rtUfO<l • IIQ- U"J<. I IQ- U ~I< . I IQ-
150.I IQ-IlKTlt I . ...,h • " X·.v.. [)J< ....... OJ<·
1111. VF·I, tJt'· I, .1D1I 4l1l « ""I.,. SII-'lOO.
5 8· 4 0 1, 1I 1< · 1 1 . II I' · 1 4 , II W ·l O,
C1u.ll.. nll~<. "'J ., n l ~ ".,. ,Il. n K,·r. l 'oll W
M..rnl . ...I,>lln..'n VI~inK .Vl'O 121.l>N:1
, VR), 11011,,·•• 11,'" _ I IT·."t!. l IT031. I fT·
41,sX,II ". SX, I"", (;~ol-.' _ tJillA So"". 'O)

Chid. ~O ... Chi" " VFO 7SS. ' h2 I II ·
h.", i" ,,',,"'.. M..,'h,.,. AT"", N...,". I _
1· " 1 Nt"·UU Il . 'l'~r; NC·:!"O; NC·.lO.'
V , I "' ; 2R/1 ILQ; (""'M In l.·..~>l'h' r;

0. '1: G-:!ll. {;·MJI, "'n.",,, l1(-Q . VFO
l::ll. k nlj(h. ·T.Ill.T-«I; MCA AIt-l<llV; So""
~ll , F . I......... .. ,~• • " rn."",",-t i"'-' <.
I'••~... . wn <;. A7 ("0 ... ltd .• I .y IT
1lf.111

FOil !tAl l" , ...-1. ~r I. !>.I..... "'_ C A.
W....In~MW·2 ) k W""~l AM " ll:
L<- '''''to l hnuo'II _ 11l.o_ ........ . $750;
~_ Tlou~• • SolI. ,• ..-... vt
Un" InyoJ"., ]II . ... . SolIn Ja<~ o.t--.
~....vrr. ....'" t,,~ ~.. cr , So...........
CA -.5. (1071 'Y'O-_

ru lt ~...u -' l.yoJ"., znl<\. ..... I:'wnI..-J1-
..... - _ , ", ........,. KA5flQL
1!oO'l1 _ ·. I.lIll __~l



CLASSIFIEDS
WA NIU " !>X-1ZZ; _ _ Iu<C" I1i...
SM2 f). ~'W'"n_...".... 'I-~'" h...
NC·J1_>, I lQ-l l11. _"'II.~· 111 ~"" 111;
doD ....... ll1Q• •'..b1.... ~... ..... C__ ("_

:l1I. 8 ,11. l £7I(" , 6711 l .. k 0. ...
F<n.. NO"<'OI . OlI l1m~lI

n .. SAI.(, C_" I(ws.I l"l) . V'G-to.
~--4 m-$.flI_"" ~1 1A l .,-~ . $1l'S;
J1~~ _~ ~ N(1I; ·S •
51\0; _ ......III~ . / f"' """, . Sl~
, .......,_T_~ _~NC·IT.l _ m. NC_
''''(''5 · 11'oO; NC... . l _$ U I I-kOob.......
KIol-VO. . ...... Ilrl Mo_ n . s..... _ .
CA-.OIm l...._

10" loCAl.., ( ~..l .-.I ~Il• • $l ~; ~11A> •
510.: lII4Ao _~ 101. l.....wl · $.1; 111)0 •
PI. SA.<;l; k Ga.,. t ·. ... Im c..1ld.
' llI<!."".r M~ S<;lOS

1'0' '' '''11.1'' un ,.. l1Iw ....,...... ".no-
"'1l1 1><1 .. ·Ju n ~~.· IIC .J75 _E- T.....
8 Qui...,. C,~k1t". l"U'H __'.~1l"" """.
00,,,,,, . 1" 6:1101 0 17) VII <;1 13

WA"lTO " VliJ"lI ll.>nll' ''"~ n• ..wl l n ri<J<
Ink ' V'~'''lI I lVl ...rr-....
kll. ,.1. 1''' 'OO<II"'i".. ""l'ro-l<" /0._
,."""""""".. ~"' . --... WB<,nAU. 7f,ffi
Ilo.t..... NF. 1\.1............,... NM 117\""

lOll SA Lb U W S IOO , ~_.... .........

..... ....... Iaor I""M ~ l'P'ol •
"'" p;. . ur ,....... 'Ion" """ !>Jr.-IIlI A
l4¥t .1.. ..-IlIIo_lI'. ol N .11 _ • SllS;
!lYE VIIF 1!>lA. ...._ • 1.' 5. Iw...,
u.,;....-.".-.~ Mo_l-"-.:1
I1U7lS.....:mo
W"' NTU~ 1_ ....... 11 ' <: w. k " I.l hi
...........w ... T,odP ~l lt ... c__ """.

" w.......... '''. Mo._ 1-" NI lJ1'O'ill
con l!I'\.lIl'''

W4"'1I 1 ~ v , oIJ I I ..ni<:r.ol ·..... """I'"" l~ ' r.ool 7:_
0/ ~...... M.o I. I n.~"'...I.. ... . ...1
..........h. ( "h l l hI•• '""'" 1l.111rt.fk-t
( ·,4k. ....•• W1l';f( _ , 4'." 1(......11 (lri.....

"' ''''III, TX 1lI'lt\

•

"The Firs t Fifly Yea rs: A Il jstQQ' o f the Culljns

Rad jo Cgm p~ny olnd the C ollins Dj yis jons at Rgckwell
In lem al juna l"

Th l. i• • nn"," prl nU n~ "f ' h~ "'igin. l book by th.. Um~ p.i" l~r

... inll 'h~ Um" 1'1.1.... ld .."IIul in .11 f?p ....l. 10 Ill.. 11..1 pri nli n~

u <'f'pllh.l lh is prln lin~ h..... lin..n fin i. h . ,,11 cu.... . .

· 232 1'. 11'" 1'111' c"ov '" · Co...." Prlnlrd s...ol<ll"
· 1'>2 p.~~' p.in"'d 1.....,10. ' m h.lfl".....
· 110 1'. 11'" prinl.........,,1.,.. · S...... ll- 112b y 11

To O.der.
_d SfIl.II! 1'111' ~lpp l..,.and h.ndli c _ ..._ • .odd J'JI.
U.s. _ SUS lp riority 101 d C _ SU S'Ainn.m
,. pWA... tr.I" - S l lO.7S(Ainn...;.t) 01 n trl... 1'1...........,,"i....

Electric Radio, 145 CR 123, Hes perus, CO 81326.



CLASSIFIEDS

SKYPOINT HAM CENTER
l OlL Hol ly An~ Su iit' 3
S l.. . ' inll. VA uno
(7OJl f..lO- SS55

Gil. N4QAS

• Lorp"O u.w..turyof.-w- "" ....r.... c_
·1....~oI-..~1Od -!lIY np
• ~..,..""'......- .~_quio<k ....-ruu.....~__.'" ......a_-_~

•

WA"llU~ " leN·] ...""""""'!" ~j-
_ kmll . ....,-to. ,,,-_ •• , ~
_ ...._ ..U4 1 W~W. I ....CA

.)".....
fOR. S AU " T , ~i.lu ,.,j "".1.
_ $1. It....-, ,."", ,. ' OJ
io ... . k. """fly <,m ~,I~ "Yl"'" $1 rlu"
10 '1<" !>As l' ~n.~. I ( :.~.. ~~ lI, b". ,
WA7I Il "~ ICO 1. 110 " 17Il-M....1........ III
I.WJ. on,u 7' ''' 4147

"''''''IIH n•. I"_ ..."....... •p<W..
__• _ 1<.001 ..,,_... . .. N.."_l
Illttl. ""' tty N<o l w"'U.. I. A.....
..~"' .....,. /IN, ' n ........... A""......, tor
....110. poo.l . I"" Alk-<I. I"~) NM<~~., ...
Un ..... I ... AIIo ... ( 'A "tlC't .t l ~l -......o

HllI. S"".I. "' ,ol.l ••nol....l••
~n"'l"" ,ool nol "" 15A<;f. k ,,- ,,,1
llioly.... N._~ ,,·h . 1\>11 1.1.l:'. W,II" ""I"".
I'... lnol m 7) :l:''''ZH~

' Oil SA U " llo.1"" . ...1""",,,.'i<,,, <>II . U
.(n"~ ,l l 'n t l~ l"~" ' .. I. · ,
......." w W'oI(.. ' . n',1 E. "' """"
....... I" { H Ml'l17 ("1l1~50.1 1t

w :o.;nl~ 11., "... AIIT · I } t" nm"'''',,
...\1 ·120 lr.iII n~ .. I,, ' ."h·nn , ""1 , nol ....
1.,,,1 11.0,,1...,,·; ~ 'N·) l~ ,",·n... " , 'n ( ;i11I<.
ln l? {;.o"I.·.. w.y. F•• " . lon, "" 4,"1l}
(.1nJ N ' '.H1JJ.y "

rO il SAI.I, 11. 11. ,.. 11,·... l IT,11. 5)( . In"
SX_IIJI" . ",1 SX·41 .. ,t h ' I''' ~ ' ' r . $ I (~ I

"",h; 1t. IIH . Il, ',. S X_ 117..... 11M4 . !\:!15
k>r 1"';" C<~), .. 7'iS.l - S<'~. All un l'. b~' .J

w"" jn~ ,,110-.. ."n. kl,·...... I<ME V ll ~

l~A, U",.......1 . So4 ~ un""",, "" W R HII
1.... , ~,.. I""" h~.. . Ul. Tut..... .... ...1,
~III, "l tf>A · "" ~ lJ _$1.,10.17 · $4; 2v.-,, ·
Sol, 71 · $'''1; :wJ · $4 YI WANn l~ ~, II

...... C........~1 ' f' 't'5.l .... 1"'" G 500.~ .
...... . WUAT A. 110 .. " ... I, "'K.......' . CO
lIllSO:!.o104 {1IJ 11 11<o"" '" EK 1'",1'1. Un i t T> lrroory

A. It. f""'"' ,/too d,....-..y .... U5, ......~ On ~ ~nd II" ,"'win,d~ily. 1/

, f\odri< R..!. _"'" Ii... ,..... . ~II
"...._. ~.. ..... ...... .-.

1_ -.. doMo........t F.... a- ••,_..-1 $ 1 _ ... SA-<;E ...../too

.. •~ .............. . S2S. I nd i- , •• II ,.... ""..... ....,. _ ......

.."'" "os-" U.'iO~od . • J.42
, ....... P""UOS it .... Ihr h ot. You.

t5_ t l l _~_
, _ .... it can /toot p bn1Is <II/'Irn '"

, ••
"



CLASSIFIEDS
so.. S A U" 1)'f _17A , AKT·IJA N<~ •
Sol'>; 1I(:,ll ", Of B. lI'">d • M~. .... . $.1"
...... .-to..... k t....,. g,!;'.. bo. _

''''''>; n.r.~ n.I TJoI '1 ..tIQ .....
I"" · IU';;~.II "'llI I""""... 1.M-'iF
. .... 1 "'""" t. .. , h i, w"mu), IIC-
:lM/ IIl:;·JI40 <;(11 · ""n"10.11' _11, Ll r ·U .
M r ...... M1'..... _ 01,....___

...... ON"" . IILI-. l.ll'Y,1I1 AJlIC-2,. DY ,
VRC.OV.IOfVI« : _.1,.... ......
.-...-• .-! p" c,nr_
11IC"" ~ _ .k VIK·:!'f. ( atl. u....
l.I io< r ...,. Nod __ II ,...__."'lI ' I"...c l _ ...... c~.
'" ._. Ko. l'lI_-. W A.-'iC" 1. =10'1""""'" n. 7?IW.\ 171.1J 4001·

~"

WIt S"TU ), IV~Il.,l •• C............
110...1>. ... IV Sut'pIu> -...." . loooJ·
.... ..... ('0 """''''!tY V' n.· I • ..J \/<>1-
...... 11.1 ndr . lo ....qU...,. 1to.'I' r·.k~

W 4WKM, ",,101..""1"'" 7l "'.1\>"....ALon
M. .... r. ...m.l'_~,uo. MA ll'.!.l'"

n ...SAl b 1....". 11 ~.""""'1 5- 1U...·. 1'"" .
. ..... rool"~ ,ol~ 'w 1«' o*,~.1 <~l>I..... .
"" , h o n' to! 1 m ml..I" ~
r· _ 10,,1 . $1" ph.. ' ~ ' I ' I""~ ' ... . nl'7
sr. lI4,..1I'. I", ~' . NW. « .on11.> 1'"
Ido, MN 'i~1l (..m ),,;S..H" ~

H ' k S" U'. D' lKA llf.: 1·, ~ I ,n. 7' '' -.1 " ..
w I~ K< , no! .1 1« hi"''''. " " ..,.11,'''' """I.
w , .... " ....1• $1111. I " " ' " '" 2'0(\11 Ii .." ". 2
I(W 1'1-]' • ftll ; (>-,"",," ~n'.>n .... tu ...."
__... 2 kW I ~ >_ fIll. T""'.. , lI' l'i. Hn.
VUC tll ll . $ I~ _ ... """" . $~. ...to..... 'k_
.t. k...n ~lo., ,""" H I yn uf Q"T _110.

PIJ _Iy. ...n r!''' oIo 'rJ'I"K- II .....
II"... l'I"" lZD. 201 S1w"... (Jr.• ""'rr\rIl(.
.....n. ....ua, f7Illl l .....1~17

"'A..-nl l< A ll''''' <"<'M' uf NC·n.J ",10<-
.... ,t s. "'....M:~"" "'" NO':~lO.\ s.......
.... "(".N __ f1L ........l Io< T..l
'YJ"" 1 ""'f'" _ IAI . w.! l .-.::~...
-r- _ Iy....-.Jrd rmnr ..l.r , II.

' iInt' "' n.-l-o. Ordo"s"u... N7JOK.
4241 E.ol flrol~ . T..--. AZ ~71 1 , ""2)

J:D. IIl'O

f Oil SAl h I "v~ I " 1 a Il~.....
..... .... no! !'ol' IIl ·"a, 12V _
"'n1'_ 1 ra",1 "'A N TH), In P.......
..., ' 'I''''~'iftII ..-,...... "1 1NClOI .
• ..... __ .-! IlMI l llCO p 'h
""""001 M.ol K1<....<l. IIH."' I, 110.. N.1•
~ ME_ l Q<J7)""... m l

WA~'. I1' M,-,. __ II "'I /"'RQ-~ fn"f.

IIIC__ 1tl'. ...T1l . ...... 1l) ~/"'l''''· II .no!

W_H8/Af''''·lI A 1Ood" ...-lItnySpa<b.
w....ye. '"24 W . ),kf..J.J<..o ......... Sa....
....... C ... <q7<11. m U'otl).ll121

w ..-nl), 1 _ ..._. IIo 1Ino I IT-
to I ~.,._ _ , Ie .. "'"

"'-"-Ia1 ....-.-.. lo.afkoo I Gr-'
1.:""0 7, 20 11'; C 1..""" 1tJ., c.~os V~~

....,..C..._\""I"' m~1

",...Nnl ' M.nual kN ~ _
~..., l'I_ II --U _ E1n"1 k'o

11I........ d . I I I .~.. . I~. N" N72.;
Rod • • H Ia__'Y>. Ia__ "'1 .,.
" .hI. Nf I Q. 1'< ' " ,_ , t I~n.l Fl-
:11>1 1". " " 111'.1·\."'/'

"'A!'(1l 'I > H.. Jrl ...., . 1", . Sta"', ... ...·
11112 " t TII" " I ,n 2l';111 ,.. <;Nl' N'7.!~.
, 1>" NC. )lll. n.,,' I . ' In ~.... ",,,.j,, .,"
M,,,k' (· "'W~'y . W IC:7S . PU B ~ I . W K,·" ·
/H .lo>"~. MI: Om' l (1ll1) ........ :\l....

"' ...~,I > l'• •h ".,.. ,.1 ' ~'", ,·k·. " UI>
......ih,d I ~...,h IlX ·.l~ '" I IX·I I. I ",~"j .

junl .... J"h"" '" N.v'~.'.. r I,..... M..."" .
f n....·h. W"''>l lll'. Il.,. 2IOOll. { ;,.~.. f..lJ . WI
~.~~l. 14141........" .\7

W"""IU F~ ~ "l"'1""""" , II......
Nn p " .,., , "".... nu. d r "'""
...... h, n<I an1 "l"'I-• .l. ,,... ...
..........'" i" joo~ .. . to. w.oriJ·• ...-
_ "'K"_". l"-. K...,h ........",. 80"
~m._(1Iy. 1A l"1 171 tJl nl 142 ....1..

r 1<';aw ...m pmMt 10 ~ounl 1Iw
wonh In you • .oct. II you ;on'

ovn n w ",d . plf~ ...nd IS

.....to f"" r.h .addictH>ft,ol ...""d.

~ '-------------'



CLASSIFIEDS
"""'TEl;>' 1IuJ_ "l'"oI_.....
....... 1""oW II< ' . ( ·&N EI<.....--."
.IINF«It l.o"'llnod" I~ !>IN S'01lI.1>10OI

G I"'_. 1"121C'O-::::".,';:;:;::c:::::;::
FOil SAL£. -t,~..... _ ...
lu"'.. a UlI\..orit,,J by Ilo. 'k .....11 In" __ I,
. .. .._ . v. !LoI>k- ~" rho N,.-~ II/(.'.. III".
~UI'I<'. n...... 'n.tn.'.,n!>o ,, 1
_ h.... bo... ,"'" n,1 In,m ''''' 1.01<.. ,
fdo .", ''''''101m'In ,""...,.."' ~. '''' h..t .
iall'Nln nJ ", A -,.
""'... I':"O" ..- .~ , "" rr'< .
_ ,....~ Ool_ I "",.
_t.. ..............._""Il ...__<UI'

-'Y.v.~ kWtd 2n"Cf..~l 1'6-_1II '

(: a.U l );l5.JA 1$.1Ol1'\S.l /lll fS'S l .1;3.}
l$25t)'lIH/~~ SlflF-2CSl51 """U.s
........... -.... 7-..'" t ....~ I""" ........,.....-.1 ~1"'1l. 1(".-.I.o.o.l ""-,
~ add I~ .a "'...... ...~tk,...1,,""" _
II," add :l5'll;JOIll" _ Id.,... " ..JJ "''' .. . ..
I... VI~TA T,"'h.. ,h't\y 1"" " I. ...~"..l• .lH41
M"I"~ f;prl"~. !k·lIh.. . ,k. ' >II 4~l/1 '; ( \1 II
41..... 7100

WANn.I>. Co lli... Sl 'i f:""O'hl "' ~
_ ....... "'". ,,, """'ph , an, 1..,
lA<"I'l" e-., U IlYl I. ~ 'S I loll I '" •
....-.GA 111115.1-"I ON"..!040.l

w.u<,U;>, 8ooowoo ..... "",_• .,- "'1'" .a"
.......... .._ SII·'''' MOd E_V""..
41. ....... ...nd.,......"'100 f<l..on! '''1'"
.... II:AJIl 'T'T. 1'1.'11 751. 11 _ ... I'A
1"' 00,

WANlU~ T•• no""" •..J ~.. m'm I.... .,.....
.f>.! ... ~y 'H'" C• •h ," , ...1<-, J .n.~ IV. ·,I.
lWl ~ Am...J. t· " . K.l.. loll'''''''' MI 4lil ..."
(JI~) 7!I4·III1f,O

Jl.. S AI.E: n....Jo..........II>-.... ..-t. ",..N,
..._ . _ . '11'" :1""". 100 w. n• . $ llI
T_ .....,.. KIITVE. 1..17 w. II 'KIo....
~1L00Wl. OI:I:!f,;l .~_

WA"'lII), ~1>.Uol_ JDL-llIo.N•
..._ . _ """"". W<Q IK. 7117
-...SO.• Vn VA n"L ~I]III.
_ ,. FAll OInI]llI <V.....

,.

SPAM
Tlt l; SlK"lI;TY f O R

Til l; rIU:Sl; R V ATlON 0 1,
AM I' I .lTUI)[ M01JULATlO 'ol

T" " 'inSo·", t $1 h,-

'~m
110... 27
1\. ..._ CA Y2l...1

n .... I un.;,;... . ...J n f J

srA'" """ you h..,. I'd
Dn AM. n..- ...J • .011 il l

"" d...d .rd ~in s r AM ..-
t n" n ,h I.....hir .....
IifK ill d

I UM SAU.' ...",,, ~ ,,• •• ,I" .. . i".... I "I~.. ,
ho. .. .. I "' ) I' ..~·I n•• ,·... ~ tt",,,, . on""',,,.
I,,,,, ''l'' 'I'''. ...'. ".m,..",., ,..... ...1.. .. ,' lJ
b"'. SA-'oF. • $2 (...,d..d ..l , II " hohl "-
11<_', K.JI<, Lt 1'\"4I .... 1U1. T...... llK
741....

"" ANIU~ _ ·n..-..,._..............
"1'-"1""'..... . ..J_• •..J.or••dJ-NIl _ .
........ ............... Al'5--1:\ To.
a.~.u. . ......... I...... '...r; W~IIo",

V.n t-,..1'1.'" n I. ""'_11. "'A 01....:l
I<;Q!) 4ll-M.I I

WANnl~ 1""'1111\"'''.... """" '\ ' ''' w.""
C,-"""". J.I.. '~·"· . h.li.h. N"..i.lh ."d
(.~, ......."""... ,"k.,.", "1"lim..·'" .n.,! O"y
~ri';' h ,. U.s. ' f'll 1 l 1'l: IVUh. m
1• •w.hI. 1 111 11.0"" I I...'J!" . A..
_ (811, ""!\.7'I':'if,



i
U

l
~
l

l
i

;-,f'.
iilt

Pi
.aev

a
,,1.1

J!~!"il
-

.o
f!..J

C
!._

lH
f;:}""

W
h

!"~!
I "'.'

i,
.

,-
.

-
.,
~

sa
o

~1,H.,.
;

lll..
u
~
i
a

~
i

£
i

jj!i.f.t:::
..:.~

}
"

.11
«

.
,

j
-

I<
,','j-

I;
.~1'·'

~
"
'

~
!
<
f
~
.

,s_
i1f'~

"
1!~

~J:~
...~

~!;l
~
~

....
f.

.,
..

4"''':
..

~·
<
~

~
•
•

;:.-
......

~
!l.

-
"
'
~

i
~j

~~
~~4~

'
~j"'!$

i
~
!

~.!
~
i
i
n

·..:
z
~·l

!
"

..;:l;
i"

...I'.:JIc.
to

-
~

;
5.

~
z"

'i
'
~!

<.•
."."'J'"

l'
-"lJ-·,,-..
c:.•

~
c:

;,i
_

~~j
i

~~
.t~1

~l!H
J

..;'",
~

1:
..

'!
J:

l'-lS

q
}

."
]

~'
H

.;
•
~

1.
"

;l
-"':

~
~!

~
•

,.:t.;w(
.li~E'"

{W
i

·
,-,

"'
~

!'.J
i

:;...
~

~
.

<
.
.j'

"
'
~
~

~
1

"
d

.ol

""..,rt·..
!~!1
i

~
..,:t

iE
_
.
~
~

,
~

.3
:

i
~
~

.E
-

~.
~.

'§:
§
J
~
~

~
_

"
I"

~
,
i
f
;
1
J
;

,
-,

~
j!

E!
!'i

<
o

K
'1'.

•
f:a

"':

~
d

-.
e

e
e

s
....

::'jl

•
'
~

'Ii:-
~
~
5~.

g
'"'"

'
-

..
'

1::::;
'
l
~
~

-
'"-

,...
i""'.

£'
~
~

,3e
,.If

I

W
l
~

v
~

,.~
..

",
"'<

l:-
•

_N
<

j'
§h

f!
J:"'~

1iI
11

~~I
.,."

!N
,)

.Jj;...f

3:j~
1

Si!."'-
.
~
~
€

~
H

;
!

!~

~~'f
..'~~:i

_

,_
..

-
~...

~
-

!
s

ee
·

3
""

~
~

:;-
::;

Il'.s
S

O'.f!",'
h

~g
t~

!;
J!

"'
::

~
~
;
<

j''''<
-''"

,""
~,..:.~-i'Z.-i.:i
-

'J
•
•

'
~

=
·~~..

;.X
.::l

2
t

:!',·ot--.
.....,

..
e

•
.-

,
,,

:::
~

-
:

~
'
i
J
o
i
~

'"
Z

:0
..

-;
_

;:;;!;

::;"'''"~
'''-1

'
...e

..
_

~
.a

..
...

..
"
,

-
.

,,'
..••

N"
K

.0..1
\0/'"

~
..

l';
sa

s
......

~
=
v

l::
"
~
~
i

•
.

;:<
<
'
~
~

1
'!=

:!:!::7
•

)0or'
•

•""
1
l
;
;
;
1
~
<

;;:-
,

",'I.
-

!
~

...
-

ill:
~
:
E
"
'
~

0'
-.

-
:::

~
-
·
,
:
.
f

•';l;
~

i:i(
"

~
,..

~
..

1':'"'
"
>
.
~

~
~!

~~j
,

~.
.

"
"
'
:
:

""
~

l:
"'-!;::;

''''"'''"-e
",

.,
'"

~
~

""'
I':

-
'
-
~
"
2
"

~
~
J
i

,
i~

"'
-"

'
-"

~
&

'
::

.w:
~

~
..E

;;
......"'K

._

~
I-.J·-::l'

...·l··
,;.."


..

.
~

..
.'

;!:
.,
o
_
~
,
,
~

·<l::'
<
'

l
~

e
e

:
;;

j '"
l
i
;
~
~

_
1
q

;
",tl

_
-!!
~

(..;
'"

i
~

L!!"'
~

'
~
'
~

_.l!
,;.-f

j
!

"':::;
i

-
'

...'-
,'

,.,.
~-"

;;
x

~...~
j

'-'1
.;.E

.E
'i'i!

.ol~
_

';:J
i!
j

-l;
...

:1'
!"

,,-
.....

..
,-

l
"

i,.;lj
'

"':,:
(~E

~.;,~.
~
d

~r
H

~
",

...
....oll

;;
'
;
~
~
~

i/T
..

:;;
.

1
'
<
"
'
~

~
=

..f";
.,

,

~
i
=

'=!'
1:::

<
C

o:
ct.

~;
~~G

~
.

'
~

't
~~
n
h

.
1

.i5
..•·..~

"'....
~

iii':
t

;
',~rli

«
"
e

_

"
c
~
'
"

..
~

7r,i
.<

7
:

::::1:
.
J
~

I-:

.1
u
g
~

":1
~..

~
.t'1:I

~
....

1
;
I
.
~
e
=

R..
~
~
~

~
~
d

t
.

..
..

7
.

...
'«

.
~

"'
~
"

iJ.
~I

rs
;

,%
l:i

«
'I
~
.
.

-
'I

.f
:

•
'

N

=..;
l
~
~

~tjfn
'!"

z
-

j
d

.

11I't'~j
-

I
r

J.
f..i:

,
..Ii

.
-

•
.:J-

','1•
'1"

....-
..

-
~
~
i
l
i
~

=:1.-t
-

-
~

o
ljJl~~

;
I
U

1
~
g

~
:!

oS
=-

to.
«

«
.
~

iii
if

t
•'"''li
h
~
i

!
i~

~
3,..:1

i
,

,"
-,'
•

•
•

~
!§

~
-

,
I

...
-Ii

~
~

~
.

."
;
~
~
J

[JJ

c~-....-[JJ[JJ

<:..J
u



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

-----, .-------

.-..._--------.__ .._-_..__ ...------

ANTQ...E ELECTRCNC SLP PLY

TUBES· PARTS • SUPPLIES
YOUR COMPLETE SOURCE

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

,..-.......
" d lft'«01)' of ~ inl;ll':. pa'b un ;1 ' ;1':0 . v.ilabl. '" l ub...,r;M B fu. $1
and ;I L..AS.~ r."""'nUy th ...... . ... n s un;" in Ih.. d i•• ctnry .ml i i"~

&",wi nR da ily. n.., l i~ o f unlIt i. b y m.an.. f ...t .. ..... in . 1r h . bc'tk . 1
..... fo il.... .... by llot Ow ,.... ..... and 1,I..pho" .. nu mt>c-•• " y""
......, • ..- .. nil pir...... ,.., p u t it on thrli' l.

Subscription Infonnation
ROlin w ithin Ihto U.s.

$20 ,.... ,..... ZRd r'
S30 ,.... ,.... h i cUs'

C~. by Au (on'yl_U.s. $}2

(~. F......ign CO,," ""'" by Ail" lo nlyLMUS. '55

Cu.,.nl" d Rr fund a' . " y l im.. 1... 1....... ...m. inin ft; on • .,b lCrlp tlon

s ubscribe by mail or phone,.
U S eR 123
Hesperus, CO 81326 13OJ) 247-4 935



I

:I f-
,

f
:t~ rtt

\
:J; U I e-

,

, ~ n '"

,..., .~ q2 _ ,

0
.r' N ;::::l
n" -a n

• • '"~

,
- >"N Cl
~

j-0 j

,
I
I

,

,

o '
~ §
~ za


	020-001
	020-002
	020-003
	020-004
	020-005
	020-006
	020-007
	020-008
	020-009
	020-010
	020-011
	020-012
	020-013
	020-014
	020-015
	020-016
	020-017
	020-018
	020-019
	020-020
	020-021
	020-022
	020-023
	020-024
	020-025
	020-026
	020-027
	020-028
	020-029
	020-030
	020-031
	020-032
	020-033
	020-034
	020-035
	020-036
	020-037
	020-038
	020-039
	020-040

