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How come so many top DX'ers use Collins S/Line equipment? To say nothing of all those
sweepstake winners, RTIY win ners, Field Day winners, traffic men, top amateurs everywhere.
o Collins users already know the answer because they're the winners we're talking about. 0 Col­
lins equipment offers more features than any other. Complete station compatibility; light weight;
simplicity and styling; frequency Stability; Frequency calibration; mote QSO's per kilocycle;
mechanical filters; dual or single PTO control; automatic load control; negative R·F feedback.
o Today, some of these once-exclusive features have been incorporated as standard in all amateur
rigs. But Coll ins is sti ll the only equipment which offers all these features - and is still unexcelled
in any of them. 0 Join the wi nner's circle. A demonstration of S/Line equipment at your
Coll ins distributor's can be very convincing. And don't forget to check those resale values. You'll
be surprised to find Out how little it costs to own the finest.

!o 'o r ru r tht-' r in format ion , chl'rk n umht'1' :I. un page 110
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Still the only solution
for limited space antennas

The CD 40·75 is a NEW·TRONICS original engt.
neered fo r limited space an tenna insta llations. Band

SWi tching and tuning perform ed by three m otors. Mainta ins

a " at SWR Over the entire 40 a nd 75 mete r bands. Control
unit permits you to s top one tuning motor while running the
other to lengthen or shorten one side. This gives you effective

Control Over the electrical center of the antenna to Offset

distorted antenna environment. Rugged aluminum cast ­

i ngs Con tri bu te t o ove r au st re ngt h. Con t ro l

unit located in -ycu r shack.

CD·40·75 . " $129.50

WITH THE

CLIFF-DWELLER @

POWER HUSTLERWATCH FOR THE HIGH

" The home of originals"

/
3455 Vega Avenue

NE W· TRON'CS Corp. Cleveland, Ohio 44113
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Compromise ...
but not with quality!

The SX-l22. is subjecled
to exactly the same ex­
haustive Quality Control
Procedures applied to the
most costly of Hallicrafters
amateur-band equipment.

5th & Kostner Aves., Chicago, III. 60624
hallicraliers

fEATURES: Deluxe general coverage receiver. Broadcast (538.
1580 kc.) plus three S/W bands (1720 kc.-34 Me.). Dual con­
version , superheterody ne over the entire frequency range. SSB I
CW/AM rec eption. Produ ct detector for SSB/CW. Envelope de­
tector for AM. Series noise limiter. Heavy-duty tuning capacitor
with copper plates in osci llator section for max imum electro­
mechanical stability, Audio output: 1.0 watts with less than 10%
distortion. Three steps of selectivity: 0.5, 2.5, 5.0 kc. at 6.0 db
down. Antenna trimmer. amplified AVC. 2nd conversion osc illa­
tor crysta l-controlled. Size; 18¥. " wide, 8" high, 9 ~4 " deep.
Provision for 100 kc. crystal ca librator accessory (HA·7). UL
approved.

The new ideas
in communications

are born at . . .

In addit ion to the solid value specifications listed
alongside, the SX·122 brings you a major advance
in stability through additional temperature com­
pensation of the h.f. oscillator circuits and use of
crystal -controlled 2nd conversion oscillator.

The SX-122 is in slack, at your distributor's today.

If you operate exclusively on the amateur bands,
we hardly need point out that an amateur-band­
only receiver will give you more sophisticated tea­
tures and performance for your money than any
general coverage unit.

But if your personal interests requ ire the versatil­
ity of a general coverage receiver, the wisest com­
promise you can make is the new SX-122 rece iver.

For maximum flexibility consistent with the high
standards of basic performance you demand,
nothing even close to its price can touch the
SX·122.

Export: Hallicrafters Internat ional Div.
Canada: Gould Sales Co., Montreal, P.O.

F ur f urt her in for mat io n . chec k nu mber- 2 , u n I"tl( l' 11 0
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M OBILE SERVI CE is the most demanding form of
voice communications you use. Power and size
limitations are extreme, putting an unusual pre­
mium on efficiency. The environment is tough,
putt ing an accent on reliability. In the final anal­
ysis you will benefi t fully from your mobi le equi p­
ment only by paying stric t attention to every
detail of installation and operation .

Mobile service performance starts with the
microphone-the fi rst active element in the sys­
tem- and there's no better way to start than with
the new E-Y Model 600E dynamic microphone.
It is a li ttle more costly than many microphones
you can buy that "just work", and right ly so. For
the E-Y 600E is a lifetime investment in top-notch
performance.

Look closely. The dynamic element of the 600E
is the direct descendant of a long line of military
microphones built to perform faithfully under
battle conditions. This element was chosen for
high intelligibility and its abil ity to withsta nd any
environmental conditions. The proved ruggedness
of the E-Y Acoustalloyv diaphragm easily with-

stands ear-shattering sound pressures with no
change in characteristics. But there is more to the
600E than ruggedness. Its so und quality has no
equal. Heres why.

The freq uency response of the 600E is ideally
suited to SS B and critical AM transmission. You
get highest intelligibility with any ALe circui t or
frequency-shaping network in common use.That's
been proved with on-the-air tests with every com­
mercial SSB mobile transmitter and transceiver
on the market tod ay. Further, the high output
level of the 600E will fully modulate even the
"Scotch" input circui ts sometimes found in mo­
bile rigs. The 600E is avai lable in ISO-ohm or
Hi-Z models.

ow pick up the 6OOE. It is shaped for com­
fort, with an easy-act ing switch that gives you
positive control, even when you are wearing heavy
gloves. The case is molded of Cycolac'[', a space­
age plastic that absorbs a fantastic amount of
abuse. The 600E never feels hot or cold to the
touch, regardless o f the climate. The shielded
coiled cord has passed flexing tests that far ex-

1

Mrxlef 600E
$23.40

Amateur Net

ceed normal life, while the switch has test-cycled
on and o fT over a half-million times without a sign
o f failure. Even so, both cord and switch are
designed for easy field service, if necessary.

T he E-Y 600E is buil t to outlas t every other
piece of mobile equipment you may use, while
o utperfo rming every other microphone on the
market. It will probably be transferred from rig
to rig as the one most useful co mmunications tool
you own. Actually. the 6OOE. like all E-Y micro­
phones, is guaranteed forever against defects in
workmanship or materials. It must perform as
sta ted, o r your money back .

The one best way to find out what the E-Y 600E
can contribute to your mobile installation is to try
it. \Ve guarantee you have nothing to lose. Ask
your Electro-Voice distributor to help you put the
new E-Y 600E dynamic mircophonc to work in
your rig, today!

ELECTRO-VOICE, INC.

Dep t. 1052G, Buchanon, Michigan

"or l urthe r information. ebeek numbtor 9. on pRlle 11 0



This HF Single Sideband Transceiver
meets Full Military Requirements
and is available off· the-shelf
at a commercial price.

It is the RF Communications Model RF-301

Now nomenclatured AN/uRC-58

The Model RF·301 , SSB Tra nsceiver
was designed by HF' Communications as
a company product without government
support. It was designed to be used by
military customers in military a pplica ­
tions. Now in production. it can be
bought in quantities from one unit up
with short delivery (a vera ging 30 to 90
days ) a t a very modest price. The RF·
301 costs about one-third of that nor­
mally paid for mili tary transceivers with
similar characteristics.

R F -3 0 1 , SSB TRANSCEIVER
Brief Specifications

frequency Range: 2 to 15 Me
Synthesizer: Can be tuned to 1 Kc increments. Provisions
for unlocking synthesizer and tuning continuously.
Power Output: 100 watts p.e.p. and average
Stability: 1 part 10' standard,S parts 10' optional
Modes, USB. l SB. AM. CWoAlso fSK with adapter.
Power Input, 115/ 230 volts, 50/60 cycles standard. 12 or
24 volt DC wi th additional built-in module.
Size: 7 ~ x 17 x 14% inches . Weight: 59 pounds

Please con tact us
for furth er details. R F COMMUNICATIONS. INC.

1680 UN IVERS ITY AVENUE • RO CHE STER . NEW YORK 14610
For f urther information. check num be r 5, o n palrt" 110
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CONVENIENCE ENGINEERED HAM GEAR
by IfriIPtA

PROTAXTM
COAX IAL ANTENNA SW IT CH
w ith

AUTOMATIC
GROUNDING
Another firs t from waters! Now, as easily as
yo u swi tch from beam to dipole .. . (rom 40
meters to 75, you can sw itch your entire an­
te nna system 10 ground with the newes t addi tion to o ur line of coaxial switches, PROTAX,
automatic-gro und ing coaxial an tenna switch! Designed with the same advan ced engineering
ski ll that ou tmoded all other coaxial switches two years ago, PROTAX is another giant step
forward in " Co nvenie nce Enginee red" ham gear by Waters. In effect, PROTAX is two swi tches
in o ne . . . a regular antenna-selecto r switch with power-ca rrying capaci ty of 1,(X)() watts that
becomes a gro undi ng switch fo r all antennas (leaving the receiver inp ut o pen) when the rig
is not in use. In two d istinct ive models: =375 - six position and ground with back connec to rs ;
#376 - five posit ion and ground with connectors in rad ial a rrangement. (#376 has its own
wall-mounting bracket.)
Model 375 $13.95 Model 376 $12.50

•

•

II/tiI£M U~·I~'E3;~AL
HYBRID COUPLER II

PHONE PATCH
Th e ultimate in phone
patches providing effort­
less, positive VOX opera­
lion . . . and it also con­
nects rape recorder for
both IN and OUT. BUill-in
wate rs "Co mpreamp" ln­
creases low telephone line
signals while simultane­
ous ly p re ve nting o ve r­
modu lat ion . " Co m p te ­
amp" also operates alone
(withou t patch) wi th sta­
lion mike.
Model 3002 $ 69 ,9 5

(le n b atte ry)
Mode l 3001 " 9 .50

(without " Com p reamp" )
P RICE: $5.00

Mod.' 347

Ideal for usc wit h coaxial
switches, waters Illumi­
nated Knob serves as p ilot
light and switch position
ind ica to r. Installs easily o n
'// ' shah with a single
wi re from 6-volt source.

You 'll boost your sig­
nals up to 4 db with
A UTO-MAT CH . th e
bu ilt -t o-las t mobil e
antenna, Opera tes all
ba nd s with on ly a
change o f Top-Center
load ing coils ... has
rugged new fold-ove r
h in ge ... fit s any
s tanda rd base o r
bumpe r moun t.

PRICES
MAST 370 .1 $12 .95
.AD IATO. TI P

310· 2 9 .95
COIL 370 ·75 15.95
CO IL 370-40 14.95
CO IL 370-20 •...._ 13.4 5
COIL 370·15 12.75
CO IL 370-11 11.95
CO IL 370-1 0 11.95

WATERS
Av:}(;,A MANUFACTURING INC.

WAYlAND, MASSACNUSETIS
WATERS PROOUCTS ARE . SOLO ONLY THROUGH WATERS QUALifiED DISTRIBUTORS

For f ur t her- infor ma t ion , check n u m ber 6, on l" t Ke 110
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ZERO
BIAS

B
\CK in 1961, when CQ first got the notion
In vponsor a new awards progra m. it was
<lE:TCCU among the statY and award (':\0­

pcrt-, that to be worthy of its following, the
award would have 10 be a rea! challenge. Sev­
eral possibilities were considered. but the idea
of a US counties award held particular appeal for
several reasons. First there were so many coun­
tics (ha t it was unlike ly thnt anyone amateur
would have a great numerical advantage over
,III others. This was a good point because it didn't
ne...es..arily give the old-timer the upper hand
before (he hunt began.

Second. it W,IS possible (0 work several hun­
dred counties from conti nental US on a ny band
from 160 right on through 6 meters. and rnuybc
even 2. From outside the USA. several hundred
counties were still possible to work. Agnin no
particular advantage to any individual.

Third, with the great numbers o f counties. it
was possible for a fellow to spend a few years
working for the award , wh ile the stabili ty of the
num be r of counties avoided the hassles of D XCC
a nd WPX abou t " hat is or isn't a new county
or prefix. A ll in all, the progra m ultimately called
the "United States of America Counties Awa rd"
seemed like a n ideal cha lle nge for a ma teur radio,
It W;JS, a nd it sti ll is.

Also back in 1961. the likel ihood of anyone
e ver wo rking a ll three thousand odd counties
see med so remote as to be a lmost unthinka ble.
So we offered an extra specia l plaque to an yone
achieving a ll counties, not reckon ing with th e
likes of one C liff Corne, K9EAR. It wasn't easy,
(i t wasn 't pl an ned 10 be) a nd it took over four
yea rs of intensive work, but we're pleased to
ha ve to dig deep and come up with that specia l
"USA-CA 3079" plaque fo r o ne of the most in­
spiring ha ms in the wo rld. K9EAR.

For those who are unfami liar wi th C liff. he
is 26 years old, a nd pract icall y a fu ll-time ham
as a result of pa ralyt ic polio tha t has confined
him to an iron lu ng for much of his life. at
one to accept second-best , he has dedicated him­
self to attaining the highest levels of proficiency
in every phase of amateur activity he tackles. He
has succeeded in winning friends by the thou­
sands and awards by the hundreds, always with
the spirit of good sportsmanship.

Others will follow K9EAB 10 the to p of the
USA·CA ladder, hut we're proud that the fir...t of
those "unattainable" plaques will go to one of
the nicest gU)'S in the business. Good show, ClilT!

Why Don't They . , ,
Somewhere in this world is a mysterious. but

all-powerful group called "They." We' \'C all
heard of them, and surely more abuse and ac­
claim has befallen th is vaguely defined group
than has befallen any other group in the world ,
Not to be outdone by the rest of the human race,
the CQ staff has gat hered a small lis t of admon­
ishments for "T hey:'

l -\Vhy don't "they" standardize m ike con-

nec tars on ham gear? Of a ll the dozens o f pieces
of gea r CQ's lab has checked out in the past few
yea rs, on ly a rare few had similar connectors,
and we're qu ite sure that soon a fte r th is g rievous
error was discovered, "they" devised some sinis­
tcr litt le replacemen t. to ta lly unavai lable,

2-Why don 't "they" start a cam paign to do
away wit h tha t misfi t wo rd that has become
stuck on the li ps of 9 out of 10 s.s.b.tcrs: "Go,"
Go "" here? If the average s.s.b.ter lacks the lung
power necessary to add a simple "ahead" to the
nonsensical "go," perhaps we'd better ask "they"
recommend Prof. Emil He isse luft's voice devel­
opment exercises.

3- Why doesn 't the Detro it division of "they"
try just once to manufacture a car that doesn't
require fifty feet of shielded cable, one gross of
,001's and to feel of bonding strap 10 permit you
to hear your own transmitter.

~-\Vhen are "they" going to learn that when
putting together a rotary beam in the SIOO-plus
clavs. that iron nuts und bolts just don 't quite
make the grude. Ha ve "they" ever tried to dis­
assemble a beam after 2 years above a smoke
spewing chimney?

5- When <Ire "they" going to learn tha t I'm
not amused when. after slyly mentioning I drive
a Porsch e, they sni cker, "Taking after Wa yne
Greene. eh?" Nope! One's enough!

Ah, yes, we cou ld go on and on, bUI will " they"
ever ta ke heed? Pro ba bly no t, bu t you COIll a t
least ga in a little sa t isfac t ion by se nding your
pet gripes to "T hey," c /o CQ, 14 Vandervent er
Ave" Port Washington. L L, N ,Y, 11050, Best
g ripe cuch month wins a year's sub to CQ ,

Thanks, Doc
N ew York State hams owe a tremendous debt

of gra ti tude to a rel a tive newcomer to our ran ks.
" Doc" Sam Rosen , WA2RA U. As was reported
(ra ther hurriedly) last m onth, Doc ran into legal
trouble concerni ng hi s cra nk up tower at his
ho rn e in New Rochelle, N. Y. Certai n o rdina nces
were invoked by the ci ty in an effor t to ha ve the
tower removed on the grounds tha t it was no t ;1

normal adjunct to his home. and the refore, vio­
lated zoning rules.

Thankfully, Doc had the sheer guts to stick to
his guns for three long and harrowing years of
lega l battles. and won his case-sand in the: proc­
ess. set u powerful precedent for similar tower
cases in New York.

But it was not only a legal tight. For most of
those three years. Doc endured the chagrin of
being ignored by many New Rochelle hams who
"didn't want 10 stir things up." Frequently. he
was Iwra.\.\cd by these same fellows in an attempt
10 discourage his efforts to win th is landm a r k:
case. H e: stuck with it at great personal expense,
and only when it became clear that the case was
well on its way 10 being won, did the antagonist
hams begin to move. Now was the time to pick
up a little of the glory,

I wonder. sometimes, if we have enoug h fe l­
lows like Doc Rosen, wi lling to stand and fight,
to offset the: growing legio ns of a pathetic milk­
toasts , I wonder,

73. Dick. K1~IGA

October, 1965 • CQ • 7



NO-STRING DIAL
No .t.itlgt: 110 p ul le y.., "0 bock Icu h, no fl i"",.
assembly. Th. No. 10037 i. II .howdy mechonically
e ngin••red " D. li g ne d lot Applicat ion" d ia l 0'­
lembl,. ...hid! complete ly .Ii...;no l. , the onnoy­
o nce. o f ,tring-d,iven po in'e", e liminole. all
ind ico lOr ,Ivlle' er wobbr. ond p rovide. pOI;ti....
po i ,., 'ro..e l ond r..elability. Th. poi",., i.
d ri " po, it;... e l,. b y (I ft..,ib l. b ut non-.lo,tie
mold ed gecu dri".n ro ck which co ..nof iJip , b••oll
Of' fo tl o f f (I pulley. Th. geored 11• .,ibl. rock
, id e. in (I "'vl'i. slol elllr"d.d a luminum chan"_'.
Th" Oird.,·l ik. e alruded p iKe p ro vide....edl<;""·
icol r ieid ,t)' 10 Ih. guembly . ~urni"'.d comple'e
w ittl pon" I, ;", b ....1 a nd fl ...ibl. COUp1itlil for
o utp llf ll'Ioft.

JAMES MI LLEN
MFG. CO., INC.

MAIN O'FICE AND FACTORY

MALDEN
MASSACHUSETTS

LETTERS
TO THE
EDITOR

Top Honor. Plaques
Ed itor, CQ:

A hhough thi s note o f tha nks has been delayed because
of vaca tion and the p ress o f bu..ine ..s, I wi\ h to express
my sincere appreciation to you. a nd the !Cota tf of CO m uga­
zine, for the Ame Trossman " Top H onors" plaqu e, da ted
1963. wh ich now enhances the most p romi nen t posi tion o f
my \ had. wall.

T hank yo u also, D ick, for you r kindness and recogni­
tion o f all a wa rd s hu nters, hereby expressed in a beautiful
a nd oursranding pl aque.

W hile some arc ce rt ain to di sa gree, it would appear
that th e mech a nics of a wa rds hunting resu lts in a p lus
item for t he amateu r radi o led ge r . • . it c reates bette r
operators (withi n the limits o f hu ma n fr ail ly ) , and you r
unsolicited efforts 10 fu rther this tncennve by issua nce o f
the T op H ono rs pl aques must be mo st hea rtily
commended.

Pete Hillo n. WA6MWG
40-40 V ia Opata
Pa lo s Verd es EsL, Ca lifornia

Ed itor, CQ:
I woc ld like to th ank you for the Arne Trossman

p laque. I am very proud to receive it .
II is so beautiful a nd impressiv e looking th at m y X YL

su gl!es led keep ing it " upstai rs" rather t han in the "dun­
geon" where my shack is located .

If you kn ew m y be tter half, you would rea lize that thts
Is p ossit-I y the most un expected honor ever bestowed on
a ny th in l/. connecte d .... ith the lI a m R adio .

Kaaimiera J . Deskur, K2ZRO
Box II
Endi co tt, N ew Yo rk

Editor. CO:
M a ny thanks to CQ Mal!:lTine a nd those who m ade it

possi ble for me to receive the Arne Tro..sman Plaque. I t
is d isplayed prominentl y in the shack fo r a ll 10 see .
\-b ny thanks for contl nui ng Ihi.. to all who have quahfied
for It.

At present my tavorne colum n is USA-eA and with
.3033 Cou nties worked and .3020 co n fi rm ed it looks lik e I
will. in the near futu re have a ll the cou nties worked. I do
o perate mobile a nd will sl ill srve o u t m any contacts from
a lot o f count ies I travel in . Your Ed H op pe r is d oin g a
very fine jo b with the U SA-C A co lumn.

Arthur A . J ablonsky, W!'iMC X
1022 N. R ockhill Ro ad
St. Lou is, Mi ssou ri 63 119

The Radiation Contro...ersy
Editor. CO :

I have just received m y July issue o f CO a nd read the
replies of Dr: s Moft~:an a nd Dooley to the K 81K A a rticle

<II( For fu rther infor ma t ion eheek n umber 8 on palle 110



5B-34 Transceiver 395.00

SB2-LA Linear ... 249.50

SB3-DCP Inverter 249.50

Codapter . . . •. • . • . 39.95

t:AlTH [O~

ISElEI
SIDE BAND ENGINEERS
213 East Grand Ave.
So. San Franc isco, Ca l if. 94080

... your biggest dollar value!

SI3E

88-34

F or rurthll!r information. cheek numlwr 4. u n P::1l11! 110
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The price of 395.00 includes buil t-ln. solid-state. transformer type
power supply that lets you operate on 12V DC for mobile . .. on
117V AC for fixed station service. The power change is simple too­
j ust use AC or DC cable. (Both furn ished). 5B·34, the complete SSB
sta tion, is so small, lightweight and easily carried (has a handle
for th is purpose) tha t you can readily enjoy double use of th is f ine
SSB four-band transceiver.

More power? Just add the big-va lue SB2-LA KW Linear Amplifier.

Mob ile KW? Add the compact 5B2-LA Linear and SB3-DCP Inverter.

CW? Merely plug in the new COOAPTER and key away.

• Expanded frequency coverace • Delta receiver tun inr •

• Solid-state d ial corrector · Panel switch selects USB or LSB.

• Solid-state switchine;- no relays . Co llins mechanical filter .

Power input: 135 watts P.E.P. input (slightly lower on 15).
Froq.ranae, 3775·4025kc, 7OS().7300 kc, 14.J.14.35 mc. 21.2·21.45me
23 transistors, 18 diodes, I-zener , l -varactcr , 2-6GBS's PA,
1-12007 driver. Speaker built in. Pre-wired receptacles on rea r
accept VOX and Calibrator - both units optionally ava ilable.
Size: 5"H, llV. "W, 10"0.20 Ibs. (a pprox.)

b port sales: Raytheon International Sales & Servicu, l el ineton 73, Mus. U.S.A.

HIGHLIGHTS:



f u r tht' r information . check

on the haza rds or v.h.I. W hile I have th e greatest respect
for their opi nions and agree the sym ptom s de..cribed hy
K)lI KA are very unlikely 10 have been caused by radi a­
lion tenner Xcray or d .) o r d ielectric heal ing I feel they
have o verloo ked one important po ss ibili ty.

This pos,.. ibiIi IY is conduction heating . Commonly. in
industry. r .f . fie lds a rc used to he at a dt electnc me.
diurn hy the effC'cl'Iii o f the field (In the elect rons in the
oute r or hils (If the a tom.. o f the medi u m. T h is form 1' 1
!-c3Iin!-: is called dielectr ic hea ting a nd the heal i'i scncr­
atcd rtialiH ly ncoly throughout the o bject in the fi e ld. A
second and Ic~", common type of heating used indu<;tria lly
IS r.r. conduction heati ng. In this method r .I. cu r rents are
induced in a ccnducter hy carecmve couphng or direc t
cont act. By u!.in5! the skin effect of r.f. conduction and
proper choice o f radio f requency. a thm layer or the sur­
face m ay be healed . This is especially useful for cave­
hardemng metal par t s, T he hearing is primar ily produced
by rc:si 'it ive lo ss in the metal.

The conduction of elect rical energy by the human body
i .. a ramer comple:w. problem. T he resistance o f the skin is
le la l in ly high with the res ista nce of the tissue under thc
skin bcm(! lo.... cr, dod that of the tissue in the cente r of
the' bones being lo wer still. E lec tr ica l energy , of cour se,
lollo .... s the' path of Ie"''it revisrance. T he path o t lust
re ..Isrance, ho ever, is not a simple thing. As fre quency
[l: OC" up. the in effect makes the effective resista nce
toward the center of a conducto r higher. T h us .... e see that
d .c . .... ill tend to 110 to the bone marrow and r.f. will seek
a level of best conduction bet .....een the bone and ski n anJ
.... hen we eet to microwav e treq uenctes, tn e conduction h,
almpst .. II on the sk in. r h i.. explains why a llOv. d .c,
shock Is much mort severe tha n a I JOv. 60 cycle ..hock.
The le \'c l a ~ i \C n r.r. frequency w iII penetra te , o f course,
d iffers ~'reaII)' from person to person dependin g o n jus
Ind h id ua l metabolism . T h is conduc tlvuy is also, mod ifi ed
by the pre..ence o f ner ve fiber w hich is ve ry conducti ve.

If r .I . po wer i.. a pp lied throu gh a sm all a rea to the
hum an hud) and the IeHI is high enough , the cond uction
throu)!h th is ..mall area will cause a Ia rge power 10.... a t
tnc point o f comact and will r esult in a bu rn. This bu rn
IS ident ical to a hu m produ ced hy a match a nd is pro­
d uced fo r the ..a rne reason . T he ma tch bu rns becau se it
r:l i"'t·'i the temperature o f the ... k in it e ffects enough to ki ll
the cell s in th at area. T he r .f . hu m is ca used bv hear ing
re .;u lt in l,l f r om power loss as the cu rren t goes th rough the
high re..i... ra nee ski n, If the level is h iloth enou gh , lmmedl­
at e bttsters will fo rm . T hi s will a lso re sult fr om lo .....e r
pow er a nd a smaller co ntact a rea .

Rut .....hat ha s thi s to do with th e case o f K IlIKA ? W ell ,
s tnce he " welled hi s index ringer lip a nd grasped one lead
o f the argon hu lb ..... it h it" ( I assu me he u!loC.'d his th um h
as we ll) le t u s suppose tha t th e area o f skin availabte 10
conduct the r .I. flo wing lhrou l,lh the a rgon bulb was gre at
enough so tha t the pow er lo ss coutd not heat tbe skin to
damaItinll temperature~perhaps warm the- finge r a b it .
T hen the r.r. entered the ha nd and arm . The freque ncy
was hillh enough so that skin-e ffec t limi ted the conduction
or the bone ma rrow a nd ner ve liber (w hich is ra ther small
in the e arremi ties j and th e cu rren t fl owed th rough the
a rm to shoulder and then to head. \ Ve- II . the r.I. p rob.. bly
p reHy well conred the head but in the mouth \\e ha\'e­
a :,l;u n .. not he r peculia r circumstance. For m any yea rs d en.
t lsts hne hcen rt m ovinp: r art!. o f teeth a nd replac ine:
them ""ith sih e r whidl is a notoriously 5!ood conductor.
In wme ca"'C''l, the fillinJ!:s e\'en e:w.tend to Ihe nen 'e which
is re lat h e ly lar(!e. Fro m the filJinJ!:s to nef\'e' to the brain
(.\ hich is \'er)' conductive) and from there OU I on the
nen'es 10 d i....iralc in lhe res t o f Ihe body . So me thoujZht
..... iII show tha i Ihe ..mallesl link in this cu rrent flow is the
o ne fr om the Ilum ... to the- fillinll'o. S ince Ihe 1.f . seems to
focu a t this point and the- gums ha \c a ra ther large resi!> l •
..nc e- com pared to the Mln'r , a lot o f energy i.. losl in the
gum". Perha ps even enou(!h 10 kill ralher sensi tive calls
to p roduce a burn simila r to a sun burn. Admiltedly. a
ratner <ot"\'ere o ne in the seco nd caSt'. Incide nta lly. su n­
burn is the same kind o f burn as is X -ray, but the pene­
t ra t inll quali ty of X.ray cause's the damage to be internal
rat her tha n surface, I'U ha7a rd that K 81K A has a num ber
o f rat her dctp fillin ps .

Th is info rmation m ay be valu able to your v.h.f. follow-
inil as this seems 10 be the cr itica l frequency ranlte ,

SP4 Gerald V. Griffith
RA 17644659 Ho x 13
Co . A 3 19th U SASA R
APO N e ..... Yo rk 091 7 1
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~II ATRI-BAND SSB TRANSCEIVER KIT FOR 179.95

NEW ElCO 753 SSB/AM/CW TRI·BAND TRANSCEIVER

Pow er Suppli es Tailored for
Optimum Performance

of the 753.

-
11I11I11I11I

6> 6>

Model 751 Solid State AC
Supply/Spe .ker Console .
Matching lab le-top companion
unit. Bui lt-in PM speaker.
Kit $79.95 Wired $1 09.95

- --- --------- ~
@ (!)@
----------------- -- - - - - - -

Model 752 Solid State Mobile
Supply.
For use with 12 vol t posit ive o r
negat ive ground systems. Fu lly
protected against polarity re­
versa l o r overload .
Kit $79 .95 Wired $109.95

Build the finest of SSB/AM/CW trl-band transceivers with 200 watts of
5SB punch and every wanted operat ing facility, plus the extra reliabil ity
and maintenance ease inherent in kit design. Assembly is made faster and
easier by VFO and IF circuit boards , plus preassembled crystal lattice
filter. Rigid constructio n, compac t size, and superb s tyli ng make th is rig
equa lly su ited for mobile and fixed s ta tio n use . The new ErCO 753 is at
your dealer now, in kit form and factory-wired. Compare, and you will find
that only the 753 has all these important features:

• Full band coverage on 80, 40 and 20 meters . • Receiver offset tuning (up
to ± 10kc) without alter ing transmitter frequen cy. • Built-in VOX. • Panel
selected VOX, PTT &. STANDBY. • High leve l dyna mic ALC to " reve nt
flat-topp ing or sp latter and permit the use of a linea r ampl ifier. • Auto ­
mat ic carrier level adjus tment on CW and AM. • Dual rat io ball drive per­
mits single knob 6:1 rapid tun ing and 30:1 vern ier bandspread (ove r 10
degrees of sca le). • Pos ition of hai rline adjustable on panel. . Ill uminated
S -meter/PA Cathode Current Meier and tun ing dial. _ Fast attack , slow
decay AGC . • Gr id-block break- in CW keying . • Product detector for SSB
and CW, tr iode dete ctor for AM. • TR re lay with aux il iary contacts for use
with high power li near amplifier. • Includes mob ile mo unting bracket.

ADDITIONAL SPECIFICATIONS
FREQUENCY COVERAGE: 3490-4010kc, 6990-7310kc, 13890-1 441 0kc. SSB EMI S·
SIONS : LSB 80 and 40 meters, USB 20 mele rs. RF POWER INPUT : 200 waUs SSB
PEP and CW, 100 watts AM. RF POWER OUTPUT: 120 walts SSB PEP and CW,
30 watts AM. OUTPUT PI NETWORK MATCHING RANG E: 4().80 ohms . SSB GEN­
ERATION: 5.2 Me crystal lattice f i lter; bandwid th 2.71o:c at 6db. STABILITY : 400 cps
after warm -up. SUPPRESSIO N: Ca rri e r-SOdb ; unwanted sideband-4Odb. RECEIVER:
Ser:si{ivity 1uv for lOdb SIN rat io: selecti vi ty 2.7kc at 6db ; audi o output over 2
watts (3.2 ohms) . PANEL CONTROLS &. CONNECTORS: Tun ing , Band Sel ector ,
AF Gain , RF Ga in , MIC Gain with ca librator swi tch at extreme CCW rotation , Hair­
l ine Set (capped), Mode (SSB, AM, CW, Tune) , Function (Off, Standby, PTT , VOX),
Carri er Barance, Exciter Tune, PA Tune, PA Load, Recei ver O ffset Tune, MIG
input, phone jack. REAR CONTROLS &. CONNECTORS : VOX Threshold , VOX
delay, VOX sensi ti vi ty, Anti-VOX sensitiv ity, PA Bias adjust , S-Meter zero adjust,
power socket, external re ray, antenna connec tor, key j ack, accessory calibrator
soc ket. METERING : PA cathode on transmit , S· Meter on receive . SI ZE (HWD):
5'J('" x 14,/. " x 11'/.", POWER REQUIREMENTS: 750 vec at 300 ma, 250 vec at
170 ma, -100 VDC at 5 rna, 12.6 VAC at 3.8 amps.

The Model 753 is an outstanding velue factory-wired at $299,95.

For f urther informat ion , check n umbe r 11 , o n paa;!' e 11 0

~ For FREE Catal og and 753 Spec. Sheet write to EICO Dept. CQ·l0
~ 131 -01 39th Ave., Flush ing , N. Y. 11352



The Collins Story

ANNOUNCING

Ed itor. CO:
I was ve ry much intere...ted in the ar t icle on Collin..

Rad IO in tl~C" August i...sue. lA Sta r)' o f Col lin s Radio,
E. II . :\Ia rri ner. W"BLZ p. 41\.J

1. 100, "as an ea rl)' purcha ser frum A rt Contn-, a nd h i~

" "..emcnt " fac tory ." I purcbu-ed a Cotun s 4A code trans­
miner from him in 19.1:!. which "as o ne o f the ori~ i ­

fContinucd 011 page 9JJ

Tampa. Florida
T he II ,\RS H a mfe..t will ta ke p'ace in Ihe beaurlfut

Row lett Park on the lI ilJ..t)\1 rou l! 'l River o n Su nd ay.
Oct ober 17. I IJtl5 . A cu vtt tes sta rt at 9 : OtI a .m. There will
he tots o f p riJ"es. ... wnp tables, free lu nch, and p lenty o f
free park in j.! . For more Inronnnnon write 10 II. Roy
Scon . W4 U IIF. P .O . Ho x loI .l7.l. T a m pa . Fl orid a .Bt.~ .

Albuq uerque, Ne w Mexico
A new Oirector)' o f the Albuque-rque ama te urs in clud­

in ~ A lameuil. Si,nd ia Pa rk. Ced ar C reer, a nd T iie rilS wi ll
he .rvailahlc in Janua ry. It will he c ross- indexed by names
in a lphabetica l o rder, and a separate section will itive the
ex is:lnlt C lub.. and their members. An y club w:l ic~ gives
nu t ccrnfica tes will he na med with the recutremems In
obta in the ...e ce r t ifica tes Fo r more der ails write o r phlm e
Irene Henderson , K ~WZA . 120 ' 'l 10th N .W., Albuquer,
que . N ew ,\ te llico. Phone 242.440.l.

FCC Announcement
This is 10 a\hi "-l: you urar effectlve immediate ly. all

operation b)' United Slates a ma reurv of amateur ...Ialion~
in Greenland will he identified hy call si(.:n s in the b lock
OX4AA-OX~lZ and hy Ihe call si:;::ns XPJAA a nd
XP IAU. T hird party communtcauon, will be pcrmio....ihle
(' n l)' with XI' IAA and XI'JAH. The u-e o f '· KGI" ca lls
In Greenland ha.. bee n d i<,conl inued .

Ben F. w anle. Secy.
Fed era l Comm un ications C ommi ssion
Wa sh in~ton. D.C. :!OSS4

Missouri Teenage Traffic Ne l
T ee n.a ge rv a round th e \l i.....o uri a rea ha ve formed plans

fo r a traffic net which will he ca lled the " \ tissouri T ee n.
a1ie T ra lJic N et: ' T he net will begin opera tfon on 3940 kc
at 2.l .l0 (;'''I f. \fo nd ay throuuh Frid ay. T his net wa..
p lanned and will he o~ratcd hy teenagers , h UI eve ryone
IS mvued to chec k in with o r wit hout t ra ffic, regardte..s or
age.

Louin-lIIe, Kentucky
T he A m ateu r Radio Tran...m itli n~ Society o f Lou isville.

Ke muck y is pr'lud 10 announce Ihe ...p onsorvhip o f a lla m
Ken-Ve nn on 10 be held the la ..t weekend in O ctober. T he
probable ..ile for thi .. vent ure is at Ihe Kentucky Sta le
Fa iraro unds a nd Ellposl lion Center. T h is will he 30 IWo­

Gay a ffa ir be~inning o n Saturda y. Octo ber .lOth and end­
i n~ Sunday. O ctober Jhl. 1%5. T here will he Semina rs,
Speak erv, E xamin ation o f A m a teu r-s, P ro fe....'onat E lI. hi hl.
tor. 1\.I o \ ies. Contes". Lu ncheons, D inners. Swap and
"'ho p and 1I 0 r-.e l rad inll. Fo r mure informa tion contact
W illa rd W . T hr.m roso n. K4RRF , 5910 Tra tee Lane. l oui s­
vijle, K entuck y 40219.

******************************· ~: PLEASE include your :

: ZIP code number on :· ~• all correspondence. ..· ~••••••••••••••••••••••••••••••

THE UNIQUE
•

(as indicated) plus Joymatch Tuner-s
The complete systems listed below
comprise deluxe Dr standard Joystick
& everything else required apart
from, existing tra ns mitter and/or
receivet ,

VARIABLE
FREQUENCY ANTENNA

The OX Antenna fo r

any QTH!
Hear and work thai spicy OX w ith
the Jo y$lick - End the frustratio n of
" hunk of wi,." contocts-No w you
co n pvl 0\11 the kind of signal YOU'

•

SIZE 7'6"
VERTICAL

2'3METRES

transmitter was d nigned to produce
- yes, ."en f,om insid e on opartment
o r homel

A life time of e.perience and antenna
" kno w -ho w" hos gone inlo the d . ...e lop.
men t of Ih is re vo lut io na ry " Vo r io b te Fre .
quency Ante nna " on which World Patenh
or. pending. Unifo rmly . ... cellen t pe rfo , m­
once on all bOl'ds f , om 160 tn,v 10 meters,
Th. Jo ysl ;ck 's Ipee:o l matching and feed .
ing IYlte m insures top effi ciency on a ny
fr eq ue ncy. Comple te sys tems a re availa b le
fo r l .w .I:1 a nd mob ile , too. Tho usa nd s of
Joysticks are in use around the world .
Fla sh l Indoor J oy stick spans the earth on
3 5 mcs,
lL"GA repor" : I con tacted G5W P on 3504
ICcs wi th INDOOR JOYS TICK and a m
REALLY AMAZED" 1.569 BOTH WAYS).
W3A ZR repor" : Q SO wi th W2 EQS on 160.
W2EQS was 589 an his 160M DIPO LE (the
well known Atla nt ic Spannerl ) and .56/79 on
o n INDOOR JOYS TICK 5 ' UNDERGROUND
IN BASEM ENT I I I I I

~••• ~••••••••••• ~

: ORDER YOUR JOYSTICK NOW :
• Full money-back G UAR ANTEE if you're •

not completely satisfied.

• S ,ill not con",jnced? Co mplet. 'he coupon •
• lor 0 d e,oil.d brochur. ond testimonials. •

Please shi p Joystick ~ys lem Checked below:
• 0 Comple te net uxe Joystick Transmitting System I
• (ShPi. to USA Incl. ) .. $24.00

o Same as above, but Standard mcd et $21. 15 •
I 0 Complete Delule Joystick Receiving System •

(ShPR. to USA Incl. ) ..._. $20 B5
• 0 Same as above, but Standard model $18.00 I
• 0 Complete Joystick Mobile System •

(Shpg. to USA Incl. ) $21.10
• 0 Please send brochures and testimonial s. •

• •Name .. Call .
• Addre ss I
• City.. Sta te Zip-COde •

I Partridge Elect ro nics, Ltd . •
I PROSPECT RO . BROAO$TAIRS, KE NT, ENG LA ND •

~••••••••••••••• ~
F ur f u r ther i n fo rmat io n . c heck n u m ber 12, un plI. lle 110

12 • CQ • O cto be r, 1965



..'. . ..
::::;: :::::::::::::::;::: ::;:::"1' .::;:;:::;:;:::::;::::::· '. . . . . ....'.·. ·. '0• ;r-.; ; . : . : . :. ; .:• • •••• • •••••
: ; !CI ;:::;:; : ::: : :::: :::; :::
• •• • • •• • •• • •• • • • •• • ••.'. . .. ' '......:.: ,' '..; . ; :.;.:.
• ••• ••• ••• •• ••• ••••• ••• • • •.' . . . . '........: ' '.
;:::::: ::; :;: ::;:;::: ;::::::::
.'. • ••••••••• ••• • • •••• • •••• '0...: ,' '............................. '.............................'.............................'.-: '.
r- :::::; ::: :: :: ::::: :;::: ::: ::.'. . ....'. '. . ..... .r-:.....................•." :' .' ' -
:: ;.::::: :;:: ::::: ::::::::::::..... . .. .. .. '.' .·:.;.:.:.;.:. :.:.;. ; : .·. ... -...:.:.:.....................•
:: :- :::::: ::;: :::;::::::::::::.'. '. . . .. .. .. . .....................:.:.: .:.:.....•.....;.:.:.: .:......... .. ....•.).:' '.·.·.·0
:: :: :::::;: :::;:::::::::::::::........... .......:.:.:.:.:.:',' .' . ' . .. . .
••• •• ••••• •• ••• ••• ••••• ••••• •'. ' .' .' .. .' .'. '. ' .' .' .' .....:.
::::::.: :: '" :::: ::::: :::::.:...... ' .' . ~.... '. :.:. :.:.

'.' • '. ' . • • • • 0. :;:: :::::::;::::
••••• •• ••••• •••• • •• •• •• •• •••., ' :. ': ' .: ::::.. . ,, ' .....

• • ••••• '0.... '.:.:.'.

I

c
Q) --

E c ••0 •
III

0

(/l c.l: e
C

Q)
~

~-.l: •... 0 .lI
...Il:: 0 E

e
(/l.l: c..
~ ~ ••.c•

c
0-•E••-c



VALUABLE books from E.&E.

Houston. Te xa s
The Sih ..\ nnu al H ouston Area H am re..1 will be on Oct . 30
" nd 31st wit h a ctives a t the club huilding o n Sat. Sunday's
actives at Sprin g Creek Par k. P ri zes ""ill be a tven. Relli,,·
tration will he 2.~O for ad ulrs and 7'51' for children. P re­
registration pri /e will be a portable T V . a D ra ke TR4 and
AC Po wer "u pp ly. D oor prize will he a n A .C. Alternator.
For further in fo rm ation contact J im Shotwell, WA 5UU V .
J U 1st Street, H um b le, T exa s.

PlIt.burgh. Pennsylvania
T he w ester n Pennsylvania \I oh ilcer \ . an amateur mobi le
radio club, is plann ing its n inth a nnual " Fall Rou nd -u p"
H am fest on October 22. 1965. There will be a swap a nd
shop , prote....stonat entertainment. refreshments. and
pri/Cli. For more information conta ct Richard D. W ilson ,
KJI X S . President , 714 Jane Street. Pittsburgh , Pennsyl­
vani a 15239.

Syracuse. New York
The Syracuse VH F Club Inc. will sponsor the tIth annual
VHF Roundup to lie held at the T hree Rivers Inn o n
O ctober 2. 1%5. T t ns )·e:l. r 's pro gram will feat ure H en ry
H . Cross. \\'IOl'P. who will ta lk o n " \loon Bo u nce ." F red
Colli n... \ \ 'II ·R R. wall talk o n " Solid Sla te in V!l F ' and
Ntchotcs 10.: . \ 1:I. ,"",h :l. lI. W 60LO . will present hi~hli~ht..
011 the "Oscar Pros ram."

Chicago. 11Iinois
The Annual CATS \1 C'." l in \! and Banquet will be held o n
Sunday, O cto ber ~.a. 1965 jm t prior to the opening of the
S a tiona I Etectr omcs Conference. T he mee nng ", ill begin
OI l 10 a .m . ",ilh a good old eyeball QSO and demonsrra­
t ion period. At 1 :00 p .m. the tech nical talk.. will begin
a nd the a .... a rd ing o f door pnves. T he meettng will be
hd d at \ k Co rm ick Place in Chicago in meetillg room
N o.7. AI 6 :30 p .m . the banquet will be held . Reserva ­
ti ons a re 5. ~O. A \l ode! ~S KSR will be ein'n a w ay at
th e dinner. Fo r more Information and reservations write
to Ro be rt E. Pacu la t , 1327 N . H am lin . Ch icago. Ill.

Kimchl Awa rd
The Ei ~hlh Unit ed Stat es Army Am ateu r Rad io Club
wi ..hes to announce that the requiremen ts for the " 10.: 1\ 1·
C II I" award will be changed effective November I. 111M .
Len two-way 111.9 conructs will be requ ired; Hl9 QSl
ca rd s mU\1 accompany the a pp lica t ion ; and return povt­
age for the ca rds. plus m ailing cha rges for the K imch i
a ward . m usl be borne by the applica nt. One IRe will PilY
for mailing the KI\ICIII Award.

Ne w London, Conn.
TIle T ri -Ci ty A m ateur Radio Club. Inc.• of New Lo ndon
is ho ldin g its HUh An nual "Ha m test" a t the Crocker
H ouse on State Stree t in the city o f New Lo nd o n. Con­
uccttcur on October 9, 1965. T here will be a mohi le in'la l­
latio n eva lua tio n co ntest. a Q SL contest and a code
recetvt na a nd sending co ntes t p lus m any o th er act ivities .

Sacramento, California
The Rad io Amateur \I ohi !C' Society ( RA \ IS) are havin g
their annu al D inner Da nce o n October vr n. Th is is in
ceteb ranon of the tenth anni ver sary o f th e orgunl zat ton.

Downe rs Grove . Illinois
T he (, & 2 lI a m Ctub. Inc., o f Downers G rove. t funots
wi ll hold their Fo ur th Annua l Banquet o n O ctober 9 ,
1965 at M o ran & Ga lvin Restaura nt in Hltls ide , Illi no is.
For further in fo rmation wr ite D av id G . A rn o ld, W 9DTJ .

San Rafa el. California
T he " Grea ter Hay Area H am tes t" will he held th is ye~r
at the Peacock Gap Count ry C lub. San Rafael , Mann
Cou nty. Ca lifornia o n O cto ber 16 and 11. 1965. This will
he the 4th annual ho lding of this Hamtest sponsore d
by II of the A ma teur Rad io Club in this area. Ther~ w ill
be lectu res, ellhibit\ and con ferences. Fo r more Inter­
mutton concerning this write " G rea te r Hay Area H am­
fe st" , 1'.0 . Bo ll. 113, H aywa rd , California.

EDITDRS and ENGINEERS, Ltd.

great "how-to-build" data in the famous
RADIO HANDBOOK (161h Ed. )

Tells h ow to d es ign ,
build, and operate t he
la t est types of amateur
transmitters, receivers,
transceivers, a nd am­
plifiers. Provides ex­
t ensive, sim plified theory on practically every
phase of radio. Broadest covera ge; all or igi­
nal data, up-to-date, complete. 816 pages.
Order No. 166, only $9.S0

RADIOTELEPHONE LICENSE MANUAL
Helps you prepare for all commer­
cial radio -telephone operator's
license exams. Provides com ple te
study-guide questions and answers
in a single volume. H elps you un­
derstand fully every subject you
need to know to obtain an opera-

tor's l icense. 200 pp. Order No.030,only . $5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
T RANSISTO R RA DiO H AND BOOK , by
Donald L. S toner, W 6T N S , Lester
A. Earnshaw, Z I.JIA A X. Covers a
wide range of commu nication uses
for both amateur a nd commercial
a pplications. Includes audio a nd
speech a mplifiers, VH F transmit­
t ing a nd receiving equipment, SSB exciters,
a nd complete 8SB transceivers. 180 pages.
Order No. 044, only $ S.OO
HOW TO CONVERT SURPLUS RADIO GEAR

INTO AMATEUR AND CB EQUIPMENT
H ere is a wealth of conversion da ta

- -- ! in 3 volumes; includes photos, d ia­
I~-J grams, instructions.
r. ~: Yol . 1. Cove rs: BC·2 21. BC·342 . BC·31 2.

_ BC·348. BC.41 2...l BC·645. BC·946. SCR ·274
(BC·453A & Bl.,,;·45 7A s e ries). SCR·522,
lBY. PE.I 0 3A. BC·I068A/fI6IA. etc .

Ord e r No . 311. only . . .. .. . . . .. . • . . • . • . . • . • • • • • . $3.00
Yol. 2 . Covers : BC·454. AN /APS·1 3. BC·45 7, ARC-5.
GO·9/TBW. BC·3 5 7. BC·94G B. BC·3 75. lM, TA·1 2B.
AN /ART.1 3 . AVT.11 2A , AM.26/AIC. ARB . e tc . Orde r
No. 322. only $3.00
Yol. 3. Covers : APN ·I . APN ·4. ARC·4. AR C·5. ART.1 3,
BC.191, 3 12, 3 42. 3 48. 375. 442. 453 , 4 5 5. 4 5 6 .459.
603.624. 6 9 6, 10 6 6. 1253. C BY·5200, COl .43065.
CRC.7, OM·34. OY·2 . OY·8. FT·241A. MO·7 / AR C·5 .
R·9/APN·4, R.28 /ARC·5, RM.52 ·53, RT·1 9 /ARC·4.
RT·159 . SC R·2 74 N. 5 08. 5 22 , 5 28 , 538. T·15 to T·2 3 /
ARC·S , URC·4, WE·701 ·A. etc. No. 333, only •• $3 .00

Ord e r from your electronic parts
~ distributor or send coupon below.

r~ ..,
I
I P.O, Bo x 68003, New Augusta, Ind iana, Dept. CQ·tO I
I S hi p m e th e followin g books : I
1

0 No . 16 6 0 No . 0 4 4 0 No.32 2 I
10 No . 030 0 No . 3 1 1 0 No. 333 s e ncl. I

I Name I

1Addre s s :

I City State Zip IL ~
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ALSO AV..IU.U ..TlI NO c-· MOOIL TC..0 $149.oo
• I"NO SINGlE TI" NS-lI NE ......y •
• U Oft ' 0• • fl Oft 15. 3 El Oft 20 • 3 fl Oft 40..._.._. $ 99 9 .9 9

·'OUO NO.. MODEl DC·10S, 3 H Oft 10 & 3 n 0" 15M ,$ 2 2 5.00
.. OUO· NO.. MO DEl D8·990, 3 fl 0" 15 & 3 fl Oft 20M......•, 249.00
··OUO NOH MODEL OP..)OC. 4 n 0" 15 & 3 n 0" 20M........ 378~OO

fe/rex OPT IMUM SPACED " M O N A R C H " M O N O· B A N O ARRAYS

" B A L U N"· F E O, LABORATORY TUNED , MATCHED A ND CALIBRATED TO

PROV IDE OP TIMU M PERFORMANCE & BANDWIDTH PER ELEMENT , PER DOLLAR

$125.00

"150 ..V.. ILAln
10 M ETER 5 ELEMENT MOD E L IOM·510• ._ I IU ."
10 •• 5 •• •• 10M·n l 2U ....
10 •• , .. •• ItM.u& 4U.1O
II .. 5 .. .. l SM·511 _ 215M
IS H J •• .. ISM.ln _ JU.•
20 •• 5" .. 2OM·IM _ m .•
20 " 5 " " 2eM·J44 _ 195M
20 .. , •• " ~ _ ......
~ H 3 .... _ ·W _ 74IM

MA NY 11'0111( _ WIIIT. ~OR

s~ l!e & "'UCI( LIST ..u...

•
.M-OPEL 4OM'3 46

$895.00 ..
......,.. _. ,." ""'Ill '

r;:~ n ....-== 0:1
• ••• ' ~ .. oj ,

' .. -.. -_. .... '--'h....,. ,.:........ .. ... ~ .. ".. ... .. - ..... ..
,__ " ~ ••• _ ~ oJ

"'- --- -- ......... ~< .... 01 _ - - ' -I'"-- ~ ' " -~ -; -----'. '

- ' -

.._..

,

•- '" -_............"". •- -• ... : . _..•.

~ " BALUN" FED INVERTED " V" ANTENNA KITS
SIMPLE·TO·I NSTALL, HI·PERfORMANCE ANTENNA SYSTEMS,

.; 1 KW P,E.P. Mono·Band Kil..._.•.•_.,. ...•....,•.•_ _...•...•••.....$2 1.95·
2 KW P.E.P. Mono·Band Kit. _ _ .,.__.$26.95·
Duo.Band Models - l KW _, $38.00 2 KW _.$49.95 MId.
'"TRAPPED" Duo·Band Models-l KW.. $38.00 2 KW.. $49.95 Under Te lru Pat.
" Kit comprises, encapsulated, " Balun." ccpoerwelc, insulators,
plus installation and adjustment instructions for any Mono-
band 80 thru 10 Mete rs. Also " TRAPPED" 3, 4, 5 Band 1 KW ~.I( .~. " aALuNN Only,__.._ I I7,"
Models, t KW ...E . ... " . ALUN" Only 111."

,

TELREX ROTATOR SELSYN INDICATOR System MODEL TS2SD-RIS

Mast , Fe eds Thru Rohtor $2500 0
For Safe , E••ier, Installation \IV 'tu. dY'n t I...... A. P.

• 1400 INl l BS ROTATION TORQUE Ai;l Ol' StU: )AS ALSO
• SElf lOCII I ~C BY STURDYWORM CEARS ,::\t~lOll S,~~r TS34SIllS.·H15.oo
• SEtSYN AZ IMUTH I N DI CATlO~ CII\1 0;E~~C1l0 M TSU!lI IS"rsJS.oo
• ACCOMMODATES 2" 00. "'M TING )-S1 "'GtJ,l $l ..'t, ::~~::tl~~~:gg
• MAJ.lEABLE CAST "'.ASTlNG ClAMP Sl!PPllED f~"'\1l.0"\'1t'" I TS99f1 I'-. S99.OO
• OU!PUT SPEED A,.PflQX. I RPM \ _ t OTHERS.

1...__--- TELREX LABS.
ASBURY PARK. N.J.

Fur f ur t her informatiun , che("k n umber 15. on Jla~e li n

Octobe r, 1965 • CQ •
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CLUB

FOnUM
AL SMITH .* WA2TAQ

· ~04 Beach 43rd 51., Fa r Rock away. N .Y. 11691.

U
p to this point the CLUA FORUM has

not to uched very much on the subject
of amateur radio net works. AREC.

RAC ES, and MARS seem to function nicel y and
the CLUB FOR UM can do little more than throw in
a plug for them once in a while.

Of course. a ll nets need members to keep op­
cra ting. If you wan t to get in you r requ ired pub­
lic service licks by being acti ..u: on a net. you'Il
very likely find a very inform ative and interest­
ing activity ahead of you, plus the fact that you 'll
be associa ting wit h some of the fin est hams in
our advoca tion.

Man y fine public service net s have emerged
from ordina ry rag chew type club nets. The club
and co mmunity net are a ll important. These nets
can prove to be a very vital part of club activities.
Most clubs only meet monthly and the weekl y
on the air get-togcthe rs can help to keep the gang
together and, in add ition, will keep the member­
sh ip informed ' IS 10 Ihe latest goings o n.

Some areas are without benefit of A REC
and / o r RAC ES networks . Other a reas have ex­
ce llent nets but on frequencie s that most hams
cannot operate. C lubs com help this situat ion by
sta rting net s on po pular frequencies such as 75
o r 40 meters. This will affo rd an o pportunity to
those who do not have the gear or antennas for
2, 6. or 10 meters. Just consider the number of
amateu r radio mobile rigs on the 20 meter band.
In an emergency they could (if properl y trained)
rende r a terrific job even with crowded condi­
lions. Eve n the avid DXers and rag chewers
would bow to extreme emergency co ndi t ions.

One type o f net that hasn't seemed to appea r
as yet (i f I'm wrong I'll sure ly get lette rs on this
one) is o ne encompass ing all High School Ama­
teur Radio C lubs on a county, section. or state­
wide basis. One High School club has just that
goal in mind.

The Hillsborough High School Amateur Rad io
Club (WA4 VQW in T ampa Flo rida area) is on
a recruiting d rive to se t up a Florida wide net­
work of High School amateur radio clubs. Lynn
"Tank" Miller, WA4 URQ. President of the Hills­
borough group. outli nes the reasons his club
thinks such n net will be worthwhile :

"J. Provide a net fo r high school clubs th at
would meet al an hour th at is convenient for the
high schoclcr. One docs not exist ns of yet: ei­
ther th ey are too early or they are ;:It night, a

-

Why settle
for less
than the best?

for
CRANK-UP
TOWERS

standard

Heavy Duty S.lf Supporting
ond Gu yed in Height. of
37 - 54 f••, (551
71 - 88 f•• , {guyed l

•

•
•ROHN

sets the
-----ii;s..·----­

...~

Slandard Duty Guy ed in
Heigh,. of 37 .54- 88- 105
a nd 121 f••t

Eo, . of Operation - roller guidl'S bet wee n sect ions assure
easy, safe, Iriction- Iree raisinJ:" and lowering. Strenlil,h ­
welded tubula r sh'e! sec tiona overla p 3 fee t at maxi­
mum height for ext ra sturdiness and strength. Unique
HUliN raising procedure ra i,. , a ll ,..clio." together- u ni.
furmly with an equal sec tion overlap at a ll heights!
Ve nolilily - d t'll ign ed to support the Iargeat antennae
with co mpl ete safety and assurance at a ny height d.,ir.dl
Simple Inttoll a tion- inKt a ll it )"uurM'lf-use either flat
base or special tiltinK base (illustrated above} depend­
inK on your needs. Rat ed a nd Ted ed - e n t ire line engi­
1l{'('fl."(114O you can get exactly the "ght size and properly
rated to....N for you r antenna. The HOHN lint' of t o ....t'TS
is com plete. Zinc Golvaniled - h ot dipped gah'an izin g a
st a nd a rd - not a n utra-with all HOH N t o wers! Prices
start at 1t'S8 than 100.

TWO CATEGORIES TO CHOOSE FROM

, . o. ... 2000

••
J':'ND FOR ROHN TOWER HANDBOOK:

•- $1. 25 Volue ..
- ONLY $ 100 prnIl paid (lIlH'ria / la r:,.a/I",~ :

0{ th lll ma~al"' '' ) ' S ear~1 :
sou rce o f IH'PI)I:r "" lit 011 ro>q ll....t. Ht'l'r('. :
IIPnlRli ...ps worl -w id e to k'r'..e yo u. \\rill' :
toda y to: :

•

ROHN has these 6 IMPORTANT POINTS:

ROHN Manufacturing Co.

" World'. I.orlt"" EXCLUSIVE .\fatlufa<1u ffr"
of TOf• .,.r.; dn;ltn,.,.., "..gint...re . tlfld ifll; /allf'r"S

of romp/de w mmu mcotion tQU-er . )'/items. "

For ! u rthl'r Info r ma t ion . cheek number- 16, o n pll l:C 110
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ANOTHER LINEAR ff& SYSTEMS 1st!

« THE COMMANDER»

DUAL INPUT POWER SUPPLY AND CHARGER*

OUTPUTS
850/750/650 volts d.c.
325/285/ 250 volt s d.c,
12.6 volts (fi lament s)
12.6 volts d.c, (charger)
0-125 volts d.c. (adj. bias)

INPUTS
lID volts a.c.• 50-400 cps
12to IS volts d.c.
(In emergency service. both a.c. line
and 12-volt battery are connected. Unit
will aulomatically se lect line input)

• 110 VOLT A.C. OR 12 VOLT D.C. OPERATION wi th automatic input voltage
selection. Instantaneous voltage changeover preven ts loss of power to trans­
ceiver, even when transmitt ing!
• CHARGES 12-VOLT BATTERY AUTOMATICALLY when operating from
110 volt a.c. input. Ideal for that emergency power system you have always
wa nted at the fi xed station!
• SUPPLIES ALL VOLTAGES FOR AN Y TRAN SCEIVER UP TO 500 WATTS
PEP. Multiple high- and low-voltage output taps, cha rger output, plus bias
output adjustable from 0 to 125 volts d.c, gives true flexibility.
• QU ICK, DETACHABLE MOBILE MOUNT INCLUDED. Makes moving the
COMMANDER between car and house easy. You can even leave everything
in the car and tune up the mobi le r ig using a.c. power. No haywire. No
dead batteries!
• IMM EDIATELY AVAILABLE from your loca l dealer. The price: only
$189.50. Seventeen-foot d.c. input and output cables, and six-foot a.c.
input cable supplied. (Compare this one low price wi th the combined cost
of separate mobile and fixed station supplies:)

LINEAR SYSTEMS, Inc.
605 UNIVERSITY AVENUE, LOS GATOS, CALIFORNI A

New Telephone: 354-6661 (Area Code 408)

New TWX: (408) 571 -7249

Copyright e 1965 linear Sy~lems . Inc. • Patent Applied for

t'ur further informati on, c heck number 17. on pa K"e 110
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time when the tee nager is under othe r obiign­
tions-dances, games, othe r clubs. community

IT • "a mrs, etc.
"2. Tend to improve th e reputation and stand­

ing of the h igh school amateur radio club; and
therefore. th at of ama teur rad io as a whole."

"3. Pro vide the high schoo l ama teur with his
(probably) first contac t with the real side of ama­
teur rad io-s-service.'

'·4 . Act as a training ground for exact com­
municat ions-a way of life tha t is vital to those
who live in F lorida. a land of hurricanes."

The stated reasons sound good to th is writer
and who knows perhaps "Tank" Mil ler 's group
has started the ball rolling on a major new ac­
tivit y in amateur radio . Incidentally. the activity
a t H iII ..borough High doesn't end with just a net­
work. This group has plans ready for a sta te­
wide association of h igh school amateu r rad io
clubs. T he Constitu tion and By-Laws has been
outlined and interest of the members is all that
is needed to launch the operation.

T ank Miller will welcome inq uiries from
members of a ll Florida high school amate ur ra­
dio clubs. H is add ress is 309 \Vest Lambright.
T ampa. Fl orida 33604.

Of course. a ste p up to a network of college
ham clubs a lso deserves due considera tion. Such
th ings ns cross-cou ntry debates or sport ing
eve nts via amateu r rad io would make an inter­
esting sidel ight. With the great number of col­
ICJ:!e cl ub sta tions this is well within the bound..
of reality.

One uncons idered side benefi t o f net o pera­
t ion is the example set for the inexperienced ra­
d io amateur. Here is an excellent trai nin g ground
to smooth the usually rough edges of our new
you ng hams.

The response received from those wishing in­
fo rmation on the amateur rad io clubs to join in
their ho me areas has been very good. \Ve might
men tion that the ARR L SC M and Director would
al so have club information ava ilable.

If there is any to pic you would like covered
or any service th at you think the CI.U R FORU M

can rende r please drop us a line. By the way. let .
te rs sent to CQ headq uarters in Port Washington
nre only del ayed as they must be remailed to me.
Fo r best results use th e Far Rockaway address
listed. 73 AI. WA2TAQ.

~ ~

• •• •
: 1) ~(Q)~ IL~'iF~ M~OIL:
• •
: Is your mail tired and lagging :
• •• beh ind? Add a little zip to your •• •: mail by libera lly applying your :
: ZIP code number to all cor- :
: respondence. The results will :
• •: amaze you. :
• •~....•..•...•...••....••..... ~

•••

l ip

NJ me Calll _

Order today from your
Mark Distributor or use
coupo n below.

MARK HW-3
TRI-BAND
MOBILE

HELIWHIP

••

40 METERS, TOO
WITH YOUR

c,ty _

Address, _

The new HW-J /40 ele­
ment permits instant in
motion band switch be-
tween any 3 bands from
40 through 10 meters,
HW-J (10-15·20 rn.)

$19.50

HW-J /40 (40 rn.) $ 7.95

My distributor. _ _ .
does not handle Mark antennas. Please enter my
order for HW·3/40 and.'or__
HW·3. My check for $_ _ IS
enclosed.

Slale

---------------------- -----

Fur f urthf'r information . check number- 18. on l' a gol.' 110

18 • CQ • October, 1965



•' ., .

INTERNATIONAL FREQUENCY METERS

,

•

•
•

• ••

C-12M FREQUENCY METER For Marine Band Servicing
The Intprnational C-12M is a pot table secondary standa rd for servicing radio
transmlt!prs and recei...ers us.ed in the 2 me to IS mc range. The meter has sockets
for 24 cry >;t als. The frequency stabi l ity is ~ .0025"'- 32' to 12S F. := .0015-r. SO' to
l OO· F. The C.12M ha.. a buil t ·in transistOrize<! frequency counter ci rCUi t, AM
percentage modulation cneckee and modulation carrier and retative percen t age
f ield strength.
C-12M complete witti PK (pick-offl box and connectinl eaete. batter ies., but less
crystals. Shipping Wlilh t : 9 Ibs, Cat. No. 520-1004 , • • , , . , • • $2:35.00
Cry'itats fOf C-12M bpec;:i fy f requenc y) $5.00 ea .

C-128 FREQUENCY METER For Cit izens Band Servic ing
This edremety portable secondary frequenc y standard is a sel f cont ai ned unit
f or servici ng rao.c transmitters and fKf' i...ers used in t he 27 me Citizens Band.
The mete r is capable of holdinll 24 crystals and comes with 23 cryst als inst alled.
The 23 crysta ls co...er Channel l throullh 23. The frequency st abili t y of the C·12B
is ~ .0025% 32' t o 12S'F, .00I S% SO' t o 100 F. Other features inc lude a transis­
t or ized frequency counte r circuit , AM percentage modulation chec ker and power
ou tput meter.

C-12B complete with PK (pick ·o ff) box . dummy load and connecti nr u ble, crystals
and batte ries. Stlippinr weirht: 9 Ibs. Cat . No. 620-101 . . . . . • . $300.00

FM.5000 FREQUENCY METER 2S MC to 470 MC

Write today f or our f REE 19 65 CATALOG

C-12 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR.
The Internat ional C-12 alignment oscill ato r provides It st andard for al ianment of
IF and RF ctrcu.ts 200 kc to 60 me. It makes t he 12 most used frequenc ies
instantly ....ailable t hrough 12 crystal posi tions 200 kc to 15,000 kc. Special
oscilla tors are a...anaote for u se at t he higher frequenc ies to 60 me. M ~x imum

output .6 volt. Power requ ir ements: llS ...ac.

C.12 compllte, but less crys tals. Shippi ng weight: 9 Ibs. Cat . No. i20·100 , , $69.50

The FM -SOOO is II beat f requency measuring device incorpoUiting a transist or
countH c ircu it, 10.... RF output for re<:eivet" checking. t rans,mi tter key inl[ circui t,
audio osc illator, sel f cont ai ned batteries, plu&-in oscIllators with tIeating cirCUIts
cover; n, trequencie5 from 100 lie to 60 me. Stability: e .00025"'- +115 to ... 9S'F.
~ .0005'- .. SO 10 . 100 F. ~ .001-,. ~ 32' to +120' F. A separate oscillator (FO·24101
housina 24 cryst"ls and II healer circui t is availCible. Dimensions: FM-~.
10'" )I 8~ )I H'· ,
FM -$OOO with batteries, atetnories Ind complete instruction mlnual, leu eseu­
lators. and crysbls. Shippinl weitht : 11 lbs. Cat. NQ. &20-103 . . • • . S315.DO
Plug-in oscillators with crystal $16.00 to $SO.OO

Equip your lab or serv ice bench with the line st

Discover new operating convenience .

KEE PING YO U ON f REQUENC Y' S O UR BUSI NESS •• •

., '

I
I

I
11 NO RlH.. LEE OKLAHOMA CITV, OKLAH OMA

F or f urther information. eheck n umhe r 19, on pR itt' 110
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!-"ur f urther infur mll. t iun, ebeek n umber 2 1. ull vaKe II U
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Conc e nt rate on 20 me ters · •• the
best DX band today. Use a Mosley
ful l-s ize A-203-C wide spaced,
gamma matched , 20 meter beam.
Features: VSWR 1.5/ 1 or better.
Rated for full power. Assembled
weight 40 Ibs. Turn ing radius 22
feet.

Exclusive Mosley element design
vi rtually eliminates element flu tter
and boom vibration.

P ut your signal where it cou nts . Use the ult imate
in Ham beams - •• the Ma sl ey TA·36 with Kit
TA·40KR added to rad iating element. Emp loy s
4 operat ing el ements on 10 meters, 3 operating
element s on 15 meters , 3 operat ing elements
on 20 me ters. SViR is 1.5/1 or better at re sonant
frequen cies over a ll 4 band s. Co ns t ruc t ed of
heavy.wa ll a luminum for maximum s t rength.
Rated for full power.

Write for detail ed s pe c ifi ca ti ons and pe rfor mance
data on the Mas ley TA·3640.

For fu r t he r information, cht,<,k n umber 20. o n IIKKe 110

for
2 0
rLleters



Preferred for VHF since 1934
For more than 30 yea rs, VHF exper ts have been en t husias tic
a bo ut the performance of PH C rysta ls ... their act ivi ty. de­
pendahi lify, low drift. a nd ha ir-line accu racy. These qualities
are built-In by precision wo rkmanshi p a t every stage of manufac­
ture. And EVEHY P H CHYST AL IS UNCONDITIONALLY
GUAHANT E ED.

FUNDAMENTAL, PR TYPE Z·9C THIRD OVERTONE, PR TYPE Z-9A

PR·I00 TRANSISTORIZED OSCILLATOR

Third Overtone, PR Type Z·9A,
24,000 to 24,666, 25,000 to 27.­
000 Kc. '" 3 Kc., 28.000 to 29"
700 Kc. '" 5 Kc...... $3.95 Net
6 Meters. Fifth Overtone, PR Type
Z·9A. 50 to 54 Mc., '" 15 Kc•
$4.95 Net.
Radio Control, PR Type Z-9R
Calibra ted .005% $2.95 Net
Calibra ted .002% $3.95 Net

A PR CRYSTAL IS THE FINEST
RADIO FREQUENCY CONTROL
THAT MONEY CAN BUY •••
OROER FROM YOUR JOBBER

PETERSEN RADIO CO., INC.
'2800 W , BROADWAY

COUNCIL BLUFFS , IOWA

•

•

J•

Frequency Ranges in Kcs.: 1,750
to 2.000 (160M); 3,500 to 4,000
(80 M); 7.000 to 7.425 (40M);
8,000 to 8.222 (2M); 8.334 to
9,000 (6M) '" 500 Cycles. $2.95
Net.
(All Z·9C Crystals cali brated with
a load capacity of 32 mmfd.)1•

•
]

With PR ·IOO you tin (hec k hu·
mentes .t 100 Kc. i nt erYi ls
throUlh 54 Me. A precision esen­
later, full y wi red. rlldy to insta ll.
Includes a Z·6A Crystal. Power
requirements : 12V DC @ 14 Ma .
Oscilla tor outp ut connects to reo
ceiver anlen na . high side. Base
is 1·7/8 Il 2·13/16 in ch es .
Weighs 2 ounces .... $12.95 Net

F o r ( u rtht' r infor ma tion. ch eck number 24. on palle 110

A MAJOR ADVANCE IN POWER TRIODES
SINECO TUBE TYPE 572B

'l:l- , - :

. : -~ - '
•

L I F E

CURVES

N UM TUNGST~"TH01l. IATED Il:H

••
~

•
~

i•
••••

Using a revolu tionary fil amen t made from thoriated tungsten.
rhenium wire developed by the Rhenium Division of Chase
Brass & Copper Company, SlNECO tube type 572B is gua ran­
teed to withstand 300g shock loads and operate for more than
2000 hours. Old style thoriated tungsten filam ent type power
triodes exhibit er ratic operating Jifes from several thousand
hours down to only sever al hundred and have been so fra gile
they cou ld not be given a shock rating. As the curve beJow
shows, in actual life tests the 5728 has sho wn no deterioration
in peak emission after 10,000 hours of operation, an amazing
fact when r elated to the performance of old style power triodes
that have no r heniu m content.

HOUItS ~ OPERATION CLot SUMI

Scientific Instrument Research
52 5 LEHIGH AVE .. UNION, NEW JERSEY

& Development Company
Phone MUrdock 7·5550

F o r fu r ther informa ticn , check n umber 2... , un IlUlCe 110
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At last a "mobile" transceiver with space saving features, predominantly solid state,
requiring only .25 CUBIC FEET OF YOUR CAR SPACE.

• Maximum lh ampere ballery (12 volt) drain in receiver; final tubes do not draw even
filament current until mike button is pressed.

• Instant heating 8042's in final provide 100 walls PEP output (165 walls PEP input);
otherwise all solid state circuitry.

• Torroidal final tank coil for higher Q & space economy.

• Convenient and easily adjusted controls with new style thumb control knobs.

• Instant receiver transmit operat ion, no tubes to warm up. H.V. power supply operates
only in transmit.

• Smallest size ever-4 o/aH x 11 o/a W x 8 % 0.-10 lbs,

SBT·3 $299.50 SBD·3A
DC SUPPLY $99.50 SBA·3

AC SUPPLY $99.50

TRANSCOM ELECTRONICS . INC .
375 HALE AVENUE ESCONDIDO . CALIFORNIA

For f urther information . check numhf'r 22 , on pas:e 110
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A~TAT~C

presents the Base
Station Operators
30 year favorite

UG8-DI04
MICROPHONE

-with more exclusive
features

All the features anyone coul d ask
fo r in a mike! It's the famous As­
tatic D1 04 high impedance super
ta lk power microphone mounted
on m odel UG8 grip-to-tal k stand
featuring no ise free ci rcuit switch­
i ng! Versatil e in app lica tio n ­
buil t fo r heavy duty use.

F o r f u rther informa tion , eheek n umbe r 23. on p age 110
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Heath Deluxe 58-Series
Tuning Dial - w ith features
proven by thousands of satis­
fied 58-Series owners ... fea­
tures you can prove for your­
self!

• Calibration accurate to 400 cps on
all bands • Readable to 200 cps
• Bandspread equal to 10 feet per
megacycle • Uniform Va inch spac­
ing between all 1 kc dial divisions
• Backlash less tha n 50 cps

~---------------------------------,! HEATH COMPANY, o.pl .12-IO. 8~"to" Hor~or . Michigon ..9023 I' FREE 1966 HEATHKIT CATALOG ,

"

n CClnoda: Doys. rom , ua., COOklY,l1e , O nlclt lO
o EnclOI-el ;1 $ • plu. ,h ippinllI . I Se. the wid. arroy of Hea lh . I

I Pleo•• ,end mod. l fa) .......' _n _ kit A""o le u r Ra d io Eq ", ipme nt ,

o Pleo. e 'end me 'r•• 1966 H.al hka Co'oIOil . I oyo ilobr. 01 Iremendo",. do.

"

No ..... (I' leo.e Pr int) II it ·yo urwlf ICIv inllsl E.... ryth ing II
you neN in " mobil." or

I Add rfl l I , -u..ed" Ilol;on Ilear wit h I
I CilY 510le l ip I .... full dflcripl 'onl a nd lpec; ifi . I
L ~~~~~~~~~~~~~~~~~ ~~~~n~~~~J
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HEATH 58 -SERIES PERFORMANCE IS A PROVEN FACT !

Kit SB ~1 10. (less spkr. & pwr.
supply). 23 lb•. . . . $32 dn..
$28 mo $3 20.00

, --

• True linear tuning .. . (within 400
cps) • Stable-less than 100 cps
per hour maximum drift after warmup
• Tuning repeatability better than 50
cps • Rigid mechanical construction
• Highest quality components assure

years of dependable performance

c»
~__ f 'L __

Octo ber. 1965 • CQ • 2S

Kit 58·300, less speaker, 23 Ibs.
... $27 dn.. $22 mo $26 5.0 0
Export model available for 115 /23C
VAC. 50 -60 cps: write for prices.

F u r fu rther Informat ion. ('hlCCk n um ce t- 26, fin " ,:C 11'

Heath Deluxe 58 -Series
lMO (linea r Master Os­
cillator) - wi t h f eatures
factory built into the heart of
every 56-300 and 58 -400
.. . features you can prove for
yourself!

Operat e 80 thro ugh 10
meters on either the S6­
300 Receiver or the SB­
400 Transmitte r -operate
6 meters on the 56-1 10
transceiver - experience
the same precision tuning
and near-perfec t stability
on each. All of these
features will be included in
the 5 8 - 100. 80 through
10 mete r transceiver, avail­
able soon.
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Putting The URC-4

On 50-144-220
BY STA NL E Y F. BR IGH AM," W 3T FA

T
il E availability of radio equipment has
been gradually diminishing on the surplus
market. Howe ver, there are :J few units

which show up occasionally and are worthy of
consideration. One of these is the RT -159-A N I
U RC--4 walkie-talkie. Conversion articles have
appeared previously hu t these have been tailored
for operation in the two meter band.! T he re­
sults were so gratifying that similar procedures
were developed for 50 and 2::!O me wit h equally
satisfying results.

220 Me Conve rsion

Once it has bee n established that the URC-4
is working . remove the chassis fro m the base hy
loose ning the three chassis mounting screws.
These sc rews a re easi ly identi fied by thc heads
wh ich are painted red . Rem ove the v.h.f. de­
lector tu be (6050. 1':, ) . Save the tube for a spa re.
Nex t remove the neoprene waterproof cover over
the m icrophone / ea rphone grill .", his will improve
the modula tion.

Tra nsm ille r Mod ifica t ion For 220 Me

A tra nsmi tter crystal betwecn 2i .500 and
28 . 125 me must be used for 1l,4 meters . A third
overtone series mode crysta l installed in an
He / U~-U holder equ ipped with wire leads is
recommended as a replacement lyre for the
C R/24-U crysta l org inally supplied with the
units. The new crystal may be secured by lifting
the old pressure spring and slid ing it into posi­
tion. Solder the two wires 10 the or iginal crystal
holder terminals. Be sure to clamp the wire leads
of the crystal with the Oat jaws of pliers between
the crystal and terminal to he solde red to act
as a hea t sink and prevent possible fracture of
the crystal.

The first step in modifying the tuned circuits
is to lowe r the resonant frequency of the lst
doubler (6050. V::) by soldering a 2.7 mmf
capacitor across L::. This is easily acccrnptished
by soldering the capacitor between pin I of 1"2
and the feedt hrough insulator mounted on the

-7211 I f>t h Ave .• Takoma Park. 12. M aryla nd .
10 rr , \V . I.• SlI rpllU Radio Conversion .\lamlal. V ol. III

Editorr. and EnllinC'C'rs lid.• Summe-rland, California.
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chassis between V, and 1':: to which the o ther
end of L~ is attached.

The next step is 10 lower the tuning frequency
of La by soldering a 2.1 mmf capacitor between
pins J and 6 across the socket .\":1.

In order to modify the Jrd doubler (6147. Jld
10 tune to 220 me. L, must be increased by one
turn . The antenna winding o n L I must be re­
moved. T his coi l is connected from one of the
top terminals on the transmi t V.H.F, -U . II .F.

switch. 5,. and passed around the base of L 1
where it is termina ted to a ground lug on the
chassis . In its place a new wind ing m ust he made
fro m # 19 ena mel wire which is connected to
the same ter mina l on switch S , . T he coi l is wo und
clockwise wit h a spaci ng of a pproximate ly YH
of a n inch around th e base of L. for Y.2 a turn
a nd ancho red to th e pl astic hase of the coi l form
L I with Q dope. bu t left elec trica lly fl oating thus
providing capaci ty coupling.

Rece iver Modifica tion for 220Me

Re move the v.h .f . de tector tube (6050, V5) .
Save the lu be for a spare . Solder C1 1.5 mmf

View of the URC·4 walkie ta lkie , complete with battery
(RCA No VS-064) e ed fi el d dren gth meter. Ante nna

;s in pos;tiofl for 220 mc operation.





Close.up .,iew of antenna loading coi ls woun d for the
50 mc con.,enion . Th e ptestie tips can be unscrewed
fro m the dipoles making it easy to rerneve them from

the pla stic hou sing.

capacitor between pins I and 3 of the socket X·,.
This val ue is equa l to the intere lectrode ca paci­
ta nce be tween grid and plat e of tho: 6050. V:..
which has been removed . The ca pacitor is essen­
t ial and affects the se nsit ivity of the de tector tu be
V II because the anten na coi l of V:, is in ser ies
with the a nte nna coi l of V fl. Add one turn to the
coil ~I and replace CI;. a 2.0 mmf ca pacitor.
with a 0.5 mmf ca pacitor. T his completes the
receiver modificat ion.

Antenna Modification

Antenna modificat ion fo r 220 mc is not re­
q uired when the horizontal ante nna is telescoped
into the fu lly closed position which automatically
shorts out the ante nna loading coi ls. In th is posi­
tion the a nte nna is essentially Ilat over a wide
frequency range from 2 15 to 245 me.

Te sting the Unit

Connect the ba tter ies. Press the TRANS~IIT

button a nd listen for the carrie r in a nearby
rece iver. If no signa l is heard on the proper
frequency slowly unscrew the slug of coil 1..
unti l the oscillator sta rts operation. Peak coils
1. t , 1.',!. 1.;\ a nd 1. , fo r maximum received signa l
with URC-4 antenna in the u.h .f. position. A f ield
strength meter is an accurate and more real ist ic
means of peak ing the outpu t for max imu m signal.

To align the rece iver. press the " receive" but­
ton and adjust the slug 1.n until loca l Iv.. meter
signa ls a re hea rd. The slug should be a bout half
way inside the form . Plac ing the cover on the
U RC-4 will det une the ci rc uits slightly so fina l
slug adjus tme nts should be made with cove r o fT
and then readj usted as requ ired so that maximum
signa l performance is acquired when cover is
placed in positio n and sec ured . T his procedure
is preferable to drill ing holes through the cove r
opposite the coi l slugs and adjust ing the resonant
circui ts externall y.

To prevent transmitt ing on an unassigned fre­
quency in the V.H.I'. position. sha pe a piece of
bakeli te approximate ly 7 /3 2" X 1,1'4' X *.. to
be inserted between switch 51 and the case. Place
it between the die ca st switch stop molded as part
of the case a nd the spring: cl ip when the switch
is actua ted in the U.It .F. position. T his will pre-
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vent the switch from bei ng: moved to the V.Ii .F.
posit ion and transmitting an unwanted signa l on
a pproximately 110 me which is outside the band.

The th readed protection cap for the battery
recptac le is easi ly 100t so modify it b)' drill ing a
hole in the cente r. affi xing a chain a t this po int.
and connec t it to the bottom outside of the case .

Conve rting To 144 Mc

T he fo llowing conversio n of the AN /U RC·4
(RT-1 59) is for ope ra tion in the 144 me band
and is an abbreviated version of the conve rsion
previously refere nced" .

Once it has been established that the URC--t
is working. remove the chassis f rom the case by
looseni ng the three chassis mounting screws.
Remove the U .It .F. power ampl ifier lube (6147.
V I) and sa ve it for a spa re. Remove the neoprene
wat er proo f Cover over the microphone / ea rphone
grill to im prove the modulation.

Transmitter Modification For 144 Mc

A transmitter crysta l between 36.0 and 36.775
mc m ust he used for 2 mete rs. A third overtone
series mode crysta l installed in an He / IH· U
holder equ ipped with wire leads is mounted
as described in the 220 mc conversion.

T he fi rst step in mod ify ing the tuned circuits
is to raise the resonant freque ncy of the oscilla tor
( 605 0 . VI ) by removing three turns from the
top of t.v. Th is ca n he accom plished by unsolder­
ing the end of the winding from pin I of socket
X I and pull ing it th rough the eye let o f the coil
form. After unwinding three turns feed the wire
bad through the eyelet. resoldcr to pin 1 of X.
and cut off the excess wire.

Next remove two turns from the top of L~

and resolder to pin I of X ',! in the same manner
as before . Coi l L;J does not require pruning: and
1. 1 is no t used . The transmitte r modificat ion is
now complete.

Receiver Modification

Remove the UHF detector tube (6050. Vtl) and
sa ..-e it for a spare. Locate the wire of the a ntenna
coupling coi l around the base o f 1.,. which runs
to swi tch. S:!. Unsolder thi s wire at the switch.
pull bad to the coil. and remove one turn from
the coi l so tha t I 1/ 6 turns re main on the link.
Reroute the wire to the switch. rep lace the spa­
ghett i on th is lead and reso lder to the original
swi tch term inal t rimming o tT the excess wire.

ext remo..'e one turn from the top of coil L:.
which runs to pin I of socket X :, in the sa me
manner as pre vio usly done for coils 1.1 and 1.:! .
T his completes the receiver mod ifi cat ion.

Antenna Mod ification

The dipole antenna sys tem employs two load­
ing coi ls which permit the antenna to resonate
bet ween 120 and 130 mc . To reso nate the an­
tenna at 144 mc unscrew the vertica l rods near
the cap with a small wrench. Identify the coil
on the grounded side and mark it " B," The other
coi l will be identified "A." Lift out the two load­
ing coi ls and remove a ll but three turns from



Interior view of a URC--4 mod ified
for 50 mc operation. Switch SI­
V.H .F .-U .H.F. selector, is on the fo r
side a nd the bakelite stop ca n
be seen projecting upward . f or
the '-44 mc modification ,he stop
is also placed a s shown. f or 220
mc service the ba kelite block is
inse rted on the right side of the

switch.

th e co il marked "A". and all but two from the
coi l ma rked " 8 ." Replace the coi ls.

A check of the resonant frequency of the an­
tenna may be made by soldering a one inch loop
of wire across the two contacts near the ce nter
of the antenna cap. Check the resonant freque ncy
with a grid dip meter which should be between
144 and 145 me. Remove the one inch loop and
replace the antenna assembly on the ver tical
rods. The telescoping horizontal rods are to be
fully extended for 144 me operation.

Te ll ing

Connect the batteries. Press the "transmit"
button and listen for the carrier in a nearby re­
ceiver. First slowly unscrew the slug of L I unti l
the oscillator starts operation. Rotate Y2 turn
coun ter clockwise beyond the point where osci l­
la tion is first encountered. Peak coils L v. L :!. and
1.:1 for maxim um ou tput with antenna in the
fully ex tended position by using a fi eld strength
mete-r as th e outpu t indicator.

To align the receiver. press the "receive" but­
to n and adjust the slug L~ unti l loca l 2 meter
signals are heard. The slug should he about one
third of the way inside the form. Plac ing the
cover on the URC-4 may again detune the cir­
cuits slightly as previously explained.

As recommended for the other units con­
vetted. and to preclude accidental modulation
without a load in the UHF position. fabricate
a bakelite piece to be inserted between switch 51
and the case. and between the die cast switch
stop and the spring clip when the switch is
placed in the V.H .F . position. T his will prevent
the switch from being moved to the U_ II. F. posi­
tion.

Conve rt ing To 50 Me

Converting the URC·4 ( RT- 159 ) to 144 me
and 220 mc has proven so successfu l th at a
similar conversion of this uni t to 50 me was
unde rtaken.

Once it has been established tha t the U RC-4
is working. remove the chassis from the case by
loosening the three chassis mounting screws.
Remo ve the u.h.f. detector tube (6050. VI;) . Re­
move the lst doubler tube (6050. V:!.) and the
3rd doubler tube (6147. J',) and save them for
spare tubes. Next remove the neoprene water-

proof cover over the microphone /earphone grill
to improve mod ulat ion .

Transm itter Mod ification For SO Me

A transmitte r crysta l be tween 25.050 and
27.000 me must be used for 6 meter service.
Again a third overtone series mode crystal in­
stalled in an HC / 18-U holder equipped with
wire leads is recommended as a replacement.

The first step in modifying the tuned circuits
is to lower the resonant frequency of the oscil­
lator (6050. VI) by solderi ng a :!,4 mmf capaci­
tor across Ll . This is done by soldering th e
capacitor between pin 1 of V I and the feed­
through insulator mounted on the chassis be­
tween VI and V:!. to which the other end o f L)
is attached.

Nex t. elimi na te L:!. electrica lly from the ci r­
cui t by cutting the coi l leads right a t the coi l
form. Remove the residua l coil lead from pin 1
of V:!.. Remove C 1 from the circuit and wire pin
I o f V I to pin 1 of V:!. which is now merely a tic
poi nt.

The next step is to lower the tuning frequency
of La by re moving the existing coi l and rew inding
the form with 10 turns of closely wo und #26
enamel wire. T his coil will just fill the available
length of the winding portion of the form. Coil
L a must be padded by additional capacitance to
resona te at 50 me. This is accomplished by
soldering a 10 mmf capacitor betwee n pin 3 of
1':\ and the top terminal of 51. position 3. Ef­
fectively this ca paci tor is in para lle l with L 3 .

The antenna coil fo r La must be increased by
one turn . Th is coil is connec ted from o ne of the
top te rminals on the transmit V.H.F.-U.II .F.

switch. 51 and passed around the base o f l- a
where it is termina ted to a gro und lug o n the
chassis.

Receive r Modifica t ion For SO Me

Remove the u.h.f. det ector tube (6050. V ,, ).
Remove coil L:; and rewind on the sa me form
14 turns of #29 enamel. Pad th is coi l with a 3.3
mmf ca pacitor so the circui t will resonate at 50
mc. This capac itor shou ld be solde red between
pin I of V:; and the junction between C:!:! and
L; . Wind a one and three quarter tu rn coil of

[Colltillued 011 page 961
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Row""N.Y. Radio

The Cortlanelt Street Story
{

T
il E last reall y great land transaction in
New York too k place when, in that h is­
to r ic moment , Man ha ttan Isla nd was so ld

for a memorable twenty four do llars. T oday in
xt a nh au a n. that figure might possibly buy a
potted plant a t a loca l flo rist , but at least it would
be New Yo rk soil.

Land in New York-or more precisely. land
in the borough of Ma nhatta n-c-is perhaps th e
most valuable property in the world . One single
acre may easily be worth a million dollars or
more, de pendi ng upon whe re on the island its
loca ted . II is littl e wonder then. that the city ha s
grown upward whe n it ca n't grow outward. T ha t
single acre m ust produce thousands upon tho u­
sands of squa re feet of office space.

The land situa tio n in lower Ma nha tta n has
been crit ical for a long time. For over one hun­
dred years. vacant land has been non-existe nt.
and any new structure built was at the expense
o f some older. less economical building. That
fate now faces the area popula rly known as
Rad io Row.

For the h istorica l buff. Radio Row or Cort­
la nd t Street . was opened and named in 1736.
T he stree t was named after an early D utch set­
t ler. Olaf Stevenso n Cort land t. It is no t true thai
Murray Ba um of G&G Radio was there to se ll
him the property.

A few years ago it was decided (by people ,
who decide things ) that a single cente r for
world commerce would be built in New York
C ity. It wo uld be called the Wo rld T rade Center.
Architects proposals were submitted and the
plans fi nall y adopted (by rhe same people ) wh ich
ca lled for two ident ical skyscrapers-one mile
high-to be built on the fifteen squa re block
area bounded by Liberty St ree t on the South ,
Church St reet on the East. Vesey Street on the
North and Ihe H udson Rive r on the \Vest. Th is
is Radio Row. At th is writ ing , lest borings have
bee n made. court liti ga tions evolved and a ll that
remai ns is a definite date of eviction to pull the
shro uds over the forty year history of an
industry.

Just what is th is legendary little a rea that has
a ttrac ted ham and experimenter for fo rty yea rs
or more? Basica lly, Radio Row is a small area
of severa l square blocks. ce nte red on Co rt landt
Stree t. that contains sto re a fte r store ca tering to
every phase of radio and e lectronics . The lofts
and offices above these stores con tain whole­
salers and storage space for o the r dea lers in
electronics. There arc surplus ou tle ts, tube spe­
cialists. d iodes specialists. transfo rmer dea lers.
H i fi stores. tinkere r's bargain stores and several
legit imate wholesa le and reta il pa rt s distr ibu tors.
Nowhere else on ea rth doe s such a diversifica tio n
of rad io sto res exist.

Cort land t Stree t is gen era lly conside red the
hea rt of Radio Row. with the grea t majority of
old sur plus. pa rt s. and equipment stores either
located there or having' been loca ted there a t
one time o r another. T he street is not pa rticularl y
big. extending only fo r four ci ty blocks. East
from New York's Hudson River to Broadway.
Of these four blocks only two are taken up by
radio part s stores. From th is nucleus . stores
branch out South to Libe rty Street. orth to
Vesey Street and still furthe r No rth as far as
Canal Street.

In the past ten yea rs. there has been a gradua l
change in the qua lity and fl avor o f the Co rt land t
Street area . Some of the past landmarks have dis­
appea red and some stores have moved out; others
have mo ved uptown . The grea t throngs that con­
gregated there on Satu rday afternoons are a lmost
gone. T he lillie childi sh hand that reached ove r
the counter with a labourously handw ritten pa rt s
list conta ining 187 individua l items each indis­
pensable. and the squeeky voice say ing "Stop
when you reach 6. 15. that's a ll I have," is a
thing of the past.

Replac ing: the long t rek to the city, the sta nd­
ing in line. the shift ing through t ra ys and
boxes of indescriba ble merchand ise. of breath­
ing in that certai n scent a ll radio stores seem
to have (especia lly sto red surplus and waxed
wrappings ) . is the mail order ca ta log. the ad in
the magazine. direct mailings to the home. and
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I

This ph oto of Co rt­
la nd t Stre e t wos
token on May 28.
1904. The p ict ure,
looking west, shows
a b usy streel that
led to the fe rrie i
that crou the Hud­
son River. The fe rry
was comp leted c nd
p ut into ope ratio n

in 190-4 .

•

•

Photo tak en during
the peak of Cert­
landt Sfreeh activ­
ity 05 Radio Row,
about 1955. Some
of the stores shown
have already disop­
peared uptown to
Co na l Stre et o r hove
gone out of b usineu

entirely.

- -;:"

massed cl ub pu rchasing.
For the met ropol itan area ham who has his

ticket at least eight o r nine years. Rad io Row
means the place he got his start and bought all
his parts. T od ay. he travels only a short dis­
tance to a local distributor or uses the mail, bu t
somehow it's not the same.

During these same ten years the amateur ranks
have grown into entire ly new markets. new
demands. and represent the largest num ber of
potent ial custo mers in the industry's history.
There is business ava ilable. customers ava ilable
and wai ting. its just tha t the old fami liar store
has changed or is no longer available .

Whe re To?

In a short while . possibly wit hin the year.
Radio Row will cease to exist. T he signs are
there already; a few old timers hold out but the
end is inevitable. where they will go is already

written on the wall. Many ha ve in the last severa l
years gone out of business. some have diversified
into the mail -order busi nesses and othe rs have
given up the re tail trade entire ly. Some are now
in the industrial end of the business with exotic
test equipment and specialized components.

Those who remain on Radio Row represent
th e minority. The once familiar names are no
longer here except o n some faded sign or in
someone's memory. The exodus has sta rted to
mid-Manhat tan. New Jersey. Nassau county. and
other divergent poin ts. Cana l Street now sup­
ports more surplus stores than Cort la ndt Street.
although they are being displaced by an increas­
ing number of surplus hardware and d iscount

"stores. The quest ion. "w here To?" no longer
see ms correct . for it now seems very unlikely that
any resurrection of a Rad io Row is about to take
place in any other location. It is truly the end of
an era an d the begi nning of a legend.
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Surplus
Wha t is commonly referred to as "surplus"

had its mots in amateur radio fro m about 191 7.
A, huge disti nct ion should he brought up at this
point that not a ll surplus is mi lita ry surplus.
Surplus constit u tes a ny manufac turer's excess,
or materia l remaini ng a fter a business fai lu re.
T he grea t upsurge of m il itary su rplus came
short ly a fte r World Wa r II when enormous

fou nded upon the fac t tha t people built because
th ere was no grea t qua nt ity of com merc ia l equip­
me nt av ai lable . Fo r the most part the sa les help
fos tered buildi ng a nd were instr umenta l in bring­
ing many ne wcomers into the hobby. Man y a ma­
teurs today can recall the sa lesma n who sold
them their fi rst set o f parts a nd offe red suggcs­
tions a nd who was avai lable fo r counseling when
it d idn 't work.

T oday, people conside r a kit a s home-brew,
a nd commerc ia lly made equi pme nt is prevale nt.

As the sta te of the a rt gre w a nd matured. the
equi pment became inc reas ingly difficult to con­
struct without elaborate test eq uipme nt. a nd so,
bui lding began to subside in favor of buying.
As increased buying took hold a nd bui ld ing
slackened, the oldti me sales help changed with
the t imes and most sto res now employ a younge r
sales staff or iented towards se ll ing equi pment
rather than deve lo ping builders. It 's a sad fact
of life.

So me of th e sto re s a long Co rtland t Street a nd in t he Radio Row area . At th e tu rn of th e cen tu ry th ese sto res
housed th e heart o f th e ciga r indu stry a nd will soo n give way to the new W o rld Tra de Cente r.

The Busineu Itself
What of the people who own or r un these

businesses? Genera l spea king. the old-t imers in
the busi ness rep resent a cla nnish grou p having a
co m mon begi nning in the Brown sville section
o f Brooklyn around 1920 . Originally, man y of
them worked from their garages, befo re be ing
att rac ted to the Cort land Street area by low re nts,
a nd a good source of cus tomers from the Cort­
landt Street ferry. doc king at the foot of the
stree t. o n the Hudso n. T he thousa nds of com­
m ute rs passing by each day provided a brisk
trade .

Most of the current crop of businessmen on
Rad io Row don't date back to that ea rly era.
but instead re present the second genera tion o f
the old Brownsville group. in addi tion to a large
number of " grad uates" from the old Radio Wire
Co. (now Lafa yette Radio Electronics) at 100
Six th Ave. A few of the current owners found
their way into the business by acciden t. hut
generally the trade is a tight. closed affair with
very little new outside blood.

T he old-rimers prospe red in an industry de­
voted to component sa les and customer con tact.
If the customer had a problem in some con­
struction project, the sa lesman or owne r was able
to a nswer his need with the correct part and / or
engi neering involved . The entire business was

•
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THE

AN

APR·4Y

RECEIVER

A
in terest ing piece of surplus gea r is the
AN /A P R-4Y receiver. It is a 11 5 volt
a .c. operated a .m. Zf.m. job that covers

the entire frequency ra nge of 38 to 4000 mega­
cycles. A s such. it should ha ve wide appea l to
rad io a ma teurs, particular ly those interested in
future sa tellite ac tiv ity at 432 or 1296 me. o r
for other amateur work on these bands. Ex­
perimenters. schools. etc., a lso should find many
uses for th ese se ts which were originall y em­
ployed for interce pting a nd determ ining the
frequency of e nem y radar signa ls.

The AN I A P R-4Y consists of a basic un it
wh ich is a fi x-tuned 30 me receiver that is used
for the i.f. with five different plug-in tunable
converters. The converters cover separate ranges
that collect ively provide continuous cove rage
over the frequency spectr um given above. Each
converter has a n acc urately cal ibrated frequ enc y
range with manually-operated vernier tuning. A
reversible motor also provides a utoma tic band
sca nning.

T he a mpl ifier in the basic un it has fi ve 30 mc
stages . using 6A CT s. with which a ba ndpass of
ei ther 600 kc or 4 mc ma y be selected wi th a
panel switc h. A 6H6 detector / a .v.c. is used and
is fo llowed by a compe nsa ted video amplifi er
ahead of a 6AG 7 a.f. output a mpli fi er that has
a t ra nsfo rm er for 600 or 8000 ohm outp ut. Jack s
a re provided for pa no ramic a nd video output 10
allow visua l analys is of received signals. A b.f.o .
is incl uded and th ere is an i.f. gai n con t ro l cal ­
ibrated in 11 db steps up to 74 db. A power
sup ply is built in a nd it operates from 115 v..
6() cycle e.c . (The A PR·4Y is o rig inally 400
cycles but is conve rted by the supplier.} How­
ever. 28 v.d .c. is required for operating the
band-scann ing motors in the convert ers.

The plug-in convert ers that go with the A N /
A P R-4Y are as follows:

T N-16/AI'R-4 (38-95 m e): Uses a 6AK5 d.
stage . a 9002 mixer and a 9002 oscillator. A
4 gang capacitor a nd adjusta ble iron-co re co ils
a re used in conventional circuits a nd a 30 mc
tra p is located in th e a nte nna circuit for i.f.
rejectio n.

Tj'\.17/APR-4 (7-1 -320 me): Uses butterfly
un its fo r a m ixer a nd the oscilla tor. each of
which uses a 955. There is no r. f. sta ge. but
there is a n i.f. reject ion trap in the a nte nna.
T~·1 8/AllR·4 (300.1000 lIIe): Butterfly units

a re used in the mixer and the oscillator. The
mixer is a IN21 R crysta l di ode and the oscillator
is a 955. The second harmonic of the osci lla tor
is used to provide the necessa ry h.f. injection
10 produce the 30 mc d . from the mi xer. There
is no r.f. stage. bu t a high- pass filte r in the an­
ten na c uts out lower-frequency r.f. signa ls that
might otherwise bea t with the fund amental of
the osc illator.

TN·19/A llR·4 (975·2200 lIIe): U ses a tuned
resona nt ca vity for r.f. preselection a mi a 703A
tube in a butterfly c ircu it for the local oscillator.
The oscilla tor output is fed through four IN21 B
diodes to prod uce a harmonic-rich voltage which
is coupled to the r. f. cavit y. A third loop in the
ca vity couples both r. f. and oscil lato r outputs
in to anothe r IN2 1B wh ich m ixes the r.f. sig na l
with the 3rd harmonic of the osc illa to r to pro­
d uce th e 30 me i.f.

T:""·5·UAPR.-I (2150.-10110 me): This is si m i­
lar to the T N-19 above. except the 5t h ha rmonic
of the oscillator is used instead of the 3rd.

The converters are somewha t difficult to lo­
cate. except the TN -1 9 and a limited num ber
of TN- 16 and th e equ iva lent of th e T N-I S which.
toge ther with the A N / APR-4Y basic unit. are
avai lab le fro m G & G Radio Supply So.• 75 -77
Leonard St .. New York 13. N.Y. •
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BY GORDON ELIOT W H IT E*

The following discusses some of the lesser known accessory and auxiliary
command set equipment that turns up from time to time to intrigue most

amateurs.

W
H EN the T ype K Command sets were
conceived in 1935. they were to be a
complex of modula r co mponents which

could be assembled in flexible arrangements to
suit the req u irements of a wide assortment of
comba t aircraft. Before \Vorld War II ended ten
years later. th at pla n was realized with a pro­
liferation of gear that even its des igner. Dr.
Frederick Drake. could not have foreseen.

Some of the less-ord inary parts to the corn­
mand sets are tru ly rare, and seldom turn up in
surplus. Ot hers are common. hu t few ham s have
reali zed just what function they serve. A few
arc high ly interesting. their design of possibly
unreal ized value today.

T he purpose of this account is to list these
lesser-known parts. ou tlining the wide scope of
the co mmand concept with an eye to providing
information the author believes has no t pre­
viously been available.

T he spectrum of Command Receivers orig­
inally covered seven bands reaching from 200

• 3716 Nonh King.s Highwa y. Alexandria. Virginia . 22303.

kc to 20 mc. A 20·27 mc unit was designed on
a 1939 Navy order. but the highest three bands
were neve r bought in q uant ity. Reserved for
relative ly long-range liaison communications.
the frequencies between 9 and 27 mc were
covered by the more bulky RAX sets. used in
hea vy airc raft. The RAX of course had space
for an add itio nal r.I. stage. important at high
frequencies.

Only an aggregate of about 350 comma nd re­
ceivers were buil t in the ranges 9· 13.5. 13.5-20
and 20-27 me. with the 9-13 .5 mc set seeing only
production of 46 units in 194 J-42. unde r RAV
nomenclature.

Altho ugh this tot al seems sma ll beside the
million-set out-pouring of receivers in other
ba nds from 1941 until 1945 and later. the author
has seen these high-frequency sets in the surplus
ma rket from time to lime. They are capable o f
the same excell ent performance as the more
common units. except for the upper end of the
20-27 mc area. where sensitivity with the original
single 125K7 r.f. stage is inadequate by present
sta ndards.

Up per a nd lower VleWI of the common h.f. ARC·S tronlmi»e r a nd the T·l l. pc stwc r v.h .f. t ranl mi" er.
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This T-90 / ARC·5 wos the la st of the WW II command
tran sm itter designs, covering 125· 156 me.

•

A typical commond set syste m is shown in this photo
of a 1944 Dou g las Navy tor pedo bomber . Top row
I. to r , are an R-4 / ARR·2 na vigation receiver (234-258
me), R-26 / ARC -5 receiver (3-6 me) and an R-28 / ARC·5
v.h.f. receiver (100·156 me ) followed by an RE·2 / ARC-S
antenna relay for the h.f. sets. In th e middle row I. to r.
ore the tronsmitte rs, T. 19 / ARC-S (3·4 me), T-21 / ARC·5
(5 .3·7 me), T.23 /ARC·S (100·156 me) and an ARB
lia ison set, (190 kc to 9 me). The bottom unit is a
MD-7/ ARC -S modulator. Most of these are covered in

the Surplus Conversion Handbook .

This photo shows the ori ginal SCR·274 prototype of
1939. The receiver on the left is th e 200-580 kc un it;
the receiver at right wo s 3.5-7 me. Note the di ffere nce
between this an d th e SCR·274·N units brought ou t

two years later.

In another article the author will cover co n­
versions of the common command receivers to
the h.f. bands using: original engineering: data
to provide accurate , tracked tuning and sensi­
t iv ity.

There has been an impression that a 9- 18 me
receiver was built in small quant it ies. Design
records and military archives show only that the
Signa l Corps conside red such a band for air­
ground liaison. but that no design work was
ever undertaken. It is possible that a 9-18 mc
unit was put together at Wright Field for test
li se, but none were ever manufactured.

A 30-40 me receiver was built in England
from a BC-455 command set by Eighth Air Force
radiomen. It was to receive the then-c urren t
British instrument landing signa ls. but a design
proposal for such a receiver was killed in
Washington.

A special keyer, built to work with early British
equ ipment. was known as the "pipsqueak." BC­
608. It keyed the command transmitter in a
special code for identifica tion-friend-or-foe by
ground direction-finding stations. About 500
BC-60S units were built before radar trans­
ponders outmoded the system .

T he Navy. in 1943. modified 300 Command
receivers. and 450 transmitters. for optional
crystal control. The program. und ertaken by the
Navy Research Lab. was dropped when the more
stable AN /A RC-5 equipment came out. Al­
though the modification was successful. it still
required manual tunin g: to the vicinity of the
desired signal.

Roth 200-580 kc and 3.5-7 mc receivers were
built during 1939 for the Air Corps. on a test
basis. by Aircraft Rad io Corporat ion; the y were
neve r manufactured in qu antity.

After the v.h .f. bands were opened to military
use. the first American-designed set to operate
above 100 me was a Western Electric-built com­
ma nd prototype for the SC R-274-N system. The
RC-695 receiver and the BC-699 transmitte r
were crystal-controlled. manually-tuned units in
the 100-156 mc band . They were made only in
test quantities. Motor tuning was added in 1943
and the crystal v.h.f. SCR-274-N sets were
eventually built as BC-942 ( receiver ) and BC­
950 (t ransmitter) .

About 1.000 sets of these units were built for
the Army before the Navy took over the contract.
re-naming the units R-2S/ ARC-5 and T-23 /
A RC-5. The latter was modified to wo rk with the
l\ID-7/ ARC-5 modulator. but both units re­
sembled the SCR-274-N sets in most details. A
T- I26 / ARC-5 transmitter was later built which
covered any four channels between 100 and
146 me. (The T-23 was restricted to certain seg­
ments of the 100-156 me band.)

The Aircraft Radio Corporation tuneable
v.h.f. sets were bought late in the war. and
designated R-11 2 and R-113 and T-89 and
T-90/A RC-5. No more than 200 were made.
Many still lie in dusty corners of surplus dealers'
shelves. by-passed in part because they are hard
to identify as part of the more common equip-
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Designed in 1947, thi s A.R .C. type 17 navigation set
was a low frequency "cmni" receiver, using the R-23-A
command receiver fro m the AN I ARC·5 command set.
The converter on the right d erived the na vigation in­
forma tio n from the aud io sig na l of the R-23-A. A
gtideslope could be fed to the cross-poi nter a s well.

This is 0 p hoto of th e interio r of a Na vy PBY po trol
plane token in J uly 1942 by the Martin Co. It shows
on ATA /ARA comma nd se t a nd a ZA install ation . The
ZA ,.loca lizer" is o n the left; it took the a udio sign a l
from the 190-550 kc command receive r and filt ered the
90-150 cycle modulation to give co urse informa tio n.
The 93 me ZA g lidescope receiver is on the right. A
self-co ntai ne d portion of the system. it provided infor-

mation on the pilot's cross-pointe r instru ment.

Extremely sta b le AN I ARC-S communica tio ns receivers
we re se t and lock-tun ed to toctical fr equencies by thi s

28 vo lt crysta l frequ ency meter, 0 -4/ ARC-5.
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ment. These sets covered the 100-1 56 me band
in two parts; 100-125 and 125-1 56 me.

Another receiver, the ZB, was closely as­
sociated with the comma nd sets. This was a
homing unit for carrier planes which may have
saved th is country a year or more of fi ght ing in
the Pacific. Without it. the Battle of Mid way
and the other carrier fights could not have been
won.

Even in peacetime. using radio direct ion
finders. the Navy had bee n losing carrier planes
which could not fi nd their ships after ove r-the­
horizon flights. In wartime. communications
silence would have made carrier flying suicidal.
The littl e ZB set picked up 246 me SIgnals. too
high in frequency to be detected by the Japanese.
Transmitted by a rotating. directional yagi an­
tenna on the carrier. the signa l was keyed in 15
degree segments to indicate homing azimuths.

To make the ZB system even more secure.
the signa ls were double-modulated. the second
freq uency falling in the 540- 1240 kc area. The
ZB thus was a tuned radi o frequency u.h .f.
"tuner" which attached to the 520- 1.500 kc band
command receiver. So successful was the device
that the old DU loop. designed to attach to the
comma nd receiver loop terminals was made
obsolete before the war began.

The zn became AN /ARR- I under JOlOt
nomenclature. and was used by the Army to
some extent with radiocompass receivers. It was
superseded by the AN /ARR-2. a set which fit
the comma nd receiver rack and carr ied its own
low-frequency and audio channels. It still used
a t.r.f. u.h .f. front end.

The origina l ZB and AN /ARR-I adapters had
bee n powered throu gh specia l plugs on the front
of the appropriate co mmand receivers. The
Army Air Corps bought the BC-946 . broadcast
band receiver. strictly to work with the ZB. and
or igi nal BC-946 receive rs all car ried the FT-31 0
adapter for this purpose.

T he ZA was also used with the comma nd sets.
An instrument land ing system. it was the first
opera tional. all-wea ther land ing aid. and it led
the way to the current world sta nda rd ILS.

The ZA used a pair of transmitte rs for
"localizer" information. One was modulated at
90 cycles. the other at 150 cycles. The centerline
of the runway was marked by the point where
the two signals were equalized. The carrier fre­
quency fell in the 190-550 kc band of the com­
mand set. In the plane the ZA audio filter split
the output from the receiver into left and right
indicat ions. shown on a cross-pointed inst ru­
ment on the pilot's panel. At the same time a
93 me glides lope fed height information through
a separate receiver. controll ing the second needle
on the panel. The ~1X-1 9 ada pter in the com­
mand rece iver series was pa rt of the ZA hookup.

The ZA was later outmoded by the SCS·151
ILS system. which had a 108 me "localizer" and
a straight-line 333 me glideslope. Despite its
demise during \VW II. the ZA made its mark as
the first successfully-tested ai rcraft carrier blind
landing system ( 1935) and was an important



a id at fog-bou nd Navy pat rol ba ses in 1940-42 .
Its devel opment was chiefl y Navy. Enginee ring
and produ ction was carried out by the Wash ing­
to n Inst itute of T echnology and the Air T rack
Co rpora t ion. of Co llege Park. Maryland.

A third naviga tion compo nent wa s the BC­
1159. a compass-modula tor built under sub -con­
tract to Ste wart-Warner Corp., for the Air Corps.
Also know n ' IS thc A N /ARA-I. the set fi t a
receive r rack next to a low-frequency command
receive r. Attached mechan icall y by a gea red
linkage through the tu ning shaft. thc AN 1ARA-I
pro vided loop and compass c ircuits fo r automatic
direction find ing. a concept much cherished by
the Army.

Only about 500 BC- 11 59's were made. accord­
ing to Signal Corps reco rds. Its small iron-core
loop, a German invention. was designed here by
Dr. PolydorfT, of Ch icago. T he loop design late r
wa s adapted to the A N1A RN-6 and most subse­
q uent RD F units used unt il quite recentl y in
commercial avia tion.

Al thou gh not a military design, the R-1 3 v.h.f.
receiver was bought postwar by the military for
navigation work as A N / ARN-30. Aircraft Radio
Co rp. engineers Pau l Farnham. Norman Ander­
so n and Dr. Paul King had redesigned the R-11 2/
A RC-5 and added the B-IO con verter. for re­
ce ptio n of the new C. A.A. "orn ni.' in 1946.
T ogether the rece iver and converter made up the
T ype 15. the first comme rcia l omni set for v.h.f.
a ir navigat ion.

The R-1 3 was an improved version of th e war­
time A N /ARC-5 rece ive r. with ex te nsive usc of
ce ram ic dielect rics and loctal tubes. The 15 rnc
i.f. t ransform ers were modified from the brass­
wire wa rtime units to provide a highe r Q . nar­
rower ba ndpass. Equipped with a dia l. the R-1 3
closely resembled AN / ARC-5 equi pme nt, but
was genera lly prod uced in a gray paint job. The
R-1 3 was part of an "orrm i" naviga tion set ; the
companio n R- 15 was a communicat ions version.
Generally the on ly d ifference between the two
involved care to avoid unwanted phase reversals
in th e nav igation version . About 2.500 R-1 3 sets
were made th rou gh 1949. when the design was
radica lly overhauled and crystal control insti­
tuted.

A low-frequency omni. T ype 17. was built in
very small numbers in 1947, but suffe red from
phase-reversal du e to nigh t effec t. and was
dropped.

Briefly. both omnis provided multiple "t racks"
inbound or outbou nd from th e station in much
the way a lighthou se gives azim uth indica tions.
While the rota ting beam of light tu rn s. anothe r
flashes as the revolving beam passes through
north. At one revolut io n per mi nute. an observer
can find his compass bearing to the sta tion by
tim ing the de la y bet ween the flash and the arr ival
of the beam.

O n the omnirange. the reference " fl ash" is a
stab le-phase signal and the " revolving beam" is
a varying phase signal " rota ting" a t 30 cycles per
second .

Ai rcraft Radio Corp. a lso bui lt an R-1 9 re­
ce iver. covering 11 8-148 me. much like the R-15
and R-I3. but a ll three . in later versions. were
made wit ho ut d ials. and designed to be tuned
remotely. The T -II and T ·1 3 transmitte rs were
part of this postwar equ ipme nt. and provided
low-power v.h.f . comm unications in the I I N-1 4X
rnc area.

The A N /ARC-60 set used the R- 19 receive r
and a "transver tcr." . the TV- IO. whic h trans­
mitted in the 22M-2 5X me band and converted
u.h.f. signals in to the R-1 9. It was widely used
in Army aircra ft in the 1950"s.

Although not st rictly a part of the T ype K
command line. th e A N / AR C-39. made in the
ea rly 1950's, used a grea t nu mber of command
compo nents. It was a transcei ve r covering the
2-9 mc ba nd in 12 crysta l-cont ro lled channels.
About 400 were made. The set had an i.F. of
750 kc.

Aircraft Rad io Corp. bu ilt severa l inte resti ng
items of test gear out of command equ ipment.
including a 10-20 kc variable oscillator and a
6-13 me oscillator in receiver cases. JA N units
included a two-crystal frequency me te r. 0 -41
ARC-5 used to set lock-tu ned receivers. A re­
ce iver test se t. #7869, was also built for field
test wo rk.

Ot her litt le-known components included the
T N-6 /ARC-5. a loading coil for the 500-2.100
kc transmitters. and the RE-1 6 /ARC-5. a Coax
re la y fo r the v. h .f. transmitters. ( A. R.C. at first
tried an iro n-core loading coi l in the LF trans­
mitters. but went to the exte rna l un it to save
weight. )

The rare T-89 and T-90 transmitte rs a re still
occasionall y fo und . These use a v.f.o. plus multi­
plier stages with 83 2A tubes and the same sort
of antenna coupling and fi na l tan k tu ning as the
h .f. sets. A crystal calibration arrangement was
a lso used as in the more common units.

Of a ll of these accesso ries. the AN /ARR-2
probably represen ts the best surplus bargain. At
prices ra nging from 351' without tubes. to $6
in excellent sha pe. Ihis little se t can be used as a
broadcast band rece ive r. a fa irl y sharp 200 kc
i.f. st rip. o r a v. h. f'. doub le-conversion rece iver.
Ken Grayson wrote lip one conversion in the
A ugust. 1959 C Q . The presen t author has add i­
tional conversion data on this set wh ich he plans
to put toge ther in the ncar fu ture for CQ readers.

The R-I3. R- 15. and R-1 9 v. h. f. receive rs.
tuning from lOX to 148 rue. represent th e cream
of the postwar command gear. Capable of sensi­
tivi ty of less tha n I microvolt. stable. and with
ex treme tu ning acc uracy. these make top-qual ity
2-meter rece ivers at prices ra nging around $30. •
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BY GORDON E. HOPPER,'" W1MEG

The Navy LM frequency meter (and Army ae-22l version) are still available
on the surplus market. However, the accuracy of calibration is not always
satisfactory. Described below is a method for measuring freque ncy using
only the lower band of the LM thus improving its accuracy to a higher degree.

-75 x endau Avenue. Era mingba m , Ma~s .
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Make the following modificat ions to the LM
meter (see fig. 1).

I. Ope n the connect ion at the plate of the
6A7 tube and insert a 2.5 mill ihenry r.f. choke
in series with this lead.

2. Install a 1.000 ohm poten tiometer on the
front panel of the instrument.

3. Install an r.f. receptacle ( SO~239 or R C)
on the front panel.

4. Connect a 100 mmf mica capacitor be­
tween the plate of the 6A7 tube and the top of
the 1.000 ohm potentiometer.

5. Connect the bottom of the 1.000 ohm
potentiometer to the com mon ground (chassis ) .

6. Run a lead from the arm of the 1.000 ohm
potentiometer to the new r.f. connector.

At this point. turn on the frequency meter and
chec k a receiver to determine whether or not
the unit is del ivering an r.r. signal with the
CRYSTAL SW ITC H placed in its ON position and
with a short antenna connected to the new output
co nnector. If a signal is presen t, the modification
is complete. If no signal is heard. connect a
jumper between the high side of R l of l and the

(Continued Oil page 94}
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A
T flO UGfI the Navy LM freque ncy meters

were developed for use during World
\Var II . they are occasionally found in

qu antity on the surplus marke t today. As re­
ceived. they will measure frequencies from 125
kc to 20 mc without any modificat ion other than
the addition of a suitable power supply. The
actua l percen tage of accuracy leaves something
to be desired. but for the more seriously inclined
individual who wants to get as much accuracy
from the instrument as is possible. there is a
sim ple method of improvi ng the accuracy figure.
No claim is made here for a specific percent age
of acc uracy. hut the accuracy wi ll be increased
to a point where part ic ipation in the AR RL
Frequ ency Measuring Tests will resul t in very
satisfactory measurements of the frequencies
involved.

The actua l electrica l changes are very simple
and require only the addi tion of a 2.5 mill ihenry
r.f. choke. a 1.000 ohm potentiometer. a 100
mmf mica ca pac itor. and an outp ut receptacle
( B ~C or eq uiva lent type ) .

Fig . l -The bold lines show th e co mponents odded to
th e frequency meter fo r improved a ccuracy. Th e new
output co nnector is fed to th e receiver antenna terminal

o r 0 short antenna .

Fig. 2-Mod ification of Iwitch SUMI' is shown above. It
consisll of connect ion of a jumper a cron the Iwitch

lection to connect Cl06 a nd Rl06'
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The Ten Dnllar Wnmlm'

BY ROGER H. T AYLOR.* K9ALD
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2-The circuit obov. shaWl how the S meter IS

connected to the BC-652A receiver.
f ig .

front view of the BC-652A receiver used to cove r 40
and 80 meters.

s im ply remove it a mi throw it away.
A MJ '" aluminum panel is used to m ake a new

second deck to mount the power supply. The
power supply circuit is shown in fig. 1 and con­
nccts to the m ain deck through the J ones plug.
P :!r)I . The connect ion points can be traced from
the schematic found on the bottom plate of the
receiver.

The front panel is covered on lOP by another
piece o f lh " a lumin um panel. An "S" met er is
mounted in this panel and wired as shown in fig .
2. T he on-ofT swi tch is rewired in se ries wit h the
a .c. line which is then connected 10 term inal s I
and 12 on 1 ::0 1' Terminal S is connected to 5
(both) on " :\l):!. to provide a ground to pin 8.
The receiver should now work. For hi gher gain.
rewire the socket for the 12SG 7 r.f. amplifier for
six volts by connecting pin 2 to terminani 6 of
1:ml . and substi tute a 717·A.

To cover the 80 and 40 meter ba nds. a sim ple
modification is used. Remove the covers from
T :IUh 30:!. ana . :lUI . 31M' a nd T :lot). C lip the wire
going to the hot side of each transformer and
solde r in small silver m ica capacitors as shown
in fig. 3. Now gel a signa l generator a nd a lign
the receiver. The 80 meter band will fa n at
abou t 2.7 -3.4 me on band I. T he 40 meter band
wi ll he about 3.9-4.4 on band 2. The measured
..ensitiv ity was: Band I; 0 .7 «volts for 6 db sIn.
Band 2; 1.3 ,avOIIS for 6 db sI n.

Remove the li ll ie brake lodged behind the
main tuning knob. You will now have ;'1 re

1001( loX*"- ,.

•

fig . t -Circuit of Q power supply for
the BC-652A receiver. The power
tronsformer is a I hc rd c rso n 22R02.

The diodes are Soriles Ta rzia n f6 's and the filament
transformer is ra ted at 3 amps.

4 , .. 150rN

02 0S ," .. ~

r-+~' . . " . f:+

·2tl ll W illiam Street, Champaign. Illino is.

S
I!'OCE J have spent some years in apartments

and have moved frequently, I have often
wished for a small receiver to hang a piece

of wire on just to listen. When a nearby surplus
house had a BC-652A on sale for $10.00. I
couldn't resist. M y wife eyed the odd looking
contraption with her usual misgivings and sug­
gested I use it for a boat anchor. Undaunted. I
5.'1 down and stared at my prize. The BC-652A is
a two band receiver covering 2 to 3.5 me and
3.5 to 6 me. It has a a .v.c. and b.I,o. It provides
both ea rphone and speaker outputs.

Power Supply

The first problem is supplying power. The re­
ceiver comes with two decks (chassis). T he top
deck contains a dynamotor and a multivibrator
for ( 'llibratian. As the top deck is pretty useless.
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Rear view of the BC-6S2A ,howl the new power supply
built on the second d eck and an aluminum plate

covering the front pone I openings,

ceiver with about 20 kc per revolution tunin g
rate. I d id not expect very good results on s.s.b.
because of the lack of a b.I.o. pitch control .

Fig . 3-Shown a bove is the method of modifying the
coil, to provide 40 and 80 meter coveroge .

no product detector, a nd wide bandwidth . How­
ever. I was astonished when J tried it. With the
slow tuning rate, it is very easy to tun e in s.s.b.
The b.f.o. pitch was just right. Other signa ls
co uld be heard, but as there was no fllt er
splatter, it was not unpleasant. The s.s.b. signa ls
were as easy to tune as on the best receivers. I
believe they sounded clearer than any receiver
] have ever used.

This receiver is not as stable as the more ex­
pensive receiver. but I did not find the sma ll drift
objectionable. Much of th is could be cured by
simply regul ating the oscillator voltage with a
vr tube. The rest of the front panel was left blank
to accommodate a 20. 15. and 10 meter con­
verter. if I ever get around to it. This would be
an idea l novice receiver for practically no invest­
ment. I am very pleased with my boat anchor. •

Rack Cabinet Door Holder
BY RONA L D L. IVE S':'

R
EAR doors on standard rack cabinets are

quite loosely hinged. so that. unless the
floor under the rack cabinet , and the

cabinet itself, are absolutely level and true. the
door will tend to swing. It will usually attai n
a half-open position. regardless of where you
want it to be. As few floors are either level o r
completely rigid. and mast rack cabinets are a
trifle out of square, th is is a very common
annoyance.

Rack cabinet doors can be locked in open
position qu ite easily by use of one of severa l
standard hardware item s. Best fo r most purposes
is the storm sash adjuster, a hinged device which
has a toggle action. so that there is a definite
"lock" position at fuJI open. This can be mounted
at the top of the rack cabinet by mea ns of six
bolls and a small ang le bracket. as illustrated.
\Vith this adj uster in place. the door can be
opened and closed as usual. and can be firml y
locked in the open position. so that it will not
slam shut sudde nly when someone steps on the
floor d irectl y behind the rack cabinet.

For similar lock ing of the tops of cabinets
of the chest type. slay hinges. or support hinges.
also sta ndard hardware items. perform a simila r
locking function. as do drop leaf supports. Choice
of hinge t}'pe depends upon the specific applica-

- :!01:5 Ha rva rd Street, Pa lo Alto, C alifornia.

4 0 • CQ • Octobe r , 19 6 5

tion, and the exact co nfig uration of the cabinet.
\Vhere the opening must be adjustable. lock­

ing at any position is possible by use of a case­
ment adjustor. normally used to hold casement
windows in place.

These fillings come in a variety of fin ishes.
most common being painted (black or gray ).
brass-plated and chrome (or nickel ) plated.
Where chrome is not wanted. the pa inted fit­
tings can be refin ished to match the rack cabinet
fin ish. Brass-plated fill ings. in general. are too
subject to corrosion to be used in most parts
of the countr y. •

Storm la sh adjuster mounted ot the top or 0 rack
cobinet door.

-
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BY E. H. MARRINER." W 6BLZ

- 51 11 Colim a Street . La J oll a . C aliforni a.
l,M a rri ne r, E. B ., " T he ARC- Port ." CQ. December 1964.
p . 26.

Front view of the ARC·Port o n fort y. The tuning knob
is a Millen # 10006 o r equiva le nt.

holding the index ind icator and rem ove it. Take
a small nail o r brad and use it as a drift pin
punch. hammering from the inside of the panel
on the two small pins holdi ng the bu shing nut .
Remove the bushing when these pins are out.

Salvage the lillie button ca pacitor on the side
of the tun ing ca pacitor and re-sulder it. as shown
in fi g. 1, across the coil pins to ground. A ground
lug can be put unde r each of the 4-40 screws
ho lding the grid insula tor bracket. Nex t sa lvage
the 200 mmf ca pacitor wh ich was mounted
vertically fro m the coi l to the tuning ca pacitor
and solder it directly across pins 1-2 on the
oscillator coil. This is where it actually was
connected anyway.

T he an ten na coi l is not to uched because the
panel AN TENN.... T RIMMER wi ll tune forty meters.
T he mixer and oscillator coils have to be tuned
by putting a 7-45 mmf ceramic capacitor across
each of them. T he oscillator coil has. in addit ion
to the ceramic. a 40 mmf silver mica and a
2- 15 mmf tuning capacitor across it. T he oscil­
lator frequency has to be 141 5 kc lower in fre­
quency than the mixer coil. A grid-dip oscillator
will help to make a rough adjustment with the
ceramic tun ing ca paci tors. This can be done

Top view of the ARC·Port on forty shows the tank
coil and th e ceramic tun ing capaci tor. The power
supp ly and keyer is id ent icol to the 80 meter unit.

ON

A RC

o

PORT

40 METERS

o

o

©
o

40
40
40

A
P REVIO US CQ article! descri bed how to

convert an ARC-5 for transmission and
reception on 80 meters. It was called

the ARC~Port. There were many inquiries as
to how the ARC-Port could be put on 40. There
are two ways in which it can be done. T he
easiest solution would be to buy a 6-9 mc ARC-S
and modify it as described in the or igina l article .
The b.f.o . crystal would have to be changed to
283 1 kc because the i .f . frequency is 2830 kc.
The rest of the circuits would be essent ially the
same.

The second meth od of gett ing on 40 meters
involves the modi fication of a 3-6 me ARC-5
and is discussed here. It seems that most ama­
teurs have thi s unit anyway. The co nversion is
easy and it is on ly necessary to replace the re­
ceiver tuning capacitor. No coil mod ifications
or rewind ing is necessary for the receiver section.

Receiver Section

Remove the old th ree gang tuning capacitor.
C lean oIT the p:lOel by dri ll ing out the rivets

The ARC-Port on 80 proved to be very
popular and the author was beseiged
with inquiries, "W hy not 40 meters?"
Well, here it is for 40. The mechanical
approach is much the same and a good
deal of the circuitry is also. The same
power supply and keyer is used and
the ofher simple differences are care-

fully described.

r::®/~~40 40 40 40 40 40

THE 40
40

40

40

40
40

40 40
40 40 40 40 40 40 40 40 40

October, 1965 • CQ • 41
•



f ig . 2-Circui t of the 40 meier v.f.o. It is essentially
th e same a s thot used for 80 mete rs. The capacitor

• shun ting the tuning ca pacitor is now 100 mmf.

t l-31t # 26 e . topped 6 t. up from g ro und , wou nd
on a Notiona l XR·SO for m.

"-t z-22t rr 23 e . wo und on a Notiona l XR-50 form.

I •

Top vie.... of the ARC-Port 40 meter unit shows the
tuning :::apodtor end ...er"i~r d rive ouembly.

before the 2~15 mrnf capacitor is mounted in
place.

The main tuning. capacitor is used to tune
the osc illator section o nly. wh ile the mixer is
set to the middle of the c.w. band and left un­
tu ned . An Epicycl ic ba ll-bea ring 10-1 drivi ng
~ead makes a good vernier tu ning dial. fitti ng
In th e ce nter of the old dia l hole. If a new
panel is used. a Th " punch will take care of
the mount ing (when a British Radio #892 is
used) . I made my own dial plate which has to
be 3JAi" in diameter. A complete assembly # 843
cou ld be used but the d ial is 4" in diameter and
does not exactly fit. It could be trimmed down
on a lathe.

",:,he main tun ing capacitor has to turn very
easil y or the epicycl ic dial will not turn it. The
A Pe type ca paci to rs are not sa tisfac tory. T ry
10 find a ca pacito r that will turn easily by using
your finge rs. I used a ZH-35-AS or ~ICA-3 5-S

Hammarlund and rem oved all of the plates ex­
cept for o ne rotor and two stators. This band
sp reads the dia l 7000 tc to 7 100 kc. \Vith on ly a
10-1 rat io dial the tun ing would be more difficult

"6UB

'"
•

if the whole forty meter band were covered and
the dial would be too hard to read.

Transm itter Sect ion

Only a few changes are made in the trans­
mitter as used in the 80 meter ARC-Po rt. T he
v.f.o. is placed on 3.5 me and doubles in the
plate to forty meters. The final tube was changed
from a 6360 to a 5763 whi ch is less expensive
and drives ea sily with 3 rna of grid current from
the v.f.o. No neu tra liza tion is requ ired and the
origina l socket is just rewi red . The final tank
coil is wo und with la rger wire and th e com­
pression tuning ca pacito r used for 80 is re­
placed wit h a ceramic Centra lab N650. Reso­
nance on forty takes place at about 75 mmf with
a 50 ohm resistive load.

These changes ca n be done in the followin g
seq uence. The grid of the v.f.o . is changed 10
3.5 me by replacing the 4 10 mmf silver m ica
with a 100 mmf glass sil ver mica. Turns on
this coil a re rem oved from the top end so th at
on ly 25 remain above the top. The plate o f th e
v.l.o . is put on 7 me by removing turns from
the bottom end of the coi l so there a re 22 turns
left on the coi l. The fi xed ca pacito r is replaced
with a 68 mmf silver mica. Before going on,
check out lhe v.f o. by liste ning on a receive r
and adjusti ng the slug with Ihe tun ing va riab le
fully meshed so th ai a signal is heard on 7.0 me.
T he fina l v.l.o. circui t is shown in fi g. 2.

The final tank coil is wound wit h 22 turns
IJ f #23 anti the slug adjusted for resonance

IColl/;'lIIed 0" page 931

Fig . 1-Drowing of the top of the ARC -5 coil scck et
area sho w, the locat ion of the capacito rs used to tune
the receiver to the c.w. portion of the 40 mete r bond .

..
5763

Fig. 3-Circuit of the 40 meter finol use s a 5763 insteod
of th e 6360 used in the 80 meter version.

l !- 22t # 23 e . wo und on a Notrono l XR·50 form .
~-4t Hookup wire on cold end of h
l s-4t hook up wire on eetd end :>f ( 6.

c..- 15t Air-DU ll # 1010 (1%" d ie ., 10 t.p .i.).

l'-sec

••

.",~ .

I
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Crystal

Controlleel

Commanel

Sets
BY GORDON E LIOT WHITE*
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Fig. l -The 12K8 mixer circu it with NRl mod ifi catio ns for
2 cha nne l crystal control ope ra tio n. Relay contacts,
K" se lects crysta l or variable freque ncy control and
re lay contacts K2 selects th e desired crystal. The 28 volt

relay coils are not shown.

Although both services eve ntually bou ght vast
nu mbers of the T ype K com mand equipme nt.
combat soon showed that pilots were too b usy
fi ght ing to tu ne coffee-grinde r radios. Push but­
tons were the answer.

.I he Army bough t the Brit ish TR-1143. and
had it bui lt by Bendix as the SC R·S22. a four­
channel. v.h.f.. push-button transmitter-receiver.
A v.h.f. version of the Command Set was ordered.

T he Navy. slower to sec the advantages of the
push-button. bega n to suspect in la te 1942 that
crysta l control might be useful in a small way.

It ca n now be revealed that the first Navy
crystal -cont rolled aircraft rad ios of WW II were
modified command sets. rebuilt by the Naval
Research Labora tory. at Bellevue. in Washing­
ton. D.C .

The N RL design wo rked out in early 1943
involved eliminat ion of the b.f.o. for c.w. re­
ce ption. the add it ion of a del ayed auto matic
volume con trol circuit . and two crysta l-con­
trolled chan nels in the receiver.

T ransmitte rs were re-wired to make the cali­
bration crysta l cont ro l the frequency. The op­
era tor could choose either channel or continuous
luning a t will.

In early 1943 crystal s were st ill in drast ically
sho rt supply. but Ca ptai n Frank Akers. chief of

·57 t6 N . King's Highway. Alexandr ia. v a.

T
H E fl agship of the mighty U.S. Atlant ic
Fleet rode gently on the calm surface of
the tropical Caribbean, just off the C uban

coast. The warm summe r morning, lat e in the
nineteen twent ies was peacefu l. Dawn broke
clear. wit h a light breeze.

As the chief communica to rs- lieutena nts.
commanders and a few four-striped captains
from two-score sh ips. climbed the gangways of
the fl agsh ip. th ey were gr im-fac ed and quiet.
Each was accompanied by a seaman carryi ng a
small meta l C3!'.C holding tiny fraction s of the
problem which had immobil ized the fleet.

For the mighty U.S. Navy had been brought
near to chaos by Quart z crystal s.

Communica tions plans. pa instakingly worked
out asho re had bro ken down as radiomen tried
to shift channe ls according 10 the int rica te orders.
avoiding "enemy" jamming. o r to cover secre t
messages by freq uency shifts. o nly to fi nd that
they lacked the co rrect crystal. Unforeseen tactics
call ed fo r new. unplanned cha nnels for wh ich
the crysta ls were not ava ilable.

Aboard the fl agsh ip. the problem of channel
a llocat ion fi na lly brought the collected com­
munica to rs to thei r knees beneath the 16 inch
guns on the foredeck. shuffl ing crysta ls like
dominoes. Shortages in one band vied with ex­
cesses in ano the r to confo und the Navy's best
co mmunica tions men. By sundown. senior Navy
office rs had a profound dist rust of the " rock­
bound" inflexibility of crysta l con tro l which was
to last more than 14 yea rs. unt il the luxury and
instabil ity of variable freq uency transmitte rs a nd
receivers was blasted by the Pacific war.

Its anti-crysta l bias was a factor which helped
lead the Navy to buy the Aircraft Radio Corpora­
tion T ype K Command set in 1939. a non-crystal
a irc ra ft rad io system. The design was excellent.
but required manual tuning.

The Army had tried crysta l contro l in its ifl ­
fa ted SCR~240 set of 1937-38. appare ntl y proving
that crysta l designs were not ready for lise in
combat radio equipment.
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the radi o section of the Bureau of Aeronaut ics
wrote the Naval Research Laboratory on xt nrch
23 in a confidential letter that " the practicability
of the subject modifi cat ion having bee n satis­
fact orily demonstrated. it is now requested that
the labo ratory convert 150 complete sets of
ATAI ARA radio equipment to optional crysta l
control.

Between April and Jul y 19·n . 300 receive rs
a nd 600 tran smitte rs were changed over. sta mped
"modified" in white ink; the rear co nnecting
plugs were rotated 90 degrees to prevent their
being used in unm odified racks.

Although the KL design was tested by Air.
craft Rad io Corporation. it was never manu­
factured under co ntract Instead. A.R.C. tight­
ened up the frequency drift of their ATA / ARA
sets. issuing them under the joint nomenclature
AN /A RC-5. for lock-tuned o peration. T he fre­
quencies were set on the ground and apparently
stayed accurately on-frequency even during co m­
bat operat ions.

The Navy adapted a motor-driven tuner to
about s.ono 3-6 mc receivers in anot her AN I
A RC-S configuration. the "Yardeny" spot-tuner
C- 13 1/ AR. which was bolted to the fro nt of
the set.

T he RL crystal modification however. re-
mains of interest to radio amateurs who have
adapted so many command sets to the ir peace­
time lise. Fa irly simple to build into the receiver.
the N RL modificat ion permits case of operation
on nets. or other frequencies requiring accurate
sett ing. possibly beyo nd the .04 percent tuning
accuracy of the Comma nd equ ipment dials.

The N KL circuit is reproduced in fig. I. The
crystals were plugged into sockets on the front
of the receiver; their switching is done by a pair
of 28 volt relays.

It probably will be necessary to re-al ign the
tuneable osci llator (by means of the trimmers
on the co ndenser ga ng) to offset stray capacitance
changes in the altered wiring.

Although the modifi cat ion gives crystal con­
trol of the oscillator. it is still necessary to man­
ua lly tune the receiver to the approxima te fre­
quency desired in order that the antenna and r.f.
stages may be properl y peaked.

Oscillator crystal freque ncy of course is de­
termined by adding the receiver i.I. to the fre­
quency you desire to receive. (Common i.f.'s arc
210 0 kc for the 6-9. I mc set. 1415 kc for the
3-6 receiver. 705 for the 1.5-3 me unit)

f ro nt view of the converted ARA receiver. The two
crys tals ore mou nted in the fro nt enclosu re.

T he NRL circu it provid ing a.v.c. in the ARA
receivers is shown in fig. 2. It increased use­
ab le receiver ou tput as well. but el iminated
the c.w. oscillator. Audio level was set by a pot
on an externa l co ntrol panel.

A positive voltage is taken from the 12A6
cathode circuit and divided dow n to the required
2 or 3 volts by R1" and R I!I and applied to the
cathode of the 12SR7. the detector and a.v.c.
rectifier. T he detector diode (pin 4 ) is returned
directly to the cathode so the applied d.c , voltage
does not affect this circuit.

The a .v.c. diode (pin 5 of the 12SR7) returns
to ground through the 2 megohm resistor. R:!11
so the plus d.c. voltage applied to the cathode
is effec tive in this circuit. The 501<\ 11 positi ve
voltage on the cathode blocks the rectifier action
of the a.v.c . diode until the signal exceed s th is
d .c. voltage. This delays the a .v.c. ac tion for
"':eak signals only and effects a desirable con­
trol action on the stronger signals.

For almost all amateur use. additiona l audio
is not required if the output impedance is prop­
erly matched to the headset or speaker. All ex­
cept the earliest Army -A model receivers had
provisions for 600 ohm outputs. (The early
Army equi pment had 4000 ohm output. and
later Army gear provided opt ional 4000 ohm
taps. Laic Army and all Navy receivers had low
impedance audio circ uits. ) By using a cheap
universal audio transformer between the receiver
and a speaker voice coil . enough power is avail­
able to drive an 8" speaker with all the audio you
can stand. •

1'"

2-The dela yed e .v.c. circuit a s in.
sta lled by N.R.l.

Fig .
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BY E. H. MARRINER.* W 6BLZ

'" Fro nt view of the keye r re lay a nd monitor.

Side view c f the keying rel a y and monitor shows the
re la y and 6CX8 lube . Th e f:dgf: of the powe r Irons·
former ma y be seen just beyond the fi ltf:r copacito r.

--

and Monitor

Fig. l -Circuit of 0 keying re loy a nd monitor. All
capacitors with va lues g reater than one are in mmf
and those with va lues less than one ore in mf un le ss
othe rwise noted. All resistors a re Y.I watt unless ethe r­
wile noted. The d iodes, CR , a nd CRz, a re ra ted 0 1

300 p.i.v.

' K
'"

eo,

,16CX8".
,.
'"

value of the cathode resistor depends on the plate
voltage used. and it is suggested that a 500 ohm
pot he put in tcmporarl y and varied until the
osci llato r functions. T here is also a slight adjust­
ment for tone; a value of 150 ohms peaked the
audio just right for my ears.

Th is monito r keyer unit is small . can be used
with any c.w. rig and wi ll improve your sending.
T ry it ! •

". •

·~2M Col ima Street, La Jolla , California.

How It O pe ra tes

\Vhen the key is pressed, the keying tube con­
ducts closing the key relay. The relay has a
grounded arm and the two contacts in the closed
position operate the monitor and the transmitter.
If the relay is in the o pen position the receiver
co ntac ts arc closed letting the receiver function;
the grid of the keyer tube is blocked by a negat ive
vo ltage .

T he keying relay will cl ip along just about as
fast as anybody desires to send. Just don't turn
the chassis upside down or the relay will stay
closed beca use it is full of mercury that shorts
the contacts. Keep it mounted in the vertical
position.

There should be no trouble constructing the
osci lla tor if 1% resistors are used . The capacitors
IIIm l be silver mica ; disc type will not work. The

I
needed a way to key my commercial rig
which used block grid keying. The differ­
ence in contact resistance between the dot

and dash contacts on my bug brought some
choppy reports. The solutio n was to use a key­
jog relay; then only the one contact would be
doing the keyi ng and it could a lso key a moni­
tor. It had to be a good clean sounding moni­
tor, because I was tired of those buzzy neon
bulb jobs. A twin tee audio osci lla tor seemed
to be what was needed. with a 1000 cycle tone.

The c ircuit is shown in fi g. I and a quick glance
wi ll enable you to sec that most of it is the audio
osc illator. T he keying relay is a c. P. Clare type
HG - I002 mercury with wetted contac ts and a
5K coi l. This un it (or the Adams and Westlake
job ) has appeared in the surplus listings at a very
reasonable price so keep you r eyes on those
ads. T he output transformer is an 8K to voice coil
(Sta ncor A-3329 or equiv.) and the speaker is a
Utah 25415 Micro.
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Surplus Power

Transformer's

Weighing Their Value

BY WILLIAM I. ORR.* W 6SAI

Core Area

If the transformer under examination isn't
scaled in tar o r embalmed in an iron jacket it
may he po ssible to make a closer est imate of the

Fig. l -The above g raph p rovid e s on esti ma te of powe r
transformer we ight vers us p ower capacity for th e ever­

age 60 cycle unit for intermittent or amaleur service.
The gra ph is also sui ta ble for large modulation trees­

for men. Read line A o n th e left a xis and line 6 on the
right axis.

•

•
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probably provide 2000 watts or so of peak power
from the same weight transformer.

An equi pment designer with a sha rp pencil
could probably achieve the same power level
fro m a smalle r transformer designed for a par­
ticular purpose, with the resu lt th at th e t rans­
fo rmer would run quite wa rm d uring lise. How­
ever, this technique is not recommended un less
the experime nte r has had plenty of experience
in the caut ious and risky a rt of ove rloadi ng
equipme nt! It is a technique not recommended
for the beginner!

Weight vs. Power Capacity

The power transformer should be weighed and
a reasonable allowance t ..rken from the total
we ight by vi rtue o f fixtures. case o r other aux­
i1iary attachme nts. What is to be determined is
the o verall weight of the core ..tnd windings.
Figure I provides ..10 approxi mate est imate of
"watts per po und" for inte rmittent or ama teur
service for ..10 ave rage 60 cycle t ransfo rm c­
(Th is estimate applies. more or less, to large
modulation transformers. too) . The autho r ad­
mits the re is room for argume nt in this graph.
as it is me rely an ave rage figure for a lot of
trans formers tha i have delivered their rated
power without burning up. In any event . it is a
good place to start. and does not represent a wild
guess! Thus. the graph shows th at a 40 pound
transfo rmer is good for about a ki lowatt o f sec­
o nda ry power. T he power may, o f course. be
divided between several windings. Intermittent
d uty, such as in a sideband power supply cou ld

W
IIAT 'S the power ra ting of th at good
looking surplus power transformer? Is
it it treasure or is it a boa t anchor? Just

because the rating is not marked o n the case. or
the data sheet is not avuiluble-c-don't despair.
You c..in make a reasonable "guesstimate" of
transformer power ca pac ity based upon the
weight. co re size ..tnd wire size of the transformer.
No one has yet been able to mi niaturize the watt,
so the power capac ity of a given transformer
can shrewd ly he determined to ..I close approx i­
matio n by the "hell" o r weight of the trans­
former.

• A mateu r Service Dept . Eimac Divisio n o f Varian As­
soc ia tes, Inc., San C arlos. C alif.

46 • CO • October, 1965



The " Smoke Test"

The transformer und er test may be protected
from dam age by placing a 11 5 volt lamp in series
with the primary winding. The bulb will light to

center-tapped which is an aid in estab lishing
their identity. Often . the resistance of one half
of the winding will be slightly d ifferent than the
ot her half. indicating that the windings (although
providing identical voltages} are not wound sym­
metrically about the core, and one winding has
slightly more wire in it than the other. The re­
sistance of the high voltage windings may be
relatively high ( tens of ohms as compared to
tenths of ohms fo r fil ament wind ings) .

Once the fi lament windings and high voltage
winding have been found and marked . the pri­
mary winding may be identified by a process of
eli mina tion. Perhaps a tapped ( 105· 115· 125 vol t)
winding will provide the clu e. If the winding has
voltage adjustment taps, the port ion of the wind­
ing between the taps will have very low d.c. re­
sistance compared to the rest of the wind ing.

A pitfall to avoid is mistaking a 115-230 volt
dual primary wind ing for a center-tapped sec­
ondary winding. Even the best of us have done
this on occasion! Often (but not always) the d.c.
resistance of the secondary winding will provide
the clue to the solution of this puzzle. As the high
voltage secondary wind ing has more turns and a
lower current rating than the primary, it sta nds
to reason that the d.c. resistance of the secondary
winding should be appreciably higher than that
of the primary winding.

A word of caution should be interjected at
this point. The autho r nearly met his Waterloo
some months ago trying to use a transfo rmer
that had two center-ta pped wind ings that were
nearly ident ical. An educated guess indicated
that the unit had a t t 5-230 volt primary and a
150·0-1 50 volt center-tapped secondary winding
(just the ticket for a bias supply!) . In service, the
transformer ran as hot as the proverbial baker's
apron and additiona l detective work proved the
transfo rmer was wired in reverse and actua lly
had a 115-230 volt primary winding (origina lly
thought to be the secondary) and a 60-0·60 vo lt
secondary wind ing (thought to be the primary
winding) . No wonder the 60 volt winding Tan
red-hot on 11 5 volts!

The 400 Cycle Trasformer

The "surplus hound" always runs the risk that
he will unknowingly pick up a power trans­
former designed for a 400 to 1200 cycle primary
frequency. Placing such a transformer on the 60
cycle power line will cause immediate fi re-works,
as the inductance of the wind ings of the so-called
400 cycle transformer is low compared to that
of the 60 cycle transformer, and it is co nspicu­
ously lack ing in co re iron. The 400 cycle trans­
former will draw extremely high primary cur­
rent (even when unloaded) when placed on a 60
cycle primary supply, and will probably over­
heat and destroy itself in a mutter of seconds if
unfused.
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total power ca pac ity by measuring the center
co re area of the transformer, as shown in fig. 2.
T he area of the iron core within the wind ing (as
measured at right angles to the wind ing) deter­
mines the power ca pacity quite rigidl y. This
gra ph is val id for transformers having co re ma­
teri al of 60.000 lines per inch (a co mmon figure
for large power transformers ).

Once the approximate tot al wattage of the
transformer has been established within reason,
it is possible to dete rmine the amperage capacity
of the various windings.

Wire Size

The diam eter of the wire of .1 given wind ing
should be measured with a micrometer. or by
visual comparison with a known gauge of wire.
Figure 3 shows the relationship between current
carrying ca pac ity and wire size, based on # 20
wire carrying 1. 8 ampere (a conservative figure ).
For intermittent duty, this gra ph is co nservative
by 10 per cent or so.

Some types and makes of transformers par­
allel two wind ings to achieve high cu rrent ca­
pacity rather than using a larger size of wire.
Doubling the winding in this fashion doubles the
current ca pacity . T wo # 20 wires in parallel will
carry 3.6 amperes, for example and are equal to
a # 17 wire. Don't be surprised to find that many
transformer wind ings make use of odd wire sizes
(#2 1 or # 19. for example).

•

•

Determining the Windings

The various windings of the transformer may
be determined with the aid of a low range ohm­
meter. By trial-and-erro r, the resistance between
the terminals and leads may be found. Filam ent
windings may be read ily determined by their
rel atively large wire size and by their low d.c.
resistance. High voltage windings are very often
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Fig. 2-.6on accurate estimate of transformer power
capabilities can be made from measurements of the
center core area . The power in watts is eq ua l to (A6 )2

where A is the center core orea in sq ua re inches.
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Fig. 3-The current capabil itie s of each wind ing may be
detf'rmined hom th is graph a fter the wire gouge hos
been esti ma ted o r meosu red . line A is re a d from the

left oxis and B fro m the rig ht a xis.
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Pow e r Transforme rs for Sideband Service

Today's trend in s.s.b. transmitter design seems
to emphasize use of high current, low voltage
transformers in voltage multiplier circuits. It is
a pit y that no co mmercia l transformers are at
hand .IS "otf the shelf ' items for this use. TV­
style power transformers may be pressed into
service in voltage multi plier supplies, kee ping
the idea in mind that the insulating mat erial be­
tween windings. or between winding and core
may be subjected to potent ial levels beyond those
originally designed into the unit. T he dut y cycle
of sideband hovers around 30 percent or so, and
a so-ca ll ed one kilowatt p.e.p. sideband supply
may be built around a 300 watt contin uous duty
T V-style transformer. In particul ar, th ese trans­
formers (ofte n obtai nable in du bious cond itio n
on a give-away basis from TV servicemen) may
be rewound to prov ide su itab le wind ings for
voltage doubler se rvice in the l:l00 volt range. I •

11<o h:Coy. L. G ., "Tail o r-Made Volts." QST. February
19M . p . -'6.

by skimping on insulation at this point in the
transformer. T his is a ll well and good. until th e
unsuspecting use r attem pts to employ the trans­
former in a bridge rectifier system (wherei n the
center-tap of the high vo ltage winding is above
ground by one-half the secondary voltage ). In
some cases. the seco nda ry insulation at the cen­
ter-tap a rea will break down. short ing the sec­
o ndary winding to the core of the transformer.
This ca n be .1haza rd to life if the co re happens
to be ungrounded. If the core is grounded. the
int ernal short will merely blow the primary
fuses. If float ing. the transformer can become a
death trap for the unwa ry experimenter. So if
you mil.\l bridge your su rplus transformers. m uke
JIIre the co re is grounded in case of insulat ion
fail ure.
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almost fu ll bri lliance if the transfo rmer is a 400
cycle device. A 60 cycle t ransformer, on the other
hand, will show a noticeable di mmi ng of the
bulb 'IS compared to normal brilliance. Experi­
mentati on with bulbs of various size and a trans­
former o r two of kn own wattage w i ll soo n pro­
vide the experimente r with the feel of di fference
between transformers.

Once th e d.c . ohmmeter has yielded a ll its
secrets, the prim ary wind ing of the transformer
may be safety fused and connected to the po wer
line. The vario us seconda ry voltages are then
measured with an a.c. voltmete r. Caution! The
high vol tage winding o f even a modest receiving
or TV-type t runsforrner is a lethal device and
should be approached with care. Do not touch
the met er leads o r the transformer when power
is applied to it and always remove primary
power before making connections to the trans­
former!

If doubt exists as to which winding is the
primary (as well <IS when a I 15-230 volt center­
tapped primary winding is confused with a
medium voltage, center-ta pped secondary wind­
ing), the primary voltage should be applied
through a fused. variable auto-t ransformer, and
the a.c. voltage ac ross a seco ndary wind ing mon­
ito red with .10 a .c. meter.

..

A Bridge Powe r Supply?

The temptation often exists to employ receiv­
inlHYPC and medi um voltage power transformers
in a bridge-style power supply to obta in h igher
seconda ry voltage. This stunt sho uld be tempered
with caut io n, as man y transformers are made
with the idea in mind that the center tap o f the
secondary winding will operate at ground paten­
tiut, As .1 resu lt of this ass umption. it is possible
for the manufacturer to save a few cents in cost
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This installment covers the Schmitt Trigger circuit. In addition, some of the
genera l requirements of a simple device to be used in connection with actual

RTTY distort ion measurements will be given and discussed.

D
ISCUSSIQN of the Schmitt trigger circuit
in this section will complete the coverage
of the mulr ivibrator family. All members

have a number of things in common, the most
significant of which is regenerative [eedbackc,

Schmitt Trigger

First. there was the astable type multivibrator,
whose regenerative feedback was sufficient to
make it a free-running, or oscillating type. This
type switches from one state to the other in an
oscillating fashion. Next there was the mono­
stable type. wit h one stable sta te and one quasi­
stable state. then the bistable type. with two
sta ble stales.

Under discussion now is the Sclnnitt Trigger
circuit. which is even more important to the
RTfY'er than the flip-fl op bistable type. Ac­
tua lly the Schmitt trigger is also a bistable re­
genera tive device. except that its state depends
upon the input voltage amplitude. In fact. in
some respects, the Schmitt trigger can funct ion
so mewhat as a relay or switch such as covered
in figs . 81. 82 and 83. and in the associated text.

Essentially the Schmitt trigger circuit is a
two-stage pulse-shaping circu it whose output has
a rectangu lar waveform . The versati le Schmitt
trigger c ircuit ha s many other applications.
several of which can be combined in one two­
stage circuit. The ci rcuit is useful in squaring
non-rectangular or sinusoidal waves. detection of
d.c. levels. signal level shifting and wave-form
restora tion. A typical Schmitt tr igger circuit is
shown in fig . 96 . There arc other variat ions of
this circuit. some of which will be covered in
this d iscussion.

The quest ion that naturally arises is. "Wha t
does a Schmitt trigger have that the others
(astable. monos table and Eccles-Jordan ffip- flop )
do not have?" It has already bee n pointed ou t
that it has so me of the characteri stics of a bi­
stab le multivibrator, except that it is amplitude­
sensitive to the input signal. One might then rea­
so n that it is some kind of a monostable mult i­
vibrator. since it reve rts back to its original state
the instant tha t thc input signa l is removed.

In the monostable circuit the two stages arc
capacitive coupled. whereas direct coupling

-6906 Kin~ !'>bu ry Drtve. Da tta s 31, T e cas.

(through resistor R;d is used in the Schmitt
trigger circuit ( fig. 96) . Regenera tion in the
Schmitt trigger circuit is through the common
and unbypassed cathode resistor R:, to ground.
Regenera tion of the monostable circuit (fig. 93)
is th ro ugh plate-to-grid coupling capaci tors C t
and Cz. The Schmitt trigger change!' state th e
instan t a triggering pulse is applied to its input
and so does the monostable.

AI this point they begin to differ. T he Schmitt
trigger state stays changed as long as the trigger­
ing pulse is present ; the mo nostable may be
triggered by an extremely sho rt pu lse and its
sta te stays changed for a period of time as de­
termined by the circuit time constant. The mono­
stable can actually be used as a time delay
circuit. The switching time of a Schmitt trigger
can be considered as being practically instan­
ta neous so far as the usua l RTIY ap plications
go. Its action time is a matter of a frac t ion of
to a few microseconds. depending upon the cir­
cuit. The purpose of the dashed capacitor C I

( fig. 96 ) is to speed up the circuit switching
action. and is not usually needed for RTIY
applica tio ns.

It was noted tha t the Eccles-Jo rda n fl ip-flop
circuit. with a common input (figs. 94 and 95) ,
operates from either a positive or negative pulse.
The circuit of fig . 96 operates from a positive
pulse but can be modified so that it requires a
negative trigger pul se.

T he waveform from an astable. monostable,
or bistable circuit. depending upon the circu it
component values selected. is generally rec tan­
gular. but not necessaril y square. Qui te oflen
o ne top edge may be rounded and the other
have a narrow but sharp "spike".

"
~·E,.- "
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Fig. 96-A typical Schmitt tri gge r circuit. See te xt for
operation. The re a re others depending upon circuit

requirements.
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none of the noise fluctuations reach up to the
peak va lue necessary to trigger V I. In this case
the Schmitt trigger is funct ion ing as a signa l de ­
tector as well as a pulse sha ping device. Ob­
viousfy. the output sig na l ( D ) does not neces­
sa ri ly end up wit h the sa me am plitude as the
in put signal ( A) .

Let us review. in deta il. the cycle of ac tion
that takes place in the circuit of fig. 96. although
its general function may be pretty obvious. T he
main point is that this or any other version of
the Schmitt tr igger circuit should be .so designed
that it does not end up as an ordinary switch
minus the desired regenerative switching action,
At the instant that power is a pplied to the ci rcui t
of fig. 96 there is a tendency fo r both tubes. VI
and V:!, to draw pla te curren t even though no
signa l is present at the input. Th is current tends
to build up a negative bias. E r. fo r both tubes.
A positive bias is a pplied 10 the grid G:! of V :!
from the power supply voltage Ev through the
vo ltage d ivider formed by res istors R io R 3 and
R ,.

This further increases the plate curren t of V :!.
which in turn increases the negative bias (Er)
to VI which biases V I to cu toff. The voltage
drop across resistor R I is sma ll. since it is onl y
due to the small curren t to ground th rough it
and resistors R:I and R I . The positive bias to
V:! is greatest under this. the rest. or static con­
ditions (no signa l to its input) . of the circuit.
The net bias voltage Ec r 10 grid G:! of tube V :!
is considerably positive, where V:! is drawing
maximum current and is de termined from the
expression:

E wr = EIl Il - E,
Li kewise . when the V::! plat e curre nt is at its
highest value. the circuit output vo ltage. E. is
at its lowest vatne (due to the hig h voltage d rop
in resistor R :! ) . When an a.c. signal or a positive
d.c. signal appl ied to the input of the circuit of
fig. 96 equal s or exceeds the predetermined
triggering level of the circuit . as previously
noted. the circuit will trigger. The posit ive signal
to the grid of VI counteracts the static negat ive
bias fro m the ca thode res is tor R ,:,. and V I star ts
to draw plat e current. The insta nt tha t V I sta rts
to draw pla te curren t the voltage drop across
R I begins to increase ra pidly. which in turn de­
creases the voltage En and the positive bias
voltage to V:! . Voltage E , stays about the same.
since the plate current of I' :! is decreasing at the
same time that the plate current of V I is ill ­
e r elfSI1l [: •

A condition will soon he reached where the
positive vo ltage, EIlJ:. no longer exceed s the
nega tive voltage. Er. In fact . it will be less. so
the net bias vo ltage. E.r. to v :.! will be negative ,
as agai n determined from the expression:

E. r = En - E,
Under these conditions lube V:.! is cutoff and
held in a cutoff state so lo ng as the triggering
sig na l is present to kee p VI in a conducting
state. Under the condition of V:! plat e c urre nt
cutoff there is no voltage drop in resistor R :,! so
the ou tpu t vo ltage, E. is essen tially equa l to the
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f ig . 97- (A ) Teletype chara cte r R; (8) noi~; (C) co m­
b ina t io n of signal (A) ond noise (6 ) which is fed into
Schmitt t rig ge r; (D) o utput of Sch mitt Iri9 ge , . This demo
onstra tes the use of a Schm itt tr ig ger a s a ,igno l detec-

to r a s ex plai ned in the te xt.

The o utput from a Schmitt tr igger is rcctan­
gular a nd essentia lly square under a lmost a ll
conditions. In fac t, one of the im portant features
of a Schmitt trigger is its pulse shaping and
wave squaring charac teristics. Rega rdless of the
shape of a wave going in. it invariably comes
out square. T his is graphically illustrated in
fig . 97. T he noise. as represented in (B) is added
to the teletype character " R" signal (A) which
resu lts in the disto rted R signa l shown in (C) .

Le t's review in det ai l exactly what took place
in the Schmitt trigger ci rc uit as graphically il­
lustrated in fig. 97 . Since a Sc hmitt trigger circuit
is sensitive to the amplitude of the input signal.
it is usually so designed that it will not trigger
un til a certain pre-determined input level is
reached or exceeded. In this instance. the am­
plitude of teletype character R in (A ) of fig. 97
indicates the prede termined amplitude necessa ry
to trigger the circuit. T he practical way to va ry
the pre-determined input leve l is to make the
ca thode res isto r Rr) ( fig . 96) variable. The noise.
( RJ. is also present at the input . along with the
tele type signa l (A) . These two signa ls combine
10 give a resulting input signal (C). Any input
signa l above the pre-determined triggering level
( A) saturates the input stage tube. VI. so that
the tops of the waveform (C) have no effect
on the outpu t wavefo rm ( D) . Neither does the
nolse, graphica lly shown between successive sig­
nal pulses (e) . affect the out pu t wave, since
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Fig . 98-A Schmitt trigge r ci rcuit. Note th e similarity
of this 10 th e Schmitt tri gge r circuit shown in fig. 9.5.

it would be an extra bonus if the simple scope
measurements could be readily verified by other
and more so phisticated means, if such mean s
were available.

First Considerations

First, one must fi nd some satisfacto ry way of
keyi ng the pola r relay that is under test. Perhaps
the first thing that comes to ones mind is a
square wave audio frequency oscilla tor or gen­
era tor ca pable of putting out 23 cycles per
seco nd . Th is is a good thought except for the
fac t that such aud io frequency generators do n't
usually have enough output to drive the signa l
wind ing of a polar relay directly with the other
winding properly biased. It may be possible to
drive the relay directly by connecting the two
windi ngs series-a iding which is not in accordance
with the conditions under wh ich the RTfY'er
usua lly uses the relay. O therwise. the output
fro m the square wave aud io genera tor mu st be
su itab ly a mplified before it ca n drive a pol a r
relay.

It is possible to bui ld a sq ua re wave generator
or "dot generator". as some arc called , if o ne
does not have access 10 a commercia lly built
unit. The design and construct ion of such de­
vices are to be found in amateur literature. O ne
mu st have some mea ns of changing the length
o f the individual plus hal ves of the signal waves.
which a t the same time cha nges the space pulses
conversely. The Heathkit Model IG-82 has such
a control on the chassis designated as the signal
SYMMETRY CO NT RO L. It is accessible only by
remo ving the set from the cabinet. This control
makes it possible to make the positive ha lf-cycle
and negative hal f-cycle. of the sq uare wave,
eq ua l in length. It is al so possible to lengthen
the positive hal f-cycles. wh ich natu rally shortens
the negative hal f-cycles. This gives bias to the
positive half-cycle. The nega tive half-cycle can
likewise be len gthened. giv ing it bias.

After giving th is problem so me thought , it
was decided to bu ild a pola r re lay driver, or
keyer, that d uplicated as much as possi ble the
actua l conditions under which the polar relay
opera tes when in actua l lise. For th at reaso n.
a part of the ou tpu t keying portion o f the
au thor's Term inal Uni t was du plicated in build­
ing up a pola r relay keyer tes t set. T his tes t set
is not similar to the ones covered sometime bad..

The actua l design and construction of the
test set will be covered next month.

[To be COll l i ll lU' t f]
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plate supply voltage I:."b. If any cur rent is drawn
by a load placed a t the output, th is, naturall y
would al ter the output voltage E.

From the above it is noted that the Schmi tt
trigger OUlput voltage is low in the sta tic (off
position) and high in the triggered. or "on posi­
tion". The low and h igh value of the output volt ­
age na turally is determined from the power sup­
ply vol tage used and circuit component values.
T ypical low values range from 30 to 60 volts
for a sup ply vol tage of around 300 volts.

F igure 98 shows another configuration o f the
Schmitt trigger circuit. The outpu t voltage of
Ihis circui t is jusl the reverse to that of fig. 96 .
The output voltage is hiNh in the sta tic (otT posi­
tion) and low in the triggered or on posit ion.
'1he output voltage I.:: wo uld be zero with V::! at
cutoff (on-posi tion) were it not for the voltage
Er across R~ due 10 the cathode current of V I.
The operation of thi s circuit is basically the
same as th at of fig. 96. wh ich was explained in
deta il. T he value of R 1 in fig . 96 is usually in
the order o f Ih megohm. while R 1 is In the order
of 3 to 5 megohms in fig. 98.

Back To Distortion

The various types of RTTY distortion were
thoroughly discussed. T his should have given
one a good insight in to what to look for in the
way of distortion. as well as some of the places
and condi tions under which it exists. T est sets
used for adjusti ng and testing of the 255-A polar
relay were also covered .

Need For A Bias Measuring Set

Not being able to actually measure the bias
distortion in a polar relay before and afte r its
adjustme nt can lead to so me dou bt as to the
effect iveness of the adjustments in every instance.
We know from practice th ai proper adjustments
o f pola r re lays can be accomplished with the
test sets (if yo u have o ne ) or even without a
test set. for that matter. Yet there is nothing
better than being able to check the resu lts of
adjusti ng your pola r relay by actually measur­
ing the bias dis tortion before and after.

With the above thoughts in mind. the author
set out to develop some means of a t least de ter­
mining if bias d istort ion existed in polar relays
o ther th an by determining its presence by poor
copy from the telet ype machine. Obviously, this
latter can lead to the question as to whether the
polar rel ay. the tel etype machine. or so mething
else is responsible.

It was considered that any device or instrument
developed should be simple, so mething th at
didn 't take a genius a yea r to build and adjust,
and above all. not too expensive or too so phis­
t icated. After a ll. the ave rage RITY'er is not
conce rned as to whether the bias d istortion fro m
his pola r relay is 8% o r 8.56% . He wants to
know. fo r instance. if it is 3% , 10%. 20 % or
maybe nothing. This kind of informat ion (gen­
era l values) can be de termi ned from the use of
a good scope and the inst rument that will be
discussed shortly. It wa s also considered that
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Grinding Process

The grinding itself is done on a piece of broken
plate wind ow glass. T he glass must be com­
pletely flat and smooth. The flatness and the
thickness of the crystal must be maintained.
and an uneven surface on the window glass will

[Continued on page 92]

quency, and a fa r la rger group have been afraid
to try etching because th e only acid that will
etch a crysta l is hyd rofl uoric ac id whic h not
o nly eats glass. bu t people as well.

Fortunat ely. there are simpler ways of chang­
ing the freq uency of a crystal. The easiest way
is by grindi ng. Remember that gr ind ing or etch­
ing moves the frequency higher and tha t the
process is irreve rsible wi thout reso rt to pencil
marks and India ink which a re only mode ra te ly
successful.

The first ru le of gr ind ing is cleanliness. The
crys ta l must be clean to ope ra te. and it is par­
t icularly sensitive to the oi l from your fingers.
A crysta l shou ld be held on a clean dish towel
and picked up only by the edges. T he holder
should be clean. Often the surplus crys tal you
have in your ju nk box will work if you just
clean it with soap and water. dry it carefu lly and
put it back in its holder. C leaning and polishing
any corrosion from the metal plates of the
holder will also often help to get an inactive
crystal operat ing.

The seco nd rule o f crystal grinding is to keep
the crystal active as it is moved up in frequency.
On the first crystal that I ground. I discovered
that as it went up frequency it also became less
and less active. Fortunately. there is a simple
remedy that will keep a crystal act ive as it is
ground and th i.. i.. grind ing the edge a t an angle.

Surplus crystals are sti/l available in large quantities and are very reasonably
priced. Unfortunately, they are not always at the desired frequency and the
Novice passes them by. Explained below are methods that can be used to

lower or raise crystal frequencies.

Grind ing Your O w n

Many hams have etched crystals up 10 fre-

BY LYALL SHERRE D,* K9VHA

· " 19 W . Lincoln IUvd.• Freeport , Illinois.
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M
AN Y hams have acquired a number of
surplus crystals or have them from their
Novice days. Many Novices use surplus

crysta ls in their rigs. There is an uneven usage
o f the forty meter Novice band because of these
crysta ls. and every ham fi nds a time when his
ava ilab le crysta ls do not fi t his immedia te need.
O fte n the ham finds that the surplus bargain
crysta l is worthless beca use it is not the exact
fre quency he wants. or it simply will no t oscilla te .

Sh ift ing Frequency

T here are a num ber of tricks used by hams
to change the freq uency of a crystal e ither up
or down. A tw isted wire (gimmick) capaci tor
across the crystal will lower the freq uency of
oscilla tion. bu t will stop the oscillation if pulled
very fa r. A standard trick is to remove the crystal
from its holde r (if it is the common Fr-243
type) and to put a small pencil mark on the
surface. T his sometimes works. but often aga in
the crystal stops working. Crystals cannot stand
dirt. and pencil lead is graphite and clay. A better
coating is India ink. This will pull the frequency
down quite a bit further.

There are also v.x.o. circu its which will pull
a crystal down in frequency considerably. How­
ever, such circuits are not generall y feasible
for a crystal controlled converter. and never for
a No vice transmitter, Each o f the above methods
is for pulling the frequency of a crystal do wn
and assumes that the crystal is above the desired
frequency. T he only way up the band is to
grind or etch.



S tell by stell instructions for

PUTTING THE APX·6
ON 1215 Me

PART 1

BY BOB BROWN,* K2ZSQ AN D ALLE N KATZ,* K2UYH

The article which follows is a ste p-by-step conversion to the J2 J5- J300 mc
amateur band of the readily-available and inexpensive RT82 / APX-6 surplus
microwave transponder. The completed unit is an independent portable trans­
ceiver, with built-in modulator, power supply and speaker, capable of com­
munications from a 5 to 75 mile range. The a rticle is presented in two parts.

I

E
VER thought about going 12961 (This unit

operates at 1220 in the 121 5 to 1300 me
ba nd.) It can be done quite easily with

the APX-6. a little-known item that is readi ly
available through surplus ou tlets at a paltry $25
or less. With this unit. a few spare parts. a home­
brew corner reflecto r or parabol ic dish and a
crys ta l microphone. you are in business. Contacts
have been made with A PX-6's over dis ta nces in
excess of 175 miles from portable locat ions.
while conventio na l useage at home can yield
anywhere from 10 to 35 mile coverage.

Since the original appearance of this conver­
sion in The V IIF Amatt'ur,! the authors have
litera lly had hundreds of req uest s for repri nts,
which, unfortunately, we have been unable to
furn ish. In addition to republ ishing that rnodi­
fication with a few minor corrections, we are
incorporating here severa l useful hints extracted
from past VHF columns. What follows, then , is
a compilation of APX·6 material to make your
conversion even more complete and effective.

. Conl ribu ting eu ttor... " II F H ltUMN .

1 Katz, A .• "Crusade to r 12%," Y IIF A mau ur. J une
)%2, p . 22. Q u t o r pri nt .
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Fig . 1- Porliol b lack diagram of the RT82 / APX-6
tra nsponde r showing the etees to be mod ifi ed for

1220 me: operation .

Where to Start First

When you do get your APX·6. at first glance it
will appear almost prohib itively complicated ,
Bear in mind, though. that the greater majority
of its insides belong to the pu lse modulator /
power supply (the large, ver tical ly-mounted
chass is) wh ich is not used in the conversion.
Actually, the sect ions necessary to convert a re
all mounted on the front panel.

A block d iagram showing the transmitter
cavity, the local oscilla tor (2C46), and the i.I.
amplifier can he seen in fi g. l.

In addition to the actua l section mod ificat ions,
you'll wa nt to construct your own a.m. modu­
la ter / power supply sect ion to mount inside the
APX·6. This configurat ion is straight-forward
and shou ld present no problems. But more on
th is later,

Step l-Initial Parts Removal

As mentioned earl ier. yo u won't need the pu lse
modulator /power supply. so it must come out.
To accompl ish this feat, remove : 1) the back
cover, 2 ) all the screws along the sides. 3) the
blower, ..q the control and power sockets. After
this, cut all wires runn ing from the modulator /
power supply to the front panel except those
going to the main terminal strip and the thick
red wire ru nning 10 the tran smitter cavity. These
lead s should be unscrewed . since you'll want to
lise the ir lugs lat er on.

Slep 2-Building the A.M, ModulatorjP,S.

The modulato r/ power supply section to be
constructed is mounted on a standard 10 X 12 X
3" aluminum chassis. Placement of chassis holes
is shown in fi g. 2. Ho les for the power trans­
former and tube sockets mu st be drilled with

October, 1965 • CQ • S3
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Fig . 2- Layout of the chassis containing the modu lator
a nd po wer supply sec tio n. This layout should be fol­
lowed closely so that the cha ssis will fit in behind the

front pone I of the APX-6 when completed.

Rear view a f the APX-6 shaws the bottom la yo ut of the
modulator / power supp ly chon is. The spec ke e may be

seen in the lower left corner.

Fig. 3- Circuit of the mod ula torI power supply for the
APX,o. The mike joel a nd ga in control ore mounted

on the fron t panel.
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Next. remove the green choke with an o range
dot ( L:I,:1l and capaci tor C:I'~. leaving enough
lead at the chass is bottom to be re-used as a
grou nd. Also remove capacitor C~"'II and replace
it wi th a 1000 mmf of any type.

In place of cho ke L:I .3. put a 47K resistor, and

...

Ll-Choke, 6 h, 200 mo.
Tl-Power t rClns., 600 v.c .t ., 200 mo, 6.3 v. 40., S v., 2a.
T, -Mod ulotion tra nsformer, 8K to SK, Stancor Chicago

IN-16 or eq ulv,
T, -Output tronsformer, 8K to 4 ohms.

special care. since poor positioning will prevent
mounting the chassis in the case when the front
panel is closed.

The schematic diagram of this sectio n is shown
in fi g. 3. It has been designed to use as ma ny
parts from the o rigina l pulse modulator as pos­
sible. In the diagram the tie points and color­
ceded wire from the APX-6 were used gener­
ously 10 simplify cabling. Those cables running
to the front panel. by the way. shou ld be at least
a foot long to avoid problems.

Step 3-More Parts Must Come Out

After the modulator/power supply has been
finished. the next step is to prepare the cavities
and i.f. strip for co nversion. First. detach the
cavi ties from the front panel by disconnecting the
coax cable between it and the i. f. strip (the other
ca bles should have al ready been removed from
the main terminal strip) . Using an allen wrench
(usua lly provided with the APX·6 ). remove
the th ree knobs and the fi ve screws around the
counter windows.

Next. remove parts not needed in the conver­
sion. such as the BNe connector. fuse sockets.
etc. . from the fron t panel. Finally. by loosening
the nine screws holding it in place. remove the
i.f. strip itself.

Step 4-Converting the I.F. Strip

You will find a diagram and part numbers
printed in the case. directly under the i.f. strip.
Now turn over the i .f. section and reverse its
direction so tha t it coincides with the diagram.
Rem ove the metal shield in the middle of the
i.f. strip by movi ng a soldering gun along the
sides and lifting wit h a pair of long-nosed pliers.

Clip out the 3.3 K resistor ( R:I.:d and the
4.7K resistor (R a,, ). since nothing will be
soldered in their place. Capaci tor C:l.4 is elec­
trica lly out of the circ uit after the above modifi ­
cal ion and C';IO be left in place.

S4 • CQ • October, 1965
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Fig . 4- (A) Unmod ified portion of th e iJ. strip in the
APX-6. (B)-Mo d ifi e d portio n of circuit (Al.

in place of capac itor C:I.3. a 100 mmf job. Lastl y,
from the tie-point of ca pacitor C :I!'lO and the
47K resistor, connect a 270K resistor and an­
other 100 mmf capacito r in parall el to ground.
F igure 4 shows a schematic rep resentation of
this part of the i.f. conversion.

Unso lde r th e lead fro m th e top of the vertical
coil (L:I!'\I) in parallel with the 10 mmf capacitor
(Casl) f rom pin #2 of Vall!'! . This lead will be
solde red to ground at the center of the tu be
socket lat er.

Subst itu te a 470K resistor for the 8.2K resistor
coming f ro m pin I of V:IO~ . From pin 2 of V:lU~

connect a 6.8K resistor and a 10 mf ca pacitor
(a small elec trolyt ic will fi t under the chassis)
to grou nd. Disconnect the mica (C:lHU) fro m pin
1 of V:lEm and the 33 K resistor ( R :I!IIl) from pin I
of V:lUH the last 6AK5. T ake the 33 K resistor
completely ou t of th e circuit by unsol der ing its
other end from the terminal to which the blue /

,
"~

v~

'000 6 A K5
V~. ,

, 6 AK5 , ,

' .. R "o
R I8 l

, T'·· 331(·
18K

8.2K 8cuf -1nLOW
~ ~ ,

c•• c. ,1'0
(AI

~ •

I•

View nf the rea r of the f ront panel of th e modified
APX-6. In the rear (ca bine t interior) the modulator /
powe r supply chassis can be see n with the power supp ly
on the bottom. On the top of the front panel we ha ve
the iJ. strip fed fr om the mixe r located just above th e
three cavi ties . Th e tr ansmitter cavity (left) has the
Ieed bcck leo p on the left a nd the B+ connector to
the right of it. Th e TR cavity is in the center and the

L.O. cavity is on the right.

ye llow wire is attached. To this te rm inal post
attach the free end of the mica (Casu} . This
makes the blue /yellow wire the au dio feed. It
was found th at the audio amplifier was not af­
fected by not having th is lead sh ie lded while in
the cable from the i.f. stage to the main terminal
strip.

Nex t. cut the lead from pin 4 of V:wn. This
stops V:W \ 1 from drawing current. since th e tube
performs no fun ction in the conve rted i.f. sect ion.

Cut the lead from the 18K resistor ( R3'H) and
pin 6 of V:IUS• This will take Ra", .. and C :18-l
elect rica lly out of the circuit.

Now so lder pin 5 and 6 of V;IO~ toge the r and
ground the lead from the top of the vertical coil
( L:ISI) as men tio ned earl ie r. and your i.f. con­
ve rs ion is complete . The schematic representa­
tion of this part of the i .I. convers ion is shown
in fig. 5 .

Part II of the conversion. next month. will
cover the conversion of the cavi ties. testing and
tuncup procedures.

IT o be con/inl/ed]

Used w /a ll tubes : $17.00. No shi p ping da ta a va ilab le.
HC Electronics, 2333 South Michigan A ve., Ch icago ,
Ill ino is fl0616. Pho ne : (3 12) CA 5-2235.

New : 25.00. r.o .b . NYC . T echnica l Systems Corp.• 42
W est 15th St reet . New Yo rk, N ew Yo rk 10036. Phone:
( 2 12 ) ell 2· 1949.

Where You Can Obtain APX-6's

Used less tubes : $7.95 , f.o .b. Chicago . Arro w Sales.
C hicago , Inc., 2534 Sout h Mich igan A ve. , Chicago.
Illinoi s flO61 6. P ho ne : ( 312) CA 5-4750.

V~.

fl
/B/

,
1~

6 AK5
V ' 0 8 ---A6 AK5 •, •• --:t---

. 470 K
,

8c u [ ' H LUl w,

t lO 6.81(
101' 1t ,

R ) U

l' '"'= ~- -

Fig . S- (A) Unmodified portion of the i.f. strip In the
APX-6. (B) Modified portion of (A) conve rted to an

audio ampl ifier stage .

Used less ru bes : $10.00. No sh ipping d at a ava ilable. B e
E lectronics. 2333 So uth Michigan A ve.• Chica go, Illino is
60616. P ho ne : ( 312 ) CA 5-2235.
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BY RONAL D L. IVES*

This luxury conversion of the BC-453 permits the receiver to be utilized as a
second U. system to accomplish double conversion. As 0 bonus it also pro­
vides improved performonce in the 190-550 kc range for reliable reception
of oir, weather ond marine traffic. Also included is an odditionol georing

system thot provides a tuning ratio of two hundred and thirty to one.

T
HE beautifully-built and highly dependable
lo ng-wa ve aircraft receivers designated R­
231A RC-S and BC-4S3. have long been

popula r as receiver adjuncts. Hy virtue of their H5
kc i.f. a nd their ability to tune the mo re common
receiver i.f.s.• these receivers. by a quick conver­
sian. become a n ultra -sh arp second i.f. system .

Attempts to use the R·231ARC-S a nd BC·4S3
receivers fo r air weather a nd marine warning
reception is usu all y somewha t less than satisfac­
tory because of ra pid tun ing rate. "blasting
through" o f po werful b.c. stations . no tun ing in­
d icator, unsat isfactory bJ.o.• and power supply
probl ems. pa rt icula rl y poor filtering. The block
diag ra m of the conversion is shown in fig. I.

Preliminary Steps

Before doing a ny work on the receiver. make
sure that it is o perable in its original form. To
do this. connec t 24 volts betwee n the fil ament
line a nd chassis a nd 125 to 250 volts. d.c . he­
tween the h .v. termina l and c hass is . Ground the
GAl S control a nd c.w. oscillator shut-o ff lines.
Connect a headset between the TE L terminal and
chassis, a nd attach a nte nna a nd ground. T ermi­
nal connect ions are shown in fig . 2. wh ich is the

-2075 Harvard Street, Pa lo AIIO. California.

r ..... ..-
\II - "'"I I

,~. ARC-~ ~. -"".. RF- eor..-l ~
,~..,. 80 ANl

!

,~.

original BC-453 diagram. Connections to the
R·23 / ARC-5 are identical. but there are minor
internal differences.

Check the receiver performance. condition.
and alignment thoroughly. a nd correct any de­
ficiences before making changes. Do not worry
about a n inoperative b.f.o.• as th is circuit will be
alte red .

Stages in the receiver conversion a re :-
l. Remove compone nts not needed; rewi re

fi lament circuit. a nd change tubes.
2. Rewire a.v.c.• a. n.l .• b .I.o.• a nd 1st audio

circuits.
3. Mechanical changes.
4. Insta ll and wire power supply. band pass

stage. and second audio stage.
5. Test. alignment. a nd final touches.

Component Removal

To begin convers ion. remove the front adapter
p lug-in , ex posing plug 1}. Re move the bottom

Fig. I-alack diogrom of the complete R23 / ARC·S
conve rsion.

Ponel view of the completed ARC·S receiver conversion.
All controls a re symme trical a nd labeled .
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Fig. 2-Circuit diagram of :he BC.453 receiver.
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Side view of the co nverted ARC·S ~hows pa ne l and
sub-po net location . Built olong the ledge of the chassis
is the bJ.o. circuit a nd the rectifiers a re mounted

fo rwa rd of the power tronsforme r.

freed when the gain control line was grounded
, and from C::l)C to C lf,". which was freed when

the b.F.o. was removed. Remove Ceo-
Remove all fi lament wiring. including ground

connections to some fi lament pins. Reconnect
any o the r grounds that have been "carried
through" fil ament grounds. Remove the ground
from the unused diode ( pin 5 ) of V, .

Now. the "back porch" of the chassis. wh ich
held the dynam otor, has been freed of com­
ponents. and should be rem oved. Cut th is oil
cleanly. about 1,4, " behind the "doghouse" which
holds the r.r. and i .f. components. Chamfer the
lower corners. and smooth all edges.

The new tube lineup is shown in fi g. 3. \Vhen
the fil ament circuit is rewired . bring the leads
out from the rear of the chassis for later con­
nect ion to other tubes and the power supply.

A.V.C. and I.F.

Next construc tion step is installat ion of the
a .v.c. circuit . and revision of the seco nd i.f .
circuit if necessary, Regard less of the circui t
already in the receiver. the fi nal circui t should
be as in fi g. ~. which was added to man y later
BC-453s. probably at repair depots. and func­
lions excellently.

When the a.v.c. circui ts are co mpleted. co nnect
a 0.02 mf disk ceramic capacitor from the plate
end of R I:I to ground : reinstall C:~:! (5 mf.}
below the socket for VG; connect it from B+ of
L ... to ground.

OI'H?SR7 ce-rase

~..

.. -6 SK 7 ..... -60<.8 1<M.. · 6 $1( 7 _---fiSOC: 7 .... SA' Ne.. -£A07

, , , , , , , , , • , •

•, ,
"

Fig . 3 -The second i.f. in the R23 / ARC-S (most mod els)
is a 125F7. The second U. in the BC-4S3 (a ll medeb)

is a 12SK7.

" v.

plate and the triple co il shield assembly. Save all
screws. Trace the ga in control line ( pin I of J1 )

back to C5. remove the capaci tor. then trace the
line back to CliO. Disconnect the line from this
capacitor and ground the line.

Trace all o ther leads from J I back to the first
co nnection point. and clip off the leads. Remove
and discard the aluminum can conta ining Jl'

Remove the antenna terminal from the panel.
as well as the antenna capac itor Ct . the neon tube
( V I) and the antenna Irimmer C:!, Fasten an 8"
extension to the lead which went to the junction
of Ct. C:!. and V I. and pass it through a grom­
meted chassis hole between the mount ing. lugs for
VI . T his is the r.f. input.

Now, start ing at the rear of the chassis. remove
the output transformer 1'1 and every thing co n­
nected to it, includ ing the plate lead of V1'! ' Trace
the gain control line (pin 3 of 1:1) back to R I fl .

and remove this resistor. as well as any "free"
wire . Starl ing at pin 4 of 1:1. remove the b.f.o .
ci rcuits completely, including the h.f.o. coil as­
sembly R H . R H;. R 1• and C::Il , Disconnect Cl;," ,
but do not rem ove the capacitor. Remove the
lead from pin 5 of 1:10 trace it to the junction of
the two power resistors. and then 10 the receiver
screen line . Attach an extension 10 th is. which is
the screen line of the fin ished conversion. Re­
move R ,!,,! and R:!:l. C:I:! a nd the plate circuit
choke L 15 '

T race the lead from pin 6 of 1:1 back to the
fi lam ent choke. LII. and remove the choke and
all leads co nnected to it. Remove the lead fro m
pin 8 of 1:1. T his is the B+ lead of the fin ished
conversion.

Remove aJl leads from h. the power input plug
at top rear center of the chassis. and remove Cto­
clipping the leads back 10 the firsl tie point.
T ransfer the lead from C:''l U to C Ion. which was

v,
6 SR7

v.
65 1<7

.J: * ~ £),-;'fc_,}----.. " ~~ t.FT,

~'~'Hf-!t ~"" t ,,, t "j- ~
..;

'. '. ,~ Cn ~ "' l "

'~ 11 '..
II" r e,,,,,, k U *P?.~

•
- ,. ~

' ,u ,. -AVC Lille ~

,
Fig . 4-Seca nd i .f . and
e .v.e, circu it of the revised
ARC·S receiver. Th e num·
bered componen ts are
o rigina l ports and th ose
with mar ked values a re

added .

Sc..... Bt"
L"" Lin,
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Bottom view 'O f the converted AR C·S. Mounted a long
the right ed ge is the 2 mf in p ut filter ca pacitor an d
the screen d ivider resi,ton. The modified filter choke
i$ in the lower comer . Th e below chou is co mponenh
for th e bondpau section o re on the le ft. Na te the
angle irons use d to seeure the pane l to the side •

b racket s for increc sed rigidity.

fasten it in place with screws th ro ugh the side
angles alreadv affixed . Near the bottom. directly
below the di~1 shaft. mount another I¥S " panel
suppor t stud. bolt ing it th rough both the sub­
pa ne l and the fro nt chassis skirt.

Just above th is. and about 1" below the top
of the chassis. mount a 3 10 :!5 m m f. a ntenna
trimmer. Connect stator to the r.f. input line
already installed. and be sure tha t the roto r is
grounded . ow th e coil bank . pre vio usly re­
moved. may be re installed. T he front com part­
men t. conta ini ng the trimmer and coils . can now
be covered with a plat e cu t from the or igina l
bottom plate .

Mechan ical connectio n to the rece iver d rive
shaft consists o f a spl ined fitt ing mounted on a
v.. " sha ft . T o prevent vlop in the joint. clean a nd
thoroughl y tin the interior of the splined sock~ t .

then shove it over the splined drive shaft while
it is st ill hot. Whe n th is cools a nd cont ract s, the
fit will be very firm . de vo id of bo th side a nd end
sha ke. Starting wit h this sha ft. construct a gea r
train a nd dri ve to suit your needs. The one used
is made fro m a set o f Ha ll icra fte rs split gea rs .
a nd has an ove ra ll rat io of 230 to I. includ ing
the integra l ca pacitor worm dri ve. T ake con­
siderable pa ins with th is d ri ve mecha nism. so th at
it will o pera te smooth ly a nd dependably.

Install the power a nd signa l connectors in the
rear chassis skir t. mak ing sure that there wi ll be
no intercom pone nt interference. Mo unt the
power tran...former ( Stancor PC-8404 ) at the,.

\Vir inf of the ft etechlr. b.I.c.• u. n. L and ht
a .f. circuits is done in two steps. part now. and
pari when the mechanical changes are com­
pleteei . T he circuit . shown in fig. 5. has been
tested extensively in rece iver conversions for
weather signa l reception ". Ma ke only the
connections in the "wire now" pa rt of fig. 5.
lea ving iden ti fied leads for later connections.

Mechanical Chang es

Mechanical c hanges. to provide a larger
chassis. mount the drive mecha nism. and support
additiona l components. arc next. Ma ke a sub­
panel . about 6" X 6 1h: " X 1/", ", and drill it to
clear the d ial and dr ive shafts of the receiver.
T his is best la id out by removing the di al (un­
sc rew the ho ld ing nut) and the fron t screws. a nd
making a cardboard templa te. The subpanel
shou ld be flush wi th the top and left o f the re ­
ceiver. as seen from the front. and should extend
to the right and down ward.

Mo unt a iJA " st ud d irect ly a bove the dia l
sha ft hole. using a fl athead sc rew countersunk
fr om the rear. ;'IS a panel support. After the panel
is pa int ed to su it. retap th e rece iver front ho les
4-40 ( this includes tuning capacitor fra me holes )
and mo unt the sub pa nel with bi ndi ng head
sc rews .

Now. alo ng each side of th e re ceiver . mo unt
lengths of Ih: " X Ih:" X 1/16 " a ngle . using th e
screws that hold the top of the "dogho use" in
place. It may be desirab le to retap the chassis
holes to 4-40. If so. ho ld the threaded inserts
fi rml y with pl iers wh ile rctapping, so tha t the y
will no t tea r out of the th in ho using metal.

Fab rica te a chassis 3" deep. II " long. a nd
7 1/2" wide. In the top front of th is. make a cu tou t
in to wh ich the receiver will fi t snugly. a nd

I h e... R. L.. " A ud io Sy"lems for Rad io Ra nge Stati on
weat her Rece ive rs ." 8 11 11. Arner. .Hr'r(Jro lo gical Soeir',. .
V o l. 4 ~. x o , 6. J une. 10,160. p. _l 13-317.
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Fig . S-Circuit 'Of the d e­
tector, b .t.e., e .n .L and
fint a udio circuih to be
ad ded '0 the ARC -S . The
circuit to the left of the
dotted line is alrea d y
wired Q!l shewn in fig . ....
Ind uctor I I is a Miller
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Fig. 6-Power supply and
audio power a mp lifi e r circuit
are built on the outboard
skirts of the new chcssis, The
silicon diodes ore Sarkes
Tarzion M-SOO's . The power
tronsformer is 0 Stoneor
PC-840.4 and the output trcns­

fo rmer Sto neor A·3877. (hoke
(h I is a Stancor ( .1001 ond

(h l is 0 ( ·1003.
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right rear corner of the chassis, passing the leads
through grammeted holes.

Wire the a.c. circuit completely. in accord with
fig. 6. Make sure the switch leads are long
enough for convenient mounting on the panel.

Bandpass Amplifie r

The band pass stage circuit is shown in fig . 7.
T h is consists of a low-pass input, with attenua­
tion above 570 kc; a coupling tube (V~-6BA6);

and a band-pass fi lter having lower cutoff at I~O

kc and upper cutoff at 580 kc. Throughout the
pass band ( 190-550 kc ), gain approximates 3 db.
At 150 kc, attentuation is about 20 db and at
900 kc it exceeds 30 db. This stage eliminates
blast ing through of h igh -powered transmitters
and reduces cross-modulatio n due to first-grid
overload.

To wire the ba nd-pass stage, mount the above­
chassis bandpass components on an insulated
bracke t under V HI. and connect the auxiliary
input jack between the bandpass output capacitor
and the rJ. input lead.

Mount the low-pass components on an in­
sula ting strip. with long leads. and enclose th is
in a sh ield can about 11.4" square. Center the in­
ductance, so that its Q will not be lowered by
proximity to the shield. Mount th is can at the
left side of the "doghouse". behind V:!, passing

Left side view of the ARC·S shows the details of the
band·pass amplifier and tuning indicator. The low-pan
filter is in the can behind V l and the components, be .
hind the sub -pa nel, are the above chossis ports re-

ferred to in fig. 7.

the leads through the chassis, using either a
grommeted hole or feedthroughs, Complete all
remaining wiring as per photos and diagrams.

Check

To make the electrical check, be sure that all
tubes, capacitors. rectifiers and the fu se are in
their socke ts; connect speaker, antenna. anc
power. and turn the receiver on. Check tuning,
opera tion of the tuning eye, b.f.o. and noi se
limite r (an a.c.-d.c. electric drill is a good impulse
no ise generator) . When electrical operation is
satisfactory. only final mechanica l assembly and
alignment remain to be done.

Insta ll flexible couplings ( ~1ill en 390 16) on
the trimmer and b.f.o. capacitor shafts. Make a
coupling to hold a lA" shaft to the origina l dial
fitting. Concentricity of the inte rna l thread (112"­
2M) with the shaft hole is im portant here. Attach
this firml y to the dial shaft. using a small
setsc rew.

Mount the panel on the front of the receiver,
using the two studs on the subpanel as supports.
Fit a chassis bracket to each side of the receiver.
This supports the ends of the panel. prevents
flexing in use and shields the components
mounted on the chassis side ledges. At each side

Front scb-peeel contcins shoft bushings, geor drive
a ssembly end panel mounting bushing5.
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Top vie w of the conve rte d ARC·S
receiver showing com po nent 10·
colions. The a nte nna b ind ing
po st is in the co rne r of the rear

fl a nge.

of the bottom of the panel. attach the chassis
brackets with a ngles to further prevent pla y a nd
fl exing.

Now, carefully locate. on the front panel. the
positions of the control and dial shafts. Drill
holes for the extensions. and install panel bush­
ings (Johnson 11 5-255), Install the drive. b.f.o..
and trimmer shafts. making sure that operation
is smooth. without either bind or shake. Affix
the luning di a l to a ~ .. shaft . and engage th is
with th e ada pte r a lready mounted. Mount th e
AUX I LIARY I ~ PUT jac k. cover ing it wit h a standa rd
jack cover; and mount the POWER B.F .D., a nd
NO ISE LIMITER switches.

Installation of control knobs completes the
conversion. For operating convenience and com­
ponent identification. labels are desi rable. T hose
illustrated a re Metalphoto labels. made by the
Kohler techniquesv.

Alignment

Electrical alignment is simple and straightfor­
ward. Connect power. antenna. and speaker. and
warm the receiver up fo r a few minutes. T une in
stat ion of known frequency. set the tun ing dial
to thi s frequency. and clamp it there. Th is puts
the dial in phase with the tun ing circuits. Set the
index of the trim mer knob so that it is vertica l
at mid-range, Next. while receiving a stable car­
rier. adjust the tuning slug and Iarge shunt
capacitor of the b.f.o. so that it zero beats whe n
the trimmer is in the center of its range. Set the
trim mer knob so that zero beat occurs when the
index is vertical.

Now. after using the receiver for severa l hours.

~Koh ler , G eorge M. " Prototy pe: Labels". £lut'Q"j" .f , Vo l.
33. No. t.lan. l , 1960. p. tOO_

Fig. 7 - Ci,cuit o f t he
bond-pan inpul slo ge fo r
the ARC·S . Its funct io n is
to reduce interfere nce
from strong broadcast
band sign als a nd p re ve nt

cron modulation .

so that you are fam iliar with its po tential ities.
ad just the pull rods. under the i.I. transformer
co vers. for maximum intelligibility of a good
phone signal. This posit ion is usually found when
the pull rods are abou t ¥J of the way out. When
inte lligibility is maximu m. re place the covers and
the top of the "doghouse" tube compartment.

"
Uses

Perfo rmance is excellent for reception of
weather broadcasts from radio range stations.
Here. range is limited by atmospheric noise. and
the limiter is very useful during summer thunder­
storms. Dependable range here is about 100 miles
in summer, and more than 200 in winter.

\Vhen used as a tu nable sharp i.f. system. wi th
input to the AUX ILIARY I NP UT jack, th is co nversion
is a very smooth working Q5er. ca pable of pull ­
ing a wan ted signa l out of almost any phone
"bedlam", Audio outp ut. approxima ting 3 wall s
maximum. is more than adequate.

Frequencies around 272 and 455 kc. are oc­
cupied by a pandemonium of broadcast signals.
radiated by myriad kitchen and car radios in any
populated area . T his QRM is at a minimum in
the ea rly morning hours.

Almost any reasonable antenna will work with
this converted receiver. a straigh t wire. 50 feet
long and 20 feet high. seems to be optimum.

Maintenance requirements are slight. The re­
ceiver described has needed no repairs during
3500 hours of operation. and all tubes tested
good during a routine test after 2500 hours.

Although this type of conversion is not a "one
evening project", and requires careful and work­
manlike construction. performance to date indi­
cates that it is about ideal for service either as a
Ofer. or as a "weather receiver". •

V.
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ARC-3 on A.F.S.K".

- for 2 and 6

I
F you operate. or a re interested in operating.
two or six meter a .f.s.k . utilizing the T -67/
A RC-) t ransmitter. th is art icle should be

o f va lue 10 you. There a re va rious mea ns pres­
ent ly employed to generate and couple the audio
frequency tones of a.f.s.k. to the transmitter
audio modu lator sect ion. However. considerable
complexity is usually added to the station wiring
and th e operation sometimes is not too sa tis­
factory.

Those of you who have perused the schematic
of the ARC-3 rr-ore than slight ly are aware thai
J'11l! 1 (sidetone amplifier ) performs no useful
funct ion for the normal amateur ope rat ion o f
the ARC-3. In the mi litary application. in con­
junct ion with the lone oscillator. the fun ction
was to tell the pilo t tha t the equipment was
cycling after turn-on or during channelliztng.
In some installations it was wired to give voice
side-tone as wel! (except this didn't reall y prove
the signal was on the air or at the right fre­
quency ) , The main subject is no t Vlll!l hut is
discussed only to illust ra te so me o therw ise use­
less ha rdware which migh t be of val ue to the
amateu r and, we will come hack to thi s circuit
later to ment ion a possible me.

Aud io Sect io n

Now to the main theme. VHlfl ( MS). as nor­
mally employed. is the a ud io speech amplifier
a nd is transfo rmer cou pled by T IU~ to drive the
616 modulators. J' llIi and V 10" , The carbon
mike input 10 V l l lf; is coupled through trans­
former T IlI:1 and allied circuitry. includ ing a
set of relay contacts of /\ ' I If; . to the 6J5 grid.
Rela y K I IUI is not ene rg ized in voice opera tio n
of the transmitter. T here is a tone button on
the remote control box which. when depressed,
energizes K W fl through pins 2 a nd 3 of plug
/ ' I U:I (t he only use of P I II: t ) . Rela y K wo a lso
energizes during the channelizing cycle.

When energized. K lnl ; effec ts the fo llowing:
Disconnect s a udio input from mike transformer
T ina: connects audio osci llator circu itry (con­
sist ing of TWI. C l a!1 and R I:m ) to V l l lf; and keys

- 11542 Frcmantle Drt ve . Forest Park, Ohio, 45240.
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th e transm itter through one set of contacts (as
in the case of grounding the push to tal k line
in no rmal opera tion) . This keying feat ure is par­
ticularly usefu l in em ployment of th e transmitter
for a.Ls.k. operation. T he bu ilt -in tone frequency
is 1000 C.p.s.

Modificatio n

Now we turn to the very few 'easy to ma ke '
changes which will permit your A RC-3 to do
a se lf contai ned job of transmitt ing the two
tones (2 125 and 2975 c.p.s.) of a.f.s.k. Ve ry
conveniently. the only parts to be changed ( R 1:UI•

C1::n and Cl m) are located on a fiber mou nting
board easily accessible on the right-lower-under­
neath side of the chassis . Remove the bo ttom
cover and la y th e transm itt er o n its r ight side
bottom facing you. A t the bottom edge of the
c hassis right side and approximately one third
the distance from the rear. you will locate the
reference pa rt s mounti ng hoard. Just to its right
is the a udio-oscilla tor tra nsformer. T IUI . Pa rts
designato rs a re pla inly vis ible except. possibl y.
R ' :IO. It is the re sistor on the rig ht edge ( nearest
T lUI). and may be any o f about three different
va lues depending on what model transmitter you
possess. The capacitor nearest the hottom edge
is Cl :m (0.0 1 mf) a nd is the tone-freque ncy
tuning capacitor. T he o ther capac ito r adjace nt
o r above is CIIU a nd is the V H Ifl gr id coupling
capac itor for tone operation (0.02 m f ) .

Remove these three parts. tak ing. care not to
damaee Cl ::!l (0 .0 1 mf} . Rem ount Ct :t!1 where
CliO~as mounted. Install a 12K half watt 20%
carbon resistor in place of R I :Ifi . T he lowe ring
of the values of these two pa rt s is necessa ry to
im prove the aud io waveform and to avoid over­
driving the modulator.

Va lues of the following capacitors to be used
in replacement of Cl :t!l rna)' require slight tr im­
ming or padd ing to obta in the ex act a .f.s.k. fre­
que ncies for your pa rticul a r transmitte r. Mount
a mica 2000 mmf (500 v.) in place of CI:I!I.
Then. to each terminal of C1 :t!l. add a mica 6000
mmf (500 v.) ca pacitor. leaving: the other end
of each capacitor unconnected.
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Fig _ l -A circuit of the audio ~ection involved in th e conve rsion of th e ARC-3 to oJ.$.k.

Tone Check

You should now perform a preliminary test
to ascertain the accuracy of the tone frequencies.
To accomplish this most easily. connect the out­
put fro m the sidetone amplifier. pin 14 (low im­
pedance) or pin 15 (h igh impedance ) of pl ug
PlU:~ to your Ill/ converte r. or whatever means
you may have fo r aud io frequency measurement.
It may be wise to reduce the amplitude of the
aidetone by con necting a vo lume contro l o r
other pad to avoid overd rivi ng yo ur tu /con­
verter. With a dummy load connected to the f.f.
ou tpu t of the A RC-3 (for final protection ).
key transmitter by groundi ng pin 2 of P m l ( to
pin 3) a nd o bserve the lone fo r f req uency. With
the two 6000 m mf capaci tors unconnected the
freque ncy should be 2975 c.p.s. C lose the o pen
e nds a nd th e frequency observed shou ld he
2 125 C.p.s. If the freq ue ncies are not with in
tole ra nce. make whatever c ha nges are a ppro­
pr iate. remembering that cha nging the va lue
of the '2000' mmf capacito r will effect the lowe r
as well a s the higher of the two frequencies.

Only one cho re remains ... that of provid ing
the means of switchi ng the capacitors for the
two tone a .f.s.k . T he author is using a mi niature
7 pin Potte r a nd Brum field 12 v.d.c . re lay wh ich
works ve ry sa t isfacto r ily. T he lea d length fro m
the re lay switchi ng contac ts sho uld be kept
sho rt as possib le by mount ing of the relay as
near as possible to the pa rt s terminal board.
Relay a nd lead st ray capacita nce will lowe r
both mark a nd space frequencies. The capaci tor
o pen e nds are connected to a sc i o f relay con­
tact!'> wh ich are closed wit h current on (mark)
a nd open when curren t is off (.\pace) . The man­
ner of connecting the relay coil to your ke yboa rd
and /or to the circuit is. of course. up 10 you.

In summary. aside fro m the t reat ment o f the
audio oscilla tor c ircui t for prod uc tion of the
a .f.s.k . tones. I a m sure the bo nus featu res o f
the side tone a m p o utpu t a nd the a. f.s .k. trans­
mi lter ke ying thro ugh P IlI:1 d id not esca pe yo ur
notice. It is a lso possible to ke y the oscilla to r
a t V W I; thro ugh se m iconducto r tec hn iques and
th ereby e limi nate the re lay but the mea ns de­
scri bed he re . I fee l. are more tech nica lly feasible
for the majorit y with deeper invo lve me nt un­
necessa ry.

One final word abou t two princ iples to which
I ad here to for the use a nd ada pta tio n of surplus
gear ill gene ra l. First. powe r it and use it as
nearl y as possible 10 original design a nd. second.
to ada pt 10 a purpose not intended. do so with
greatest possible s implicity. •

(

" A"d , hould you have a high ohmmete r reodi"g ocron
th e termi"a l, yo u repla ce the choke with a 3 mo o ud io
chok e hovi"9 a d .c. re,i,to "ce of 6000 oh m, • . _ Gee
Marcia. it', "ice to have a g ir l i" tered ed i" my hobby."
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Amateur

Ingenuity

BY E. H . MARRINER.* W 6BLZ

H
AVE we lost our ingenu ity or is it st ill

there? One thing about Old T ime Radio
A maleurs was that they had ingenuity.

The D.T. was noted for his fame in doing things
in an inventive manner. For instance. he sawed
a slot across the base of a 210 tube to keep the
r.f. from arcing between the pins. ran a tube in­
verted in a jar of o il to get more power out of it,
or used a piece of paper rubbed with carbon for
a grid leak resistor.

If the a.T. wanted a crystal. he got out the
hack saw and cu t off a piece of Brazilian quartz
and ground it down into a usable crystal. Crysta l
holders might take any form: one popular idea
was to polish off the back of an earphone case.
sc rew it to a board. lay the crysta l on the surface.
and put a pol ished penny on top o f it with a
wire attached. T ank coil s for the transmitter
were made out of a length of copper tubing ob­
rained from the gas line of a car in the junk
yard. \Vhen he demanded a panel it was a piece
of bard masonite sprayed with a form of crackle
paint If a metal panel was needed it meant an­
other trip to the junk yard for a piece of auto­
mobi le hood that had to be pou nded out flat with
a mallet becau se sheets o f al uminum were not
available.

Construction of rad io equipment was genera lly
done on a board , so metimes waxed and pol ished
or it might be just any old board. There were no
chassis in those days unti l some bright lad took
a cardboard candy bo x and covered it with tin
foil. Out o f th is invent ion came the meta l chassis,
first o f steel then of aluminu m.

From thi s invent ion he found body capacity
could be eliminated by sitting on a piece of
me tal and attach ing it to the radio receiver: th is
reduced body ca pacity and he would not lose the
signal when he let go of the dial. G rid coils for
the T T transmitter were ma de from a piece
of broken broom stick for the coil form and
fi lled in to an old fuse holder ; it was now a plug
in coil. I am sure rnuny old operators can think
of more illustra tions. I can remember myself
watching K6 BAZ I putt ing up a Zepp antenna
us ing chop sticks for the spacers . The po int of
all th is discu ssion is. has the new generation of

- 528 Co lima Street, La J o lla , CaHrornia .
I Not to be: con tused with K6HA Z toda y. This is the old

Ha wttan p refix o f the thirties.
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hams with their ab undance of material manu­
factured from earlier inve ntions lost some of the
old invent iveness? Have we reached a level of
amateur de velopment?

As recently as \VWII some of this ingenu ity
came forth and produced some interesting re­
sults. Some illustrations I can recall were the
clever receivers made from almost nothing in
the prisoner-of-war camps; some were made
from razor blades used as detectors, some fr om
diodes sm uggled into the camp in seams of
clothing. one was made in a bottle with the
tuning capacitor under the label. Here is the
story I like :

Lt. Herb Dixon. ZL2RO. while a prisoner a t
Shampsh upo. Argyle Street. prison camp, Hong
Kong. sta rted the most impossible task of col ­
lecting parts to build a rece iver so that he could
hear the RBC. The first pa rts for the collection
took man y months. An old Au stin car provided
wire . bolts and nuts and other miscellaneous
metal parts.

As the months passed by the receiver began
to take shape. and was kept hidden in the fa lse
bottom of a kerosene can bu ried in a min t garden.
As parts became ava ilab le it was dug up and
mo re was added to it. The fi lte r capacitors were
made from tin foil taken from cigare tte packages.
cut into sha pe and impregnated with candle
grea se and sealed into small cans. The supply
of ciga rettes being limited . it took mont hs of
the camp's combi ned effo rt to fill the require­
me nts.

Headphones were one of the most difficult
things to make. and they took sha pe from cheese
and sugar ca ns. T he power transformer and filter
choke took four months to finish because each
laminati on had to be hammered out flat from
scrap metal . T he chassis was the easiest part to
make; it was a nice copper ste rilizing tank just
made for the project. All of the resistors were
made from pencil leads of various lengths. The
tun ing ca paci tor was made from sheet metal
slipped on a four inch na il fastened to a dial
made from an auto horn part.

After most of the major components had been
ma nufac tured the vacuum tubes could not he
ob tai ned and were holding up the completion of
the receiver . At this point the anticipation be-

[Cv llli ll lled Oil page 93]



Johnston Isla nd, four hund red and fi fty a cres of cora l
in the South Pacific, is foirly well represe nted in the
a ma te ur rad io commu nity. The a bove men a re me mbers
of the Johnston Island Amateur Ra dio Club. The ecce ­
sia n for the gathe rin g was the Cha rter Me mbership
Picn ic held Sunday, J une 27. 1965. The a ccompanying
lette r with th e p hoto had the following calls: W6 PXP,
K4MVA/6. KSUXF /6, W6LVX, W6 HST, WSCXU , and
KH6CRV. We d on't know who is who, o r wh o the ot her

two a re either.

A Group of Boy Sco uts a nd Explore r Sco uts of Atlantic
City. N.J. watch Joh n Gron lund wo rk k2BFW, the Boy
Scouts of Ame rica a ma te ur rad io sta tion a t the Johnston
Histo ricol Museu m, New Bru nswick, N.J . O n Oct. 16.17,
o ba ut 50,000 Scouts and leaders around the wo rld will

part icipate in the eig hth Jc mboree-on-the-c ir.

Col. Ruben A. O sio Navas presenti ng the Rad io Cl ub
Ven ezolono ploque to Rica rdo Sie rra Jr., CX2CO, for
his o utsto ndi ng success in World Wi de OX competit io n.
lo ok ing on is Eduard o Ca bre ro, YV5 AX U, in chorge
:)f p ub li c relations. Similar p loqu es were p resented to
Stua rt Meye r, W2G HK. an d Fronk Anza lon e, W 1WY,
:::0 CONTEST CALENOER Editor for their respecti ve co ntri·
butio n to the p romotio n of DX-peditions and contest
competi tio n. Col. Neve s is president of the Circu lo d e
Las Fuerzas Arma da s whe re these owo rds and the CQ
Wo rld Wi de OX Contest Trophies were presen te d to

YV9AA, YVSAKU, YV5 BIG and CX2CO .
This was part of a 3 day program orga nized by the
Rad io Club Venezo lano in ce leb rat ion of the success of
the YV b ays in the CO World Wide OX Contest in 1964.

Guest ope ra tors an d reg ula r Novy pe rsonnel gother fo r
a g rou p pict ure a t the close of Armed Forces Day Cern­
muni cations Tesh last May. The tests includ ed mili tary
10 amateur cross-ban d ope rctic n on c.w. and RTTY.

Pa re nts of a you ng sing ing g roup ca lled the Scctie­
G lenville Ch ora laires gathe r a round Haro ld A. Horn­
beck. K20 LO. as he re lays messages from the g roup o n
a two week singi ng tour in Venezue la to the ir waiting
pa rents. Ha ro ld is Directo r of the Schenectady Ama teu r

Radio Associa tion .
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BY U RB L E J E U NE.* W 2D EC

SSB Honor Roll News

C EOXA pushed W2BXA to 303 . WOQVZ to
303. K4TJL to 303 and G 3A WZ to 30 1. C R5SP
and C E0X A placed W2TP at 302 ... Dorothy.
K2M G E. added YA lA, PY7SC. C R8 BH. CEO­
XA. and AC 3H for a score of 296 / 30 1 and 300
certificate # 11 . .. Mary, K80 N V to 269 with
CEM G . C R4. lS I. KG 6S. MN~1. MP4Q.
SVOWF. UG6. U H8 . VK9TL. VQ I, VQ8A MR.
VQX. VS5. V U2N RA . X U. ZS2 MI. 3W8. 7G I.
8Z4. 8Z5. 9M4 and ZL3VB, Doc. W4H U E.
added CEOAG. CE0XA. C R4AJ. GC3 MLR.
SVOWGG. VP2LS. YAnNC. YU3LB. ZL3VB.
ZS8 H. 5B4CZ and 5X5 1U. for 231. 9X5. YO l o
U P2. V U2NRA. KW6. 9~ 18. 9 ~1 4. TJ I. VS5.
U H8. ZI.3. KG 61J . KS6. C R8BH and CEOXA
pushed W3DJ Z to 23 1. WIIQ LX enters the
Honor Roll wi th so me choice goodies which in­
elude C EOAG . ~1P4QHF. UG6. U L7. ZS3 and
4W I.

Here and There

AI' l'uklstun: Unable to get confi rma tion o r logs
from A P5 HQ anymore. Ca rds on hand being
returned with suggest ion to A P5HQ direct. The
above from W4LR N needs no ex planation.
KA J apans K A 7D R is no w Q RT. Anyone st ill
needing a card may reach D ick a t :'.06 G regory
si., Fa irfie ld . Calif.
OY Faeroese Martin. OY7~1L, passes a long the
following: "This is to inform you tha t for the
coming DX season. we a ll will be very active
and will a lso activa te a club station with the call
OY9FRA . T hat station will operate all 48 hours
in the CQ· \V\V contest. AI~o in some other test.
Man y O Y stations will he active in the CQ OX
contest.

e Ho x 35. Ha l let . New J ersey 07730.

5SB DX HONOR ROLL
T1 2HP 303 W1l Lf 281 W4SSU 263 W6YMV _235
W2BXA _303 W6UOU 281 G2 BVN 263 OZ7FG 233
K4TJL ,303 W3KT _ 281 G3DO 260 W4 HU E 231
wean 303 WA21 ZS 28 1 W4RlS 259 W3DJZ 23 1
W2TP 302 G8KS 279 W6WNE .. 259 W2PTM 230
W2ZX 30 1 K4HYL 276 PJ2AA 258 WA 2EOQ ns
G3AWZ . 30 1 DLIIN 2751KP4CL 256 W6ZJY 227
5Z4ERR 300 HB9TL 275IK6LGf 250 W3FWD 226
W8PQQ 299 IlAMU 275 WIAOL ._ 250 KlSHN .. 224
W3NKM 296 PllAX 274 W40M 249 K2JfV 223
K2MGE . 296 'W6RKP .. 273 W4PAA 249 K4JEY .. 22 1
W2FXN 293 K9EAB .. 273 W4NJf 248 KIJMV 213
W4QPM 290 'W2RGV .. 272 GM3JDR 246 SMSUf 208
W2VCI 290 W2LV .... 27 1 XEJAE 246 w eOtX 205
KIIXG 288 G3NUG 269 VV5Aff 239 K6CYG 203
K8RTW 286 tc80NV 269 W70 l R 238 W6USG 203
W3MAC .. 281 G2Pl 265 W3VSU 235 K8UKN 202
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Since my last lette r the fo llowing are licensed :
O Y2A D. OY2W. OY4 R. O Y5Q. and OY9FRA
(club station) Foroyskir Rad io Amatora r. T nx
very much for a ll and 73 from all OY stations."
SVtJ Rh odes: SVOWF. John. is active dai ly on
14115 or 14240 at 0500 GMT and 2100 GMT.

( T II X WCDXC )
V Ktt vtucquarte bland: VKOTO has been active
a round 0500 GMT on 141 73 a.m. He listens for
s.s.b. in the A merican phone hand. (T ux
NEDXAJ
ZI>!J G ouJ:h Island: Z09 BC has been act ive on
14240 both c.w. and a.m . phone. He prefers
weeke nds and will be acti ve for at least one year.
(Tll x LlDXA )
7..."'9 UCl'hmtllal:md: Mal . ZE3JO. passes a lo ng
the following : " Please note that Ivan (ZS3JJ)
and 1 hope to opera te over the CQ contest week­
end in November this year under the callsign
of ZE3JJ / ZS9 and ZE3JO/ZS9. T he QTH will
he F rancistown . Bechuanal and. Ivan's T X / Rx
Viking Ranger and Drake 2B. xr tnc is a Viking
Ranger 11 and Eddystone 888. All bands CW /
Phone-no SSB. 0 gear for that mode. hi . All
contacts to be QSLed via Buro but direct if sent
direc t."
.ax.a h ruel: \VA0IT X. Kal . left for a year's stay
in Israel. He will operate bot h s.s.b. and c.w. on
80. 40. 20. He will be looking for contacts in
the U.S., espec iall y in the midwest. His QSL
manager is Bob. WA0DXZ. Please send a s.a .s.e.
with a ll QSL requests. Kal is age t7 and will
go to college there while h is father does resea rch
unde r a Guggenhe im gra nt. ( Fns WA ¢DXZ )
8J Indenesla. The fo llow ing prefi xes a re to he
used by amate ur stat ions 8F I West Java. 8F2
Middle Java. SF 3 Eas t Java. 8F4 Su matra . 8f'5
Bo rneo. 8F6 Celebes. Mol ukken, T imor. Biak
Island. (T f/x VERON )

From Lloyd. W6K G and Iris. KL7DTlI / 6.
Colvi n. via the Northern California DXer comes
the latest word on (he ir upcoming 'round the
world' DXpedition. T he YASME Foundat ion
is be ing reactiva ted and will be the officia l head­
quarters for (his tri p wh ich is scheduled to go
for a number of years and put man y rare coun­
tries on the a ir. The officers of the Foundat ion
are as follows: Dan ny wei t. VP2VB. Pres; H al

This very nea t ! tation be longs to Mike , YVSBQ F. Mike ,
opera tin g 20 mete rs on ly has wo rked 280 eo untrie s

WAZ e nd ::e ve ra l other a wards in a nly two years.



The foll owing certificates were issued during the period from July 6th. 1965 to and including
August 5th. 1965:

CW-PHONE WAZ CW WPX

PHONE WPX

21~to

2 1 ~7

21RR
2I KI,l
2 11J()
2191
2192
219~

2194

Kll toC UP
SM 7CA H
K 9JJR
D U YO
K9TZII
S M lAF
S \I(,CCIJ
7.L1ARY
W 7A IR

Harne F. Taurmoro
Nil!> Modeus
M )'ro n E. M cc one
H einl Schw ader tupp
J a m es E. Fenstermaker
Sten Back lu nd
Uen iJ Ahlquist
Ra y W. C ha ndler
Herman F. Helgesen

f>6 ~...
MS.."..7

"'"""Q

OK~ 1t ~1
[)J 9H A
IIK4J C
OK 2KOS
l U 7A U
DJIRl.
WA(,OET

J OIO Horsky
G u nt her Bruh l
J uan Caba llero A milrb
Rad io Cluh of Po ru ha
E lisa S. De Ma rec nat
G erhard Po lcnz
J ess ie Billon

ALL-PHONE W AZ

MIXED WPX
",.
~07

~Oll

3M
~ 1O

3 t1

LA SYE
SPIlCK
112UW
Wll l. RH
VE2WY
W I I'ST

lI a llvard lIegglveit
Edward K a wc zynski
Noel Sourer
H a rr is A . F rom ho ld
Ro ss W a y
J ustin L W yner

tlQ
110

113

DJ2YL
11LCF

W A (,MWG

Susi Liebig
Pant! Don Franco

J o h n I' . Billo n

TWO-WAY 55B WAZ 200 TWO-WAY 55B

300 TW O-W AY 55B
DoroI:1Y Strau ber

WtlQLX

K 2MG E

llQ

tI

H a rris A . Fromhold
Ross W ay
Geors e W . RO!\oCh, Jr.
W aller E . ~iI1er

Claude Paill ard

weLHH
VE2WY
W2WMG
WARAJI
F2FO

~~2
.13]
33'
US
336

Sears. W5JI.Q. Vice Pres; Ed Peck . W6LDD.
T reas: Hob Va llie. W6 RGG . Sec'y and QSL
Manager. The di rec to rs are Frank Campbell
W5IGJ . Bramblett ~f i ll e r W6G N U: Golden
Fu ller W8EWS; Dick Spenceley KV-tAA and
J. ~1. Drudge-Coates G2 DC. With the assistance
of W5IGJ. the official news outlet for the DX·
pedirion will be the West Gulf DX Bullet in.

Lloyd and Iris plan to get underway the latter
part of August and to the Pacifi c area first. At
that time there will be a 'one time only' new s
bu lletin giving all the part icul a rs which will be
sen t to a ll the previous contr ibuto rs of the
Yasme Foundation. T his will contai n their
itinerary. operat ing frequencie s. and any other
pert inent data . Future correspondence should be
addressed to the Yavme Foundation. P. O. Bo x
2025. Castro Valley. Calif. USA . Incidenta lly.
Lloyd and Iris are trying to sell their beautiful
home in the Berkeley Hills area, complete with
the 100' rotating pole and welcome any inquiries.

1I0XA nxcc Con lest

Here's a remi nder 10 participants in the Long
Island DX associa tio n's "Fi rst Annual DXCC
Contest" tha t the contes t ends at 0000 CiMT on
December 3 I. 1965. T he U DXA tha nks o ne and
all for their interest and participation and hopes
that this effort to work all the OX in one year
proved both interesting and instructive.

The Contest Committee is currently preparing
unique trophies and cert ificates to award to the
world's top scorers and encourages all contest­
ants to submit the ir lists of confirmed conutries
(a l least 100 necessary ) so that they may be
considered in the judging . Don' t fo rget that
A RRL DXCC rules ap ply to this contest.

Send your list of confirmed countries to
UOXA Contest . POB 599. Lynbrook. N.Y.
J 1563 with postmarks no later than March 15.
1966. If yours is among the top qualifying scores
in your country or in each of the USA. Canadian.
or Australian Dist ricts. you will be requested to
sub mi t proof of confirma tions. A complete list
of win ners will be publi shed as soon as the
L IDXA Committee. com prised of Joe Hellmann.
'V2~f ES : Dorothy Strauber. K2M G E; Win

•

This smi li ng couple is Yat he , 9M 4JY a nd [r, cp., She ila.
Fa r 15 yea n Yath e has b e en a civ ilian wirele ss o pera ·
to r tor the Brit ish N a vy Sta tio n in Singapo re . A quod

he lps Yathe p ut a big sig na l into the State s.

This chop who looks like he has just a rr ive d from the
golf coune is Bing , G3 NMQ . Bin g may be a little mo re
fa milia r a s ZC4B C, SA3 BC , MP4 MAQ ! HZ, MP4Q BG,

MPAD AH, o r EI 2AT .
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This ha ppy looking chap is John, KH6FJL John is now
sta tioned in California but ma noged to moke WAZ

just prior to leaving KH6 land .

•

73, Urb, W 2D EC

: U

Moslaga nam , Atgeria
via W7TDK
via W 1PHO
via W 7PHO
via GW31EQ

France Dumo nt, t t 9 ne ll Lane , Enfi eld,
Middlesex, England
via Bo x 2570, Ma nila , Phili pp ines
via VK 2AE Y
via WI HGT
via W 2CTN
via W A4A YX
via lSIVD
lI a mmarlund, G PO, Boll. 7388 , New
York l 000t
via VE3AC D
Ma l. R. J a rvis, Boll. 307 1, Nairobi , Ke nya
via WA4ST L

4XI"-I'
51.41R
7 X2A II

In 905A81
7X2\ 1Il
9FJUS..\
9 \ 16'\ 8
9 \ 16,.\C
9,\ I8 K Z

\ Wit-"II :\I / U U
l'Jl'IXX
1.112,\'1
ZUSUC
ZUST\'
ZU9RC
4XIIlK

KI'4nl'G
KloS,\ l '
I ,A ~CI /I'

OU~,\I

0I18F7,
01l8"F
O;\:Rl'C

I'X 11-:0
S\'en'R
\'I'2KU
\ '('2\t.'"
'\'I'2S"
\'1'4 " U

\9 Y4" UI
ex V08,\:\1

OTH's a nd QSl Managers
The Ftorlda n x Report has a sill. page list o f QSL

managers in Irs August report. T hey have mts Issue
a vailabte for non-members at S.~O. If !"> welt worth it.

D rop W4l VV S ' ~O for your copy. His QTl I is 22 10.
S ,W. 271h La ne , Mia mi. F lo rida ,

Doty Tullo !"> . WA5ENK . wishes to offer her services
as a QSl manager , lI er address is 5795 North Ci rcui t
Drive. Beaumont, Texas 77706.
CPit UJ via ....0WG Y
D UHU via DJ7SW
D uniK via VE40X
F7CP v ia W 2ZRX
n nn via OS4FU
n ne via O:"o:4QJ
n 'lIc \, via W2G Kl
II K) AJ-'n via KliCVDV
II'II AX via WB6GV\,
J\'I A U via W MHM I
KII6U)X/~1I (lox 400 , Veron a, Ita ly
K1I 61-'JI. / 6 J o hn Fail .. 6170 Downey Ave., Lo ng

Reach, Calif.
via K.6 UT U
via K6CYG
via l A ING
R Oll; 41146. Beirut, l ebanon
via nJ 4S0
via OIl~VD

Charles Gray, DL5CG , 1946 Bremer­
strasse, F ra nkfurt, M ain , Germany
vta Dl9JL
via WA4AYX
via VE3ACD
vla W6FEI
via W A4A YX (only)
via WA 2C BB

Amateur sta tions located in or around Herzlia
are : 4X4 HI/ H. 4X4IX / H. 4X4 MC / H. 4X4.
NNG / H. 4X4NVG / H, 4X4 Y/H.4X40N/H.
4X40Z / H. 4X4QG / H, 4X4RW /H, 4X4T D / H,
4XnVIH.

T am es. \VA2QN\V and Marv Frlcklas, \V2FG D,
tabulates the results.

The W·CR7.A
T he League of Rad io Amateurs of Mccarn ­

bique ( L RE~I) have made available a new
award to be known as W·C R7-A for any foreign
amateur station submitting proof of having
worked 15 licensed C R7 stat ions. either in phone.
or c.w. in any amateur bands. except ZS. ZE .
VQ2. VQ3. VQ4. VQ5. OQ. FH8 and C R6.
which have to prove 25 QSOs instead of 15.

Contacts must have bee n made after January
12. 1949. QSL cards must be accompanied by
a list but if any QSO has no t been co nfirmed.
th is may also be mentioned in the list and the
I.R EM Secretary will do his best to obtain the
missing confirrnationt s}. T he cards. list and 5
IRC's n~st be sent to: Liga Dos Radio Emissores
De Mocambiq ue, POB 8 12. Lo urenco Marq ues,
Mocambique.

T he Herzlia Diploma to comm emorate the
ce lebra tion of 40 years Herzlia will be issued to
all licen sed amateurs for contacting any amateur
located in o r around the town of Herzlia. The
QSOs are to be from 1/9 /65 until 1/10 / 65. In
order to facilitate identifica tion of an amateur
located in the Herzlia area. the suffice / H will
be added to the call sign. Ex: 4X4A A / H .

The number of points necessary in o rder to
qua lify for the diploma is 4.

A QSO with any station loca ted in or around
Herzlia will count for I poi nt except fo r a QSO
with the Herzlia Club Station 4X4 QG /H which
will count toward 2 points.

It is allowed to contact the same stat ion on
d ifferent bands in which case each QSO will
count as an extra po int.

T he bands to be used: 3.5-7.~14-2 1-28

mcs o n all modes.
A medal will be given to the foreig n amateur

fo r having collected th e largest amoun t of points.
Fo r s.w.1. the sa me rules apply. T hey can

q ual ify for a Herzlia Diploma when they have
accumula ted the req uired number of points. An
extract of the log and 4 IRC are to be sent in
order to apply for the diploma. Last date for
sending in logs Nov. 15. 1965. Address to which
the logs should be sent POB 65, Herzlia, Israel.

This is Z62AE, Peter Holmes. who mode the fi rst 160
meter W /Z82 QSO whe n he worked W 1BB. 160 meters
shou ld start perking up a bout the time yo u read this.
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Contest Calendar
BY FRANK A NZALON E ,':' W I WY

· 14 Sherwo od Roa d. St urn tord, Co nn. 06905.

5 A C Phone

Starts : 1500 G M T Saturday, September 25.
Ends : 1800 GMT Sunday. September 26.

The c.w. sec tion of the Scand inavian Activity
Contes t has al ready taken place. Full coverage
of rules was given in the August CA LENDAR.

Mailing dead line for your logs is October 15th
and this year they go to: T he N RRL T raffic
Department, P.O. Box 6594, Rodelokka, Oslo
5, Norway.

RSGB 21/28 me Phone

Starts: 0700 GMT Saturday. September 25.
Ends : 1900 GMT Sunday. September 26 .

With the sun spots now on the rise and con-
ditions slowly improving. this one should in­
crease in popularity. Check last month's CALEN­
DAR for detai ls.

Mailing deadline is October 15th and your
logs go to : R.S.G .B. Contest Committee. 28
Little Russe ll Street. London. W.c. t , England.

MARC VE/W

Starts : 2300 GMT Saturday, September 25.
Ends: 0200 GMT Monday. September 27.

T here were a few modifications made in the
ru les from previous yea rs so it might be well
to check them in last month's CALENDAR. Can­
adian geographical areas (13) will now be used
as the mult iplier instea d of call a reas (9) and
the power multiplier is now 1.5 for 200 watts
or less.

T his year your logs go to: Contest C hairman,
R. A. Eberts. VE2AE, 1535 SI. C roix Blvd.. St.
Laurent 9, Quebec. Canada. Mailing dead line
is November 8th.

S elJlelllber
September
Septembe r
O c to ber
Octo ber
October
O ct ober
O ctober
O ct o be r
Octo ber
O ct ober
O cfo hl' r
O ctober
O ct o be r
N ovember
N ovem ber
November
N o vem be r
November
l",u emhl"r

Calendar of Events
2S-26 SA C t'hone
25-26 RSGH 21( 2!! me Phone
2.5-26 MARC VE/W

2-4 Ma ssachusetts QSO Part y
2-3 WADM C.W.
1·] O ceania OX P ho ne
9-1ll Oceania OX C.W.

16-17 RSGB 7 me Phone
16-17 ARRl C D Phone
23·24 ARRL C D c.w.
20-2 1 YLAP c.w.
23·24 C Q ww nx P ho ne
30-3 1 New H ampshire QSO I'arty
31).] 1 Y U2j4S7 OX C. W .

3-4 YLAP Phone
6-' V U2j4S7 OX P hone
6-7 RSGn 7 m e c.w.

1]·1 4 ARRL 55 Phone
20·21 ARRl 55 C. W.
27-211 CQ ww nx C."\(.

Massachusetts QSO Parly

Starts: 2300 GMT Saturday, October 2
Ends: 0500 GMT Monday. October 4

T he annual Massachusetts QSO Party is once
again sponsored by the M.I.T. Rad io Society to
promote friend ship and operating abi lity.

Exchanger QSO number. RS / RST report and
co unty. ( for Mass, stations ) sta te or province
for others.

ScorinJ.:: Two points fo r each completed ex­
change. Mass. sta tions multiply the num ber of
QSO points by the different sta tes and C anadian
provinces worked to determine their fi na l score.
Outside sta tions will multiply their QSO po ints
by the number of different Mass. count ies co n­
tacted. (A maximum of 14 )

LoJ.: Data: Date / t ime in GMT, QSO number
sent and rece ived. sta tion worked. signal report
sent and received. and county. sta te or province.
Also indicate band and mode used.

Frequencies: C.W.- 3560, 7060, 14060. 21060,
28060. a. m.-J990. 7260. 14230, 2 1310. s.s.b.­
3960.7220. 14290.2 1410. Novices-J735. 7175.
2 1110. A sta t ion may be contacted once n each
band. ph one and c.w. segments will be con sidered
as separa te bands. Crossband contact s are not
permitt ed .

Awards: Certifica tes to the highest scoring sta ­
t ion in each state, province and Mass. count y.
Addit ion al awards if returns warrant them.

Include a summary shee t with your name and
address and include a signed declarat ion that
the ru les of the contest and the regu lations of
your country rave been observed.

Mail your log no later than October 25th to:
l\l .I.T . Radio Society. WIM X. Box 558, 3 Ames
Street, Cambridge. Mass. 02139.

WADM C.W.

Start s: 2000 GMT Saturday, October 2 .
Ends: 2000 GMT Sunday, October 3.

This is a new activity spo nsored by the Radio­
club of the German Democrat ic Republic and
will be held the fi rst fu ll weekend in Oc tober
each year. It's the world work ing the DM s on
c.w. and all bands.

Complete rul es of the contest and a list of
the 15 D'M d istricts that will be used as the
mu lt iplier appeared in last month 's CALENDAR.

Mai ling deadline for your logs is October 30th
and th ey go to : T he Radioclub of the G D R.
DM Contest Bureau, P.O. Box 30, 1055 Berl in.
German Democrat ic Republic.
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VK/ZL/Oeeania OX

Phone-Oct. 2-3. C.W.-Oct. 9-10.
Starts: 1000 GM T Saturday Ends: 1000 GMT,

Sunday in each instance.
This yea r's co ntest is being run by the Wireless

Institu te o f Australia and by a new co mmittee.
A few modi fi cat ions have been made in the rules
but they a re minor and covered in last month's
C ALENDAR. Awards nrc now based on all band
ope ra tion only and at least 3 entries m ust be
received fr om a co untry or the co ntesta nt must
score at least 500 points to be eligible.

Your logs must be in the hands o f the com­
mittee no later than Jan uary 15. 1966. Mail
them to: \V.I. A. Contes t Committee. Box N IOO:! ,
G.p.a . Perth, Western Australi a .

YLRl Party

C.W.-Oct. 20-2 1. Phone-Nov. 3-4.
Sta rt s : 1700 G~fT Wed. Ends : 2300 GMT,
Thursday in each instance.
The party is open to all YLs and XYLs

througho ut the world. T here will be cert ifica tes
fo r all winners a nd Gold Cups for the top
scoring members of the Young Ladies' Radio
League.

See Louisa Sando. W5RZJ's YL Column on
page 94. September for details. Mail ing dead­
line is November 24 and reports go to : Kayla
Bloom. W0HJL, 175 So. Jasmine St., Denver.
Colorado.

RSGB 7 me OX
Phone- Oct. 16-1 7. C.W.-Nov . 6-7.
Starts: 1800 GMT Saturday. Ends: 1800 GMT.

Sunday in each instance.
It's the world working the British Isles on 40

meters in the 4th RSGB 7 me OX contest. The
following prefixes co nstitute the British Isles:
G. GR. GC. GD. G I. GM and G W.

J. Contacts must be made in that portion of
the 7 me ba nd for which the entrant is licensed.
Onlv one contact with the same stat ion is per­
mined. of co urse, and duplicate contac ts must
be shown but no credit ta ken.

2. Entries may be Single opera to r or Multi­
operator.

3. Serial numbers will consist of the usual
fi ve and six figures; RS/RST report plus a
prog ressive three fig ure contac t number start ing
with 00 I for the fi rst contac t.

4. Contact point value varies accord ing to
the continental location of the station working
a Rritish Isle station.

Europe 5 po ints. North Am erica 15 points.
South America. Africa and Asia 25 points. and
Oceania 50 poin ts for each contact.

An additiona l bonus of 50 points may be
cla imed by ove rsea s stations for the first con­
tact with each British Isles country-numeral
prefix. i.e. G2. G 3. GB2. GC2. G13 and etc., a
possible 37 in all.

5. Your fin al score. therefore, witl be the
sum of QSO points and bonu s points; no multi­
plier.

6. Log sheets should be co lumned and show
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1965 CO World Wide OX Contest

Phone
Start s : ooסס GMT Sa tu rday, O ct o ber 23 .

7:00 P. M. EST F riday, October 22.
4 :00 P. M. PST Frid ay. Oct ober 22.

End s : 241M} GMT Sunday, O ct o ber 24 .
7: 00 P.M. EST Sund ay, O cto ber 24 .
4 : IMI P.M. PST Sunday, O ct o ber 24 .

c.w.
Sta rts : OtKM) GMT Saturday, November 27 .

7: tM) P. M. EST Frid a y, November 26.
4 :1M) " .M. PST Frid ay, November 26.

Ends : 2400 GMT Sunday, November 28 .
7: 00 P.M. EST Sunday, No ve mber 2M.
4 :00 P. M. PST S unday, November 28.

in this order: Date /time in GM T , station worked .
serial number sent. received, bonus points and
to tal poin ts cla imed.

7. Each entry should also include a summa ry
sheet with your ca ll . name and address in
BLOCK l. ETT ERS, claimed score and ot her
pertinent informatio n about your equipment.
And don't forget the usual signed declara tio n
that all rules and regulations have been observed.

8, Ce rtificates wi lt be awarded to the leading
station in each country and each call area in
the following cou ntrie s: VE. VK. W/K. ZL ami
ZS; provided that the log contains 20 or mo re
valid contacts.

There is also a listeners' section with ru les,
scoring and logging the same as indicated fo r
the transmitt ing section. Overseas stations should
log British Isles stations only.

Log should show in thi s order : Date /time in
GMT. station heard. number sent. sta tion being
worked. bonus points and point s claimed.

Maili ng deadline is November 22nd and they
go to: R.S.G .B. Contest Committee , 28 Li ttle
Russell Street. London. W.C. I, England.

VU2/4S7 OX
C.W.-Oct. 30-3 1. Phone-Nov. 6-7.
Starts: 0600 GMT Saturday, Ends: 0600 T MT.
Sun day in each instance.
T his is the second DX contest organized by

the joint Radio Societies of India and Ceylon.
Phone and c.w. are separa te co ntests, a ll bands

[Cotl/inued a ll page /03]

c g
•

Part of the cr ew at YVSAKU, the 1964 phone C hampion s
in th e Mult i Tra nsmitt e r d ivision . l. to r.c- Pe te , YVS ·
AFH; Ed , YVSAKP; Rolph. YVSAHG end sitting is J o h n,
YV5AKU himself. Missing are YV5AQS and YV5BED.

Who will b e th is year' s Champs?



LAST MINUTE FORECAST

E

E

D-E

D

E

C_DB-C

C-D

D-E

A -B

C

"

Dav-to-Dov Conditions and Quali'" for October

Forecast R utillg & Quality
(4 ) ( 3 ) (2) (I )

A A-Ii B-C C
Dap

Above Norm a l: 7, 15. 21, 26

Normal : I, 4, 6. 8- 12, 14,
16-1 7,20, 24-25. 27-28. 31­

Below No rma l: 2-3. 5, 13, 18,
22-23, 29·30• . . . . . . . . . . . .

Disturbed : 19, .

Propagation
BY GEORGE JACOBS.* W 3ASK

T
U E 1965 CQ World Wide DX Contest will
be held on the following dates: Phone
Section: October 23-24. C .W. Section :

November 27-28 .
Continuing the practice of the past fourteen

years. thi s month 's P RO PAGAT IO N col umn is de­
voted to a specia l fo recast for use du rin g the
1965 contest. For those readers inte rested in the
accuracy of the forecasts made during previous
co ntes ts. last yea r's forecast ranged between
"fa irly accurat e" to "yo u hit it right on the nose."
T he score for the phone and c.w. sect ion fore­
cas ts for the past fourt een years stands at : highly
accura te predictio ns 21 times. fa irly acc urate 5
times. and missed the mark complete ly 2 times.

Sunspot Cycle

T he new sunspot cycle continues to rise. but
a t a very slow pace. The Swiss Federal Solar
Observatory a t Zur ich reports a mont hly mean
sunspo t nu mber of 12 for July. 1965. This re­
su lts in a smoothed sunspot number of t 1.9
ce nte red on Jan uary. 1965. A smoothed sunspo t
number of 25 is forecast for October and 27 for
No vember. 1965. T his is approximate ly the
sa me leve l of sola r activity that last occ urred
during the 1963. and before that, during the
1952 contest period s.

General Forecast
10 .\ l eters-As a result o f the seasona l increase in day­
t ime maximum useable freq uencies. a nd because of the
increase in so la r a ct ivity, a co nsidera ble im p rovement
in O X co ndit ion s is Iorecast for O ct o ber and Novem ber
on the 10 mete r band. G ood open ings are expected during
the day light ho u rs from all areas of Ihe U ni ted States 10
all areas o f South A me rica . O ther openings a re likely
to occur to Africa , the Paci fi c Is lands, A ust ral ia a nd New
Zealand . O n days when propagatio n conditions a re above
no rma l, o penings may a lso be possible from Ea stern and
Cen tral USA to Europe, and from w estern USA to the
Far Easl ad So utheast Asia . T he ba nd will pea k o n cir­
CUlls from the east sho rt ly befo re noon , o n ci rcuits fro m
the sou th duri ng the early a fternoon hou rs, and o n c ircuit s
from the west d uring the late afte rnoon hou rs. If pro pa­
ea tio n conditions are normal o r hetter du rin g the 1965
contest, condit io ns o n 10 meters a re expected to be
better than t hey have been since 1962.
15 :\l elers - A n impro ve ment in D X condi t io ns is also
fo reca st o n this band for Octo ber and Novem be r. Good
o pe nings are forecast to almost all corners of the wor ld
from shortl y a ner sunrise, until sho rl ly a fte r sunset. T he
hand is expected 10 peak to Europe hefore noon ; to
Africa a t noo utfm e; South America du ri ng the a fternoon
ho urs, the Pa cific, New Zea land , Australia . Far East
and Asia during the la te afternoon an d ear ly evening
ho urs. Du rin g many o penings, signals a re expected to
be exceptionally st rong. During the contest , 15 mete rs is
likely to he the best D X hand during Ihe early afternoon
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T he followi ng is an exp lanatio n o f the symbols
shown above. and instructions for the use of the
CQ propag atio n predict ions :

l-c-E mer Prop aga tion Cha rt s on follo wing pages
u nder appropr ta rc band a nd d ista nce o r geogra phica l
area columns. Read predicted times 01' band open­
ings at Intersection of both co lumn s.

2- Following each predicted time of ba nd open ing
is a fo recast rating which indicates the relative
num ber o f days the ba nd is expected to open d urin g
each month o f the fo recast period . T he h igher the
r at ing, t t,c more frequent the opening, as fo llo ws :
(4) band o pen more tha n 22 d ays ea ch month ; (3)
between 14 a nd 22 days; (2) betwee n 8 a nd 13 days;
( 1) less than 7 days.

3- W ith the roreca sr ratinl,t noted above, s ta rt wi th
the numbers in pa rentheses al the top o f Ihe " Last
Minu te Fo reca st" a ppea ring above. Read down the
table for a day-t o-day fo reca st of p ropagatio n con­
dmcns in te rms of A bo ve N or ma l ( W W V rati ng
higher tha n 6); Normal ( W W V ratin g 5-6); Helow
No rma l ( WW V ra ting 4 ) ; Disturbed ( WW V rating
recepti on conditions (sign a l quality. noise a nd
less th an 4 ). T he letter sym bols ( A-E) describe
fOld ing levels) expected fo r each day of the month
a nd have the fo llowi ng mean ings : Ac--excettem ope n­
ing with strong, steady SIgna ls ; A- good opening ,
moderately stro ng signals, lill ie fading and noise;
C-fOl ir opening , signa ls fluctuating between moder­
ately strong a nd wea k: D-poor o peni ng, signa ls
generally weak and co nsiderab le fad ing and noise ;
E-poor opening, or none at all.

4-Thi s month 's O X Propa gatio n C harts are based
u pon a tra nsmitt er power o f 251) watts c.w. ; 500 watts
s.s. b .• or WOO watts d.s.b. into a dipole ante nna a
quarte r-wave above ground o n 160 a nd ~o met ers.
a ha lf-wave above ground o n 40 and 20 mete rs, an d
a wa ve-len gth a bove grou nd o n 15 a nd 10 meters.
Fo r each 10 db ga in abo ve these refe rence levels, re­
cept io n qual ity show n in the " Last Mi nute Forecast "
will impro ve by o ne level : for each 10 dh loss, rece p­
tion will become poorer by o ne level.

S- local Standard T ime for these p red icti ons is
base d on the za-hour system.

6- The Eastern USA cha rt ca n he used in the I.
2. 3. 4. l'l , K P4. KG 4 a nd KV4 amateur ca ll areas:
T he Centra l USA C ha rt in the 5, 9 and., a reas, and
the Western USA Cha rt in the fi and 7 areas. T he
C harts are va lid through Nov . 30, 1965, and are
prepared rro rn haste propaganda da la published
monthly by the Cen tral Rad io Pro pa gation Labora­
tory of the Nanon at Bu reau o f Stand ard s. Bou lder ,
Colorado.

hou rs.
20 Meters - T wenty mete rs is expected to c10~ earlie r
in [he day tha n it did duri ng the summer mo nths, hu t
fai r to exceuenr world wide O X co nd itions are fo reca st
fro m sunr tse through the early eve ning hours. Ma ny
ci rcu its to so uthern and tropica l a rea s may rem ain o pen
du rin g the ho urs o f da rk ness as well. Cond itions are
expected to peak o n uus hand short ly after su nrise and
aga in d uring the la te afte rnoon and ea rly eveni ng hou rs,
onen with exceptionally strong signa l leve ls. O uri ng t hese
peak period s, 20 mete rs will he the best hand for D X
open i n gs.
40 .\I eh"rs-A seasonal improvement is expected fo r D X
condi tions o n 40 mete rs as abso rp tio n a nd sta tic levels
decrease from sum mert ime pea ks. T he band is expected
to open for D X dur-ing the laic unernoo n hou rs, and
rema in open to o ne area o f the world o r ano the r until
sh o rt ly after sunrise. D ur ing most o f the hours of d ar k­
ness, 40 meters is expected 10 he the op tim u m ha nd fo r
D X o pc nlngs, wit h signa l level s o fte n exce ptiona lly
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strong.
KO .\ l elul>-N ight ti me propagat ion cond it ions a re ex­
pected to Improve to many areas of the world during
October and November as stauc levels decrease. While
lIenera:ly not a" good a night time OX band as 40 meters,
some fairly good OX openings are forecast to some areas
of the world during the hours of darkness and the sunri se
period.
160 :\ Ie lers- W h ile a much poore r OX band than 40 or
1'0 meters, some DX openings are forecast for t60 meters
du ri ng the night time hours and the sun rise period .
Because o f lo w power limit ations im posed in this band
in ma ny areas o f the wor ld . signals are likely to be ve ry
weak and noisy, especially on phone.

For a more detailed circuit-by-circuit forecast please
refer to the speci a l contest DX Pro,' u1( l l ri on Cnans ap­
pearmg on the rouowtne pages. Instructions for the
proper use of these Charts are v. ive n in the box foll owing
the "last Minute Forecast" at the beginning of this
column.

Contest Work Plans

T he DX Propagation Charts on the following
pages show the times that each amateur band
from 10 th rough 160 met ers is expec ted to open
from the United Sta tes to a ll ot her areas of the
world . T he informat ion conta ined in the cha rts
ca n be easily re-organ ized into ope ra tiona l work
plans. or schedules. which Can serve as a guide
du ring th e coniest periods for piling up as many
points as possible. For exam ple. from da ta ap­
pearing in the charts. the following 20 meter
opera tional schedule has been devised which
shows the optimum lime for working various
areas of the world on this band. A w este rn USA
QT H has been chosen for this example. but
simila r schedules can be devised for other QT Hs
and othe r bands.

Sample 20 :\Ictcr 01)l'rntinJ: Schedule
for Western USA Q1"1I

T i m e Areas to which opel/illKS sl/OlIlti be possible
,n

00-03 No good operungs predlrt ed (good time for
sleeping ),

00-06 No good openin gs predicted (good time for
sleepin g ) .

06-09 Europe, North ' Ea st Africa . Ea stern '-' editer­
ranean. Central &: Southeast Asia. Pacific Is.lands,
New Zealand and Australia . South America .
Antarctica .

09·12 Europe. North , W est &: C entral Africa, Southeast
Asia. P.tci lic 1..lands, Au srraha and New Zealand,
South America .

12- 105 W est, Centra l &: South Africa, Far Ea st , South
A merica .

IS. HI West . Ce nt ral & South A frica, Paci fi c Islands,
A ust ral ia and New Zea land. South Ameri ca,
Far East .

t!l-21 Central &: Southea st Asia, Far East. Pacific
Isla nd s. Auwratta and New Zealand . South
America , Antarctica.

The following is a typical mntti-band oper­
at io nal schedule based on an Eastern USA QTH.
The schedule shows the times and bands when
propagation conditions are expected to be opti­
mum to various parts of the world .

Sample :\llI lti-Uand Work Plan
for Eastern USA QTII

T illie Optimllm
~: s l' 8all t! Areta 0 1'1'11

1)(1-03 40 M, Eu rope, Pa cifi c h lan..Js. Australia and
New Zealand, South America . Ant arctica .

03-06 40 M. Europe, Pac ific hlands. Austra lia a nd
New Zealand . South America, Central &:
Southeast Asia, Far Ea st.
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06-09 20 M. Europe, West &: Central Afri ca. Central
&: Southeast Asia. Far East. South Amer­
tea. Pacific Islands, Australia and New
Zealand , Antarctica.

09-t2 IS M. Europe, Africa . Eastern Mediterranean,
South America . Antarctica .

12-15 IS Europe, Africa, South America, Ant-
or arctica.
20 M. Europe , Ea..tern Med iterra nea n . Africa,

South America .
IS- t8 20 M. Europe, Africa, South A merica , A nt ­

arctica.
t8-2J 20 M, Central &: Sou theast Asia , Far East.

South America. Paci fi c Islands, A ustralia
and New Zealand .

21-00 40 M. Europe . Eastern Medit erra nea n, Africa,
South America.

Similar type operating schedules can be de­
vised from the charts for other operating con­
ditions and QT Hs.

Up.To-The-Minute Forecasts
Check WWV for the latest information on

propagation conditions duri ng the contes t
periods. WWV broadcasts propagation in fo r­
mation on 2.5, 5, 10. 15. 20 and 25 mc twel ve
times every hour. T he dat a is t ransmi tted at 4 1/1
minutes past the hour. and repeated every fi ve
minutes thereafter. G iven in Morse Code, the
transmissions consist of the letter • W. or U
followed by a nu mber ranging between I and
9. The letter designa tions apply to propagation
conditions as of the time of broadcast. and have
the following meanings :

w -c- Ionospberrc disturbance in prosress o r upected.
Ll-c-Unst abje cond itio n.., siiZnals su bject to fading and

norse.
N--Con..Jit ions normal, no warning necessary .
The number designa tions apply to propagation

cond itions forecas t for the subsequent () hOU TS,
and have the fo llowing meanings :

I-Impossible; 2-very poor; 3-poor: 4--fai r-lo-poor :
' -fair: 6--fai r-ta-guod: 7-god d : M-very good : l,l-ex­
cellent

If. for example. propagation condit ions are
normal at the time the forecast is issued bu t are
expected to become "poor-to-fa ir" during the
next six hours. the forecast announcement would
be broadcast as N4 in Morse Code.

Up-to-the-minute propagation data can abo
be obtained by tele phone from the C Rill. Radio
Warn ing Centers at Fort Be lvoir. V irgin ia for
the North Atlanti c area. and Anchorage, A laska
fo r the North Pacific area . The telephone nu m­
ber fo r this se rvice a t Fort Belvo ir is Area Code
703 ,780- 1444, and a t Anc horage it is Area Code
907.753-22 11 or 753-72 10. Informa tion on cur­
ren t radio propaga tion cond itions can be ob­
ta ined from Fort Belvoir 24-hou rs a day, and
from Anchorage between 0800 and 1700 Alaskan
Standard Time.

C.W. Contest Forecast
The Propagation Charts appearing in this

month's column are va lid for both the phone and
c.w. pe riods of the contest . He sure 10 retain the
charts lor use during Ilext l1Iofllh ·.'i C.II' . period,
The chart s a ppearing in next month's colu mn
will conta in Short -Skip forecasts for November
and December. 1965. Short -Ski p information
for Octobe r appeared in Iast month's column.
Good luck in the contest. 73, George. W3ASK
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are changed) cannot be used for en operation.
An)' modifications that might affect modulation,
frequency stabil ity and tolerance etc.. of a en
set I1Iml he performed by a properly licensed
commercial operator if the set is again to be
used for en operation.

Learning the Cod e

A num ber of me thods have been (and arc)
advocated for learn ing the code a nd a ll ha ve
their merits. Lik e lea rning a new word. each
le tter of the alphabet mu st be re pea ted often
enough 10 recognize it among others hy sound
and not by sight. T his takes a lot of consistent
pract ice.

l bel ieve the code is not difficult to master if
one is interested. On the other hand. if the code
is thought of as a chore and an "evil," the
psychological block is established and the ta sk
is indeed made difficult .

Learn ing the code takes time, pat ience, in­
terest and help. Alt hough I learned the code by
myself and ca n copy over 50 words per m inu te,
I rea lize that had I had some hel p. my task
would have bee n much easier-but what was I to
do in a town of 10.000 people in 1932 where
the re were no hams? I learned the code by send­
ing to myself. listening to an old regenerative re­
ceiver and coyping what I could.

Those who first learn the code by sight (by
memorizing dots and dashes visually) have the
hardest time. Memo rize the code by sound.

Paning the General Cla ss Exam

A hig h school gradua te who has had some
study in math and physics ca n. if he is interested,
learn enough theory I IIroll1:1I books ava ilable,
in H-9 weeks to pass the gene ra l class exami ne ­
tion. This means a study period every day of at
least I Ih hours.

If a local radio club sponsors a school (as
many do). one can. with help, pass the exam­
ination in even less time if he d il igently attends
all classes. I recommend the school as a means
for getting the ham license.

Do na ting Ham Frequencies to CB'ers

I have been a ha m longer than I have been a
C ff'er . I do not like or advocate the idea of
"donating" any ham frequencies to C lt 'ers for
hobby purposes. I do believe thou gh (and
strongly suggest) that certain freq uencies in the
present C B I I meter band be set aside by the
FCC for C B hobby communications. Wh y? Be­
cause sooner or later if this is done, there will
be a number of ham "converts."

The FCC would save itself many future
headaches if it designated say 5 channels in
the present I I meter CB band for C B hobby
communications and permit the C ff'er to work
hams cross band (from II to 10 meters ) ,

Five walls of r. f. on 10 and t I meters (whe n
these ha nds are open) ca n go a long way, I
remember ta lk ing to Hawaii on 10 me ters from
California with Vz watt when 10 was open­
quite a thri ll.

The moment anyone attempts to take fre-

--L..-_I\ __.;l 1

CHARLES J. SCHAUERS,':' W 6QLV
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quencies away fro m the hams for any other
serv ice. you can bet the hams will be more
fo rcefu l the next lime.

Question s

sn·..no l.s.b. Opcra1ion- " My Heath SB·400
t ransmi tte r has given me rea l fi ne service and I
am harry with it. T he other day. however. it
refused to wo rk on lower sideband. What should
I check'!"

Suggest you check V :.! .\ (6A V II ) . If th is is
okeh, then check the 3393.4 kc crysta l. If the
crysta l checks out then check the components
in the circuits of V:!f' and V:! ., .
Silicon Diode Replacements-."Why arc silicon
diodes placed in series? Why do ci rcui ts con­
ta ini ng them show res istors (and sometimes
capacitors) in parallel with th em ?"

Silicon diodes are connected in se ries to pe r­
mit higher peak inverse voltage (p.i.v.) opera­
tion. T o fi gure the number of diodes needed
for a specific p.i.v.• multiply the voltage (r.m.s.)
de livered by the power transfo rme r by 1.4 (both
legs o f a full wave circuit). then divide the p.i .v.
ra ting of the diodes into th is. Then as a safety
fact or boost th is by 40 to 50 per ce nt.

Resistors across diodes a re voltage eq ua lizing
components. They are used because diodes are
seldom un iform in back resistance character­
ist ics. When used together. diodes (even of the
same type ) do not have eq ual voltage di vision.
The parallel resistor (across each diode ) should
have a res istance lower than the back resistance
of the diode- this will often be be tween 75K
and 400K ohms.

The capacitor (usua lly ceramic) across the
diode and resistance is used for suppress ing
transient voltage spikes . Its val ue will va ry from
.0 1 rnfd to .03 mf and should be of the proper
voltage rat ing. i.e.. a lways between Ikv and 4kv.
de pending o n the voltages in volved.
Ush.I, p.11. T uhe-'Tm experiment ing with u.h .f.
and wa nt to build a c.w. 420 me transmitter
with an output of a ro und 75 to 80 wa tts . I do
not wish to fo rce air cool the fin al tube. Any
recommendations?"

Yes. Try RCA's 8072. It is cooled by con­
duction (heat sink) . It has a plate dissipati on
of 100 wa tts; can be used a t 420 me with ease
and because of its des ign is a high-perveance
tu be wh ich naturall y requires lower plate voltage
to obtain higher outpu t.

Ze ner D iode Noise- " I unde rstand tha t zeners
can ofte n crea te noise in receive r circuits when
used as voltage regul a tors. T rue o r fa lse? If
they do. wha t's the cure?"

True. A ze ner when used for v. r. purposes
may create noise as will any diode unde r the
right ci rcumstances. If zener no ise is encount­
ered. para lleling the zener wit h a .0 1 mf cera mic
capacitor will so metimes hel p. Also an r.f. choke
in series with the zener and if by-passed will
often take out the noise. Before altering any
circ uitry. however. try another ze ner. Often.
one ze ner wil be noisy when another will not.
I suppressed the noise gene rated by one ze ner
by merely pa ralleling the zene r with a 22 meg­
ohm resistor.
T ransceiver lIultl- "1 have a t ransceiver that
hums when I first turn it on and this lasts abou t
15 minutes, then disappears. What do I look
forT'

Wh at make and model of t ransceiver? Me­
chanicaI or elect rical (a.f.} hum ? Could be a
bad rect ifier tube or silico n diodes. bad filte r
ca pacitor or a tube with a fil ament to cathode
short ( when cold) if the hu m is electrica l. If
mechanica l. then it could be ca used by a mal­
adjusted re lay o r loose transforme r laminations
whic h can cause this cond ition when cold. He at
and ex pansio n stop the noise. Please readers.
he specific when writing to us!
Barefoot and Hi gh Powerc-vf 'm one o f th e hams
who be lieves in only using the power he needs
to communica te with . I have bee n using a
variac to reduce t ra nsmitte r power, bu t isn't
there a way to switc h in a transce iver or drive r
to an ante nna and cut ou t the power amplifie r
inexpensivel y? T his is what I wo uld like to do.
Any help?"

I presume you wish me to come up with a
recommenda tion for a good coaxia l re lay that
will do the job. Well. I highly recommend the
Dow-Key relay modenl DK2-60B. This is a
d.p.d.t . switch . has a l kw rating, a v.s.w.r. of
less th an LI S : I from 0 to 500 mc; the t ransfer
loss is less than 0.03 db at 30 me. has bee n
tested out at over 1,000.000 opera t ions without
" bugging out" ; has a 50 ohm impedance and
costs only $ 19.00-a bargai n in my estimat ion.
Write: Dow-K ey Co. Thief River Falls. Minn.
for more info. Good luck.
II RO-SOO- " ] recently tri ed out a National HRO­
500 rece ive r and found it to be a terrific se t.

Fig . l -A simple Iransistorized
pre . se lector / sig na l _ booster
fo r 80 thro ugh 10 meters. If
neceua ry, top down on l 2
and L3 for best signal.to.noise
rc tic. All resistors are 1,4
walt a nd deci ma l va lue ca-

pacitors are in mf.
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LI' L. -2 l urn link, # 18 cotton covered a t cold e nd of
L2 a nd L3' Vary tu rns for best opera tion.

L2, l 3- Airdux 8321 or B&W 301 6 coi l stock (32 t.p.i.,
1" dic., #2.4 tinn ed wire). 80 m.- 36I. 4() m.-23 I.
20 m, a nd 15 m.-14 I. 10 m. .4 t.
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Thirty

T he DX season is approaching and with it a
lot of fun . Our ha m hobby has many sides to
it and this is wha t makes it interesting. You
can rag-chew if you want to, hu nt DX . work
c.w. or phone. s.s.b. o r experiment. But in order
to keep our freque ncies we must occupy the
hands. If 10 meters sounds dead. give 'er a try
anyway. maybe someone will come back to you .
"Opening up" a band is fun too.

To those of you who are reading HAM CLIN IC

for the fin'l time and who may have a question
or two. please send in two IRe's (with your
letter) or 25<, in coin to cover postage. Be brief
but specific. Yo u can send your letters to CQ
Headquarters or to me at 4 Lutzelrnatt St.
Luzem, Switzerland where I presently reside.

Thank you (our regular readers) for support­
ing us. To you who are stamp collectors. we
want to say that we always try to use the Iatest
Swiss stamps on our correspondence. We receive
letters from all over the world and so we have
a lot of stamps to give away. Let us know if
you are a serious phi latelist. If you are. we'Il
enclose a few stamps you may not have.

73 and 75 Chuck.

transistors works like a charm. Its output wave­
form is excellent.

T he inductance L in the emitter of the first
transistor can be a good iron core choke or the
primary of nearly any output transformer (2000
to 6500 ohms or so). T he capacitors across the
inductance may be varied in value (along with
the latter) to give you the frequency you want .
I suggest that you keep the ratios of capacitance
of the two condensers as is and vary the size
of L.

Transistors other than 2N370 (as shown)
that can be used are: 2NJOS. 2N283. 2N371.
2 372, 2 373, 2N374 and C K-722 .
Peak and Peak-to-Peak Prohe- "Can you please
give me a diagram of a peak and peak-to-peak
reading demodulator probe that I can use with
my oscilloscope? I would like to switch from
peak to peak-to-peak readings too."

Be glad to. See fig . 3. Th is probe is sim ple to
make and can be co ntained in the body o f an
o ld ba ll point or ma rking pen. Coax cable is
used. of course, fo r connectio n to the scope.
T he probe point ca n be the pen poin t (if the
pen body is not metal ) . When the switch is in
the peak position. yo u will note that one diode
is used. in the peak-to-peak position both diodes
are used. It is a good idea to li se match ed
d iodes , i.e., both having the sa me back an d
forward res istance.

f ig. 3-Circuit of a simple pea k a nd peek-to ..peak
de modulator scope probe .

.,. ,.. ,..
10 d "" II'

,,*, 1'1
2N370 ,

\) ' 1', '
,.

~

~ - -
Fig . 2-A.F. ligno l generator

Sooner or later. I'll add one to my sta tion. but
tell me. wou ld it not be wise to use a number
of special antennas for optimum reception ? I
say this because when I tried out the set using a
72 ohm dipole, some bands were received better
than others:'.

The H RO·SOOis indeed an excellent set and has
more or less now established itself as a "stand­
ard" for others to "shoot at." But when it comes
to optimum operational results it is no different
than any other high quality set-they both need
the properly matched antennas. \Vith the HRO­
500. SO ohm antennas are suggested. On the
low and v.l.I. bands a good antenna is important.
I would like to see National come out with the
same set minus the low frequency bands: al­
though it is nice for a ham to have full coverage.
All of the hams I talked to who own the HRO­
500 use only the ham bands.
~\ II . hand Selectro-hocster-c' tf-low about publish­
mg an experimental circuit for an all band signal
booster-selector? It should be transistorized.
fairly low noise and work . Can you do this for
a broken-down old-timer?"

Yo u may be an old-timer but I do not con­
sider you broken down--at least not if you are
interested in ham radio. T here are older hams
than you still tapping a key-I don't consider
69 as old.

See fig. I. T his is a good booster-se lector and
I call it the "selectro-boosrer'' (SB) .

The importan t poin t in construction is to keep
the output and input ci rcui ts isolated. I used
2N384 transisto rs but you ca n also use 2N2494.
2N2495, PADT-30, 2G40 1 or a 2N15 16.

The tuned circuits are not crit ical and the
unit will work down to 6 mete rs if the proper
transistor is used for the frequency.

I suggest mak ing yours in a Mi nibox so th ai
shie lding of outpu t and input circuits ca n be
accomplished with aluminum part itions.

The input impedance can be SO or 72 ohms
and the output 7. ca n be adjusted to suit your
par ticula r receiver by varying the num ber of
link turns on the output coil.

For low-loss I recommend usi ng ceramic coi l
forms or no forms at all.

I ho pe yours works as well as the one I con­
structed. I do not suggest that the S8 be used
with anything but an unbalanced transmision
line (coaxial cable). Good luck.
A.f. SiJ:Ol.l1 Gcncr.lfor- "I would appreciate it
very much if you would publish the circuit of
a good single frequency a.f. generator that puts
out a good sine wave. It can be one that uses
either tubes or transistors. Any frequency from
500 to 3000 cycles will do fine. Help me. please?"

Sure. See fig. 2. This lillie a.f. generator using
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WALTER G. BURDI NE.* W 8ZCV

W
E who have been in the radio game since
the early twenties often fail to realize
how complicated the art of communi­

cations has become since we onl y had to worry
abo ut three or four types of tubes and the A.
B. and C battery supply. w e also rail to think
abou t the complexity of the circuitry for even
the simplest receiver and transmitter. When I
built my first ten meter outfit. it W.IS about as
small as any transmitter. Yet today I have a bel­
tcr trans mitte r with three times the power output
in about one twentieth the space. and this one is
both v.f.o. and eryst..ll controlled. This has come
about by every one contributing a little toward
the development of better ci rcui try and better
part s, along with parts placement and smaller
com ponents. The amateur has had a lot to do
with development of the smalle r, mo re complex
und more depend able ama teur station. Al most
any th ing the progressive ama teur wants, he is
ab le to build .

Today the three o r fo ur types of tubes have
been repl aced with about three thousa nd types;
each more durab le and se nsit ive than the best we
had when we started . T here is a tube fo r every
purpose that we can think of now. If a tube won't
work because we have space problems, we can
usc a transistor, diode o r some other means to
do the job. We have every know n method of do­
ing complex chores in the amateur radio hobby
at our fi nger tips. Even the small transistor. with
its very low-power consumption will out per­
form our best tubes that we had to use in the
beginning. We can now operate a complete
radio receiver using transistors on less power
than we could operate the filament of one of our
tubes that we used in the beginning. We don't
even lise power consuming pilot lamps any more.
For such is progress, have you ever seen a tran­
s is to r radio with pilot lamps?

Quest io ns ond the ir answe rs

Man y of the amateurs do not use the informa­
tion they have at home. They just do not know
how to lise the information they have in their
handbooks. This is because they do not under­
stand the theory behind those diagrams, tables
and graphs. Don't forget that to many of the
hams, radio is only a hobby and they arc usin g

• R.F.D. 3, w am esvme, Oh io 4SOfiK.
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it for just that purpose. They do not intend to
try to make a living at rad io or its allied occupa­
tions in the electronic t rade. It is just a hobby
and the necessity fo r knowing the theory behi nd
each diagram will likel y never be needed by our
hobbyist. But he could use this informatio n if
trouble develops und he decides to try his hand
at equipment repair. This com usually cause more
trouble than you had in the first place. If you
built your equipment at first. then you are on
your way to being able to repair the equipment
in case of trouble. The handbooks have all of the
information that will be needed but it is usually
so covered with technical verbalism that the
technical substance of the sentence is usually
clouded in its meaning. Careful reading and an
a na lytica l mind will usually clear this problem.
Let's see if we can clear up some of this In­
form ation to our benefit.

One of my hardest jobs in repairing a radio
set was caused by someone trying to repair h is
set by himself and failing to use all the in forma­
tion he had at his fingertips. He had taken the
tubes to the drugstore to check them and they
all checked "GOOD". so he preceded to rep lace
them. All were octals, and he found they would
all go in the same socket. He was lucky and got
most of the tubes in the right socket except he
exchanged :1 61\.7 and a 6A8. Statio ns were re­
ceived from the high powered locals but no sc nst ­
tivity. T hree other repairmen plus the local o ut­
let of the manufacturer tried unsuccessfully to
fi nd the trouble. then I got it. J did just what the
rest of them did. checked tu bes. continuity o f a ll
coils, fo r shorted ca pacito rs and resistors. etc,
Nothing apparently wrong. It was a cos tly set,
so I just could n' t give up. I started at the ante nna
and worked toward the end. I checked all of the
circu itry ::IS it would be in any supcrhetrodyne
and fou nd the two tubes in the wro ng sockets.
You just never loo k for the obvious trouble. a ll
trouble 11111.\'1 be complicated and ra re . By the
waythis W :IS at the beginni ng of my radio repair.

The foregoing litt le sto ry wasn't to ld to show
you how stupid I was. but to tell you that re-

Robe rt Van Hoo~ , WA8QFI , 3643 Woodland Terrace,
Dayton, Ohio operate, the 6 and 2 me te r band, on
amateur radio, He i, Commander of c.A.P. Squodron
703 in the O hio Wing. On CAP frequencies he opera te'
the Bond, near the 160, 80,11 a nd 2 meter ba nd, a nd

ha, 7 yean of c.A.P, operation. Nice se t-u p, Bob•
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A Navy TCS converted for amateur ule end on NC­
183·D used with a vertical antenna hcs snagged 42
, tofe •• Canada. Puerto Rico, Brazil, Fronee , Columbia
Dnd Argentino for Doug Seyler, WN80Kl, 14, of 3286
Rinda lane, Cincinnati. Ohio. Doug' s favo rite ba nd s a re

15 meter c.w, end 2 mete r phone.

placing parts in a radio set must be done with
care. Luckily no other parts were damaged by
having these tubes in the wrong socket. but it
could have caused so me ex pensive parts replace­
ments.

Letters
Doug Sey ler, W NSOKL. 321i6 Rinda Lane , C tnci nnarl,

O hio writ es a newsy leit er. " Dear W a lt : Hi there. I
don't have a subscription to CQ bUI my dad gets it all of
the t ime so I thou ght I would write a nd te u you how
much I enjoy your column. I have heard you on two
meters and hope 10 talk 10 you sometime.

" I got my license last November and operated strictly
40 meters until J anu ary. Then my dad. WRJ RB, and I
threw together a two meter ril. Aboul three months alia
I sot on IS meters and worked my firsl O X. We have
IwO rigs, a converted surplu... Navy T CS running 7S watts
on 40 and IS meters to a vertical and an NC-1R3-0 reo
ceiver, This makes up the main rig. We also have a two
meier station cons! ...lin!f of a homebrew riljJ: running 20
wall ... to a S element bum 2S feet hilth with a con­
verted A RC-3 receive r. I've worked about 42 states. Can­
ada, Puerto Rico , Hra ztl, Argentina, Columbia and
France. I hope to !fel my General in August or Novem­
ber.

" I am enctosing a school picture. I am sorry I don't
ha ve a ny o f me at my rtg. 1 am 14 yean old and in t he
91h grade. My ma in bands a re U meter c.w. and two
met er fane.

'" thi nk we shou ld have mort" novice contes ts. other­
wi se I Ihin k me rad io magazines are a great booster It)

ham radio . I hop e it continues 10 be a ve ry fascl nating
hobby and th at more people become.. aware o f its ex ist­
a nce. By the way, I'm already helping a couple of pro­
specttve ham ... and my theory Is that you have to set
people interested in radio as a more than pa...time hobby
to make really good amateurs.

··Well. so tong for now and I hope to see you o n the
air. Thanks and 73. Doug ,"

"Dear Walt: I have read your column with great inter­
est since I obtained my novice license and find it very
educational. I plan to oblain my ge neral class license be-

fore the fir st of the year .
'" am IS years old and have been on the air for about

-4 months. I have worked 34 slates with 3 I confirmed. I
haven't had much OX out o f the United States and only
o ne good OX contact with P aran a , Brazil. T he signal
was S79 in Brazil. Whal I need is any station out of Ihe
U.S. on 1:5 meters. I usually work IS meters between
2300 and 0300 owr just about every night. My fre­
quencies are 21.111, 21,162 and 21,11\0. ' cou ld U'>C some
sheds in 7 land, I have cnrv worked into Washington
Stalt'.

" My rig is a OX-40 running 7:5 watts 10 a dipole an­
tenna. The receiver is a surplus Air Force SP-600 Ha m­
marlund receiver. , will sked with anyone anytime and
for any reason.

•. , wou ld appreciate your mentioning me in your col­
umn, I will also exchange fetters wilh any fo reign amateur
sta tion o r s.w. l. 73 e... beM O X. Ray,"

Ray may be con tacted at : Ra y Keyes, W N900E, 11 26
Barksd a le A venue. Bu nker H ill A.F. Ba se, Peru , Ind i­
a na 4697 1.

Your Chance To Do Your Boy Scout Deed
For The Day

" Dear W a lt : After some hesi tation I am wrrtmg this
letter to run a " Help Wa nted " ad , so to spea k in your
column in response 10 your invitation in CO.

"As you see from me signature I have o btained my
novice ticket (last April) .

..No.... comes Ihe problem : I am disabled 10 the extent
thac I am unable to handle any tools or wi re my equip­
ment or copy C.W. by pen or pencil. I use an electric
rypewrtter for this purpose. I am teaching my~U the
code for my general or conditjonal license thru the U'>C
o f the Inst ructo grap h.

.. , have my receiver, A National f'o'C-270 and trans­
miller a Knight T-ISOA hooked up but aner much CQ­
ing on 40 meters I don't seem to he getting out.

" Wall, would it be possible 10 ljJ:et someone to check
my equipment over. could some local check the con­
necucns and find if l have every thing hooked up and
working correct ly hy uslnll a field srrength meier of some
other method? I would like very much to be able to use
my equipment.

" I hope that this will he possible but at t he sa me ti me
I don 't want to be putti ng anyone out.

'" will appreciate anything thaI can be done in t his
regard. Kindest rega rd s. w es Harris, W N90VD. 17:5 :5
North Sawyer Avenue. Chicago. Illinois 60647, Tete­
phone 23:5 607N."

Thanks for the iener Wes, I' ll bet a p'lug nickel that you
will get help to solve your problems and soon if I kno w
my hams. , know of no beuer hobby for a person thai
has your problem than ham radio. I sure hope you pass
your general license test and get on Ihe air, this is Ihe
best therapy thai I ca n think. o f : 10 be able 10 converse
with other hams over the world. ~t osl o f the hams I
know would be iliad for the chance to help some one
who is trying to help him~lf in such position as you
find yourself. I hope that your condutcn Improves to the
po int where you will be able 10 wire up your own equip­
menr, we need more hams with Ihal kind o f spunk . Good
luck.

Fellow hams, here is your chance to show ham radio
up for Irs best . Thanks.

Help Wanted
If you need he lp with any of you r radio st udies o r

any ot he r rad io prob lems th at you think some o f our
readers mlght be ahle to solve for you just put all o f the
information that you have do wn o n paper a nd send to th e
help wanted part o f our co lumn. Someone will hel p it
they can. I have received many Ieuers from people wh o
have been helped to ham radio operators by someone who
has read about them in this co lum n. A dd ress mai l to
Walter G . Bu rd ine , WloIZCV , R.....n , #3, w aynesvtue,
Ohio. 4:506!!. UO NOT send mail to the New York office,
it just slows down the mail and puts a heavy load on the
already loaded (Hie! Ed.) office staff. I have had a few
leiters addressed 10 the ontce that have been remailed and
a rr jved too late to make the column that I had just
mailed. I know you can read better than that.

n. Walt, WNZCV
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COLUMN

BY BOB BROWN, K2ZSQ
AND ALLEN KATZ, K2UY R "

N
o w tha t the Se ptember 1st comme nt fil e

dead line has past , all that anyo ne can
do is bite his finge r na il s. wa it. and hope

fo r the best. But if past v. h.I. dec isions of the
FCC are any indication of the future , tha t
' best' may be poor indeed . Was the 147.9 me
2 me te r c.w. subband a joke as some sugges t?
And the present incentive licensing pro posa l. as
it concerns six and two meters-is it helpful or
as far away from such as the man in the moon ?

One thing is fo r sure: segrega tion has never
hel ped anyone . It lowers the standards of one
group and thins the membership of a nother.
T here a re st ill man y sta te-o f-the-a rt accompl ish­
ments to be made on two and six me ters-s-ac­
com plishments which can benefit from the elTorts
of every technica lly inclined v.h .f. enthu sia st.

A s a n example. let's consider the presen t situ­
ation o n the 144 me band . Here the techn ician.
who by defi nitio n is lice nsed as an experimenter.
is denied ope rat ion on that pa rt of the band
where 98 % of such experimenta l o perat ion is
cond ucted. Oscar III, which should have been
of prime in terest to the "true Technician." was
barred from his use. By the way. we suggest that
qua lified Technicians try requesting specia l per­
mission from the FCC to opera te be low 145 mc
on an "experimenta l" basis for the ex press pur­
pose of commun ica tion via Oscar IV .

To make ma tters worse. the Tech in particula r
and v.h .f. in genera l is a vict im of the problem
of the " few rotten apples:' T hese incompe te nt s.
ma ny of whom do not know wha t Ohm's Law
is a nd have difficult y recognizin g . - as "A." a re
the fell ows who sta nd out. No wonder the present
image of the Technician is anything but tech­
nical! T hese a re the type of problems the "in­
centive licensing" pro posal not on ly ignores,
but aggravates . . ,

A lthough we have been ra ther na ive. it has
become clear to us (by utter repet it ion) that
so mething is wrong with the mai l-orde r Tech­
nicia n lice nse ; and that some thi ng is not only a
Techn icia n but a Genera l or an Extra al so. T his
type of " lice nsing" should be abolished-tha t
wo uld be incent ive!

Furthe rmore, it has been suggested by many
Technicians that they wo uld like to see a to ugher

·c / o Allen Katz. K2U YII , 48 Cumber land A venue ,
Verona, N ew J ersey, 07462.
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theo ry test. one superior to tha t of the G eneral
and concentrating on v.h .f, techniques. After all
why should a Technician be required to know the
length of an 80 meter dipole when he can't even
operate on this band.

You may have no ticed that we have said
nothing about ince ntives for gett ing an Extra
class license. But, as pointed out in prev io us
colu mns, neither does the techn icia n who is
se riously inte rested in v. h .f. operat io n have any
incentive to obta in a higher lice nse. O h well ,
there a re always the bands 220 me and a bove.

Oscar IV Delayed

News from Ca liforn ia indica tes that 2 me ter
space communications asp irants will have to wait
an extra 3 months before Oscar IV goes into
orbi t. Launch date is now sometime in Janua ry or
Februa ry. T he reason for the delay a ppears to
be a desire o n the part of the Oscar group to lea rn
exactly what amateur sent iments are on future
communications sa tell ites. One suggestio n was
to crea te a sa telli te that would repeat be tween
10 and 6 me ters. For more det a ils of th is pro­
posa l see last month's W3ASK's S PACE COM­

M UN ICATIONS column.
We a re not part icu la rly happy about the above

proposit ion. Co nsidering the preparatio ns a lready
made by amateu rs on 144 me. it seems kind of
ridiculous to switch horses in mid-strea m. Once
a permane nt ly-operating satell ite has been es­
tabl ished on the 2 mete r band. there is only

He re 's a sho t of W3 SDZ's 20' pa robolic dish used to
ma ke co ntact wit h KP4BPZ o n J uly 3rd fr om Vic's
Milton, Pc., QTH. He spe nt Aug ust & September r unning
te sts with W4HHK & HB9RG on 432, an d will be
a ttempting a conversio n to 1296 mc d uring O cto be r
& Novembe r. Test info is avoi la ble to anyone " rea lly
eq uip ped" : W3 SDZ, BOlt 345, Milto n, Pe. Phone: (717)

437-2769.



Anoth~r statio n to wo,1t KP4BPZ on 432 me was DJ4ZC,
pictured a bove with Dl61Q putting the fi nishing
to uche s on the ir 1 ~ meie r yogi configuration. In what
is undoubtedly a " fi r,t," the Ol-KP4 QSO was not only

a ccomp lished on u.h.f.• but o n s.s.b. yet!

Ju ct a lillie' over one' yea r after KP~HPl fir!ol aimed
the 1.000 root di"h at Ared bo, Puert o Rico moonward
and broke the ·B 2 me OX record. they have d one it agarn .
And th is t im e due 10 earlier news o f their pl ans m a ny
more !l.latiom;, were a b le 10 pa rtici pate. At least 20 con­
racrs on c .w . a nd s.s.b. were' m ad e. The Arecibo pro ject
mu..t p:o down in history as a major u.h.f. p:ai n. It p:a\'e
inCe'nli \C' to !olat ion" a ll m 'er Ihe world to p:el their 432
me s)'slems work in,. In New J ersey thC're were a t lea"l
sil( !l. lat io ns copyin, K P4RPZ- Iwo m ade the p: rade wilh
a conlact. O ur o nly disa ppoi ntme nl was Ihat contaci
... a .. not e'\,la h li..hC'd bC'lween slations o lher lhan KP4R PZ.
The o n ly report" we have o f recC'plion o f a slation o lhe r
than KP4RPZ is lhat o f Knl\\'A I2, a p:rou p of ama­
leu rs u "in l/: o ne of the 60 foot dishes a l Bell TC'lepho ne
lahc; in 1I0 medell . K2MWA 12's echoes werC' copied hy
K2TK N and W A 2FSQ , wh o coincidentally a re also
located in N .J . Al MWA . the sillnals o f W IR U and
W 3SDl were receh'ed. fl o weve r. judlli ng by the sched ules
me ntio ned in t he le ite rs which follow, this si tual ion
should nOI la!ol lo ng,

From the Mailbag
I h n ' llrd zen. W MJI.O, o n 1296 IlC l h ·it) In Oh io : "we
have been maintain ing fr equent co m mu n ica l io ns be .
tween here in To ledo and Deteon and Sandusky, O hio
o n 1296 me : u ..ually o n phone. T he di stance s a re 50 a nd
47 m ile airline rC' ,"pec th ·C' ly, W e a re nOI solid a ll the
time , but hope to be' by wint er. T ypical equipment is
eit her a .:!C 39 Iripler o r tripler a mp . M ost o f the con­
verie r.. a rc pat terned aner the K6AX N o ne from ~t a rch
19M Q."T,

Kurl ' It'IIIIt'... UJ~ZC, G erillan): "After a n un..ucce ....ful
..t temp r to work KI'.IBI'l o n J uly J rd, we fina lly wo rk ed
h im o n J ul)' 2~ with s.s.b . T he fi rs t at te mp t wa s prima ril y
un..ucce ..ful because "' C' we re u na hIe to get a n RI2: 2: a m­
pli lier work in~ . T h is is the 432 m e a mp lifi e r ce scrfbed
recent ly in RC A " Ham T ip s." Efficienci es were arou nd
20 '!c a nd the lube ilas a n eXlre me l)' d eficat e screen jtr id
N o .1 ( which rc..uhed in t wo killcd tu bes ) . S O WC' mad e
up ou r m ind.. 10 h u ild a ca v hy using four 4X I .50 ' !o.
which produced abou t 1 kw p .e.p . ou tput wi th 1..5 k v
on IhC' pl a te.. (ahllUl .50% el1idency), T his amplifier PUI
o ut it'> fi r..t r .r. dur-ing the QSO wi th KP.lBPZ." (ThaI 's
Clll l illl: " cI(J~C'!)

"Because he re in Germa ny an te nnas wi th 2:0 db gai n
are rC'adily availa ble, a nd IhC' d istances a re nOI a s g reat
as in the U,S.A ., there i!!o m uch 70 em s.s.b. troposcaner
ucrivt ry. we tho ught you might he interested in how
u.h.f, looks on this sid C' o f IhC' At la nnc, so we thought
WC' would IC' I you kno w," (lY lI' urll'-ThunJu!,

I'.aul '\o il"u n. W.lH II K , Colller~ lIIe, T enne"'''eC': "This
leiter is 10 srve you a few m ore deta ils o n our end
of Ihe KP4 BPZ m oonbounce rest s, We used a barefoot
home-hui lt conver ter with a noise ttgure o f M db. There
wa.. no r.r. ampl ifier at the input , just a hot IN21F
mixer, T h C' fi r", U . is a pair of 6A ~t 4's a t .19..5 me in
a cascode circuu. Seco nd i .I. is 7.0 m e and is fed into
a 7.5 A3 rece tver. The a ntenna wa s t he 1M foot d hh
pictured on the cover o f the Ma rch M i ..sue o f QST.
A two element yagi is used 10 itlumlnate the d ish, The
rranvmtne r sta rted o ut a t Ihe u sua l M m e a nd ended
up wi th a surp lus T -271/A RT -2R wi th a p air o f E imac
4CX 2.50 ' .. in para llel. Po we r output was 200 wall s."

"Duri ng the contact . Sa m , \V IB U , wa s o n the ...s .b.
rig a t "1'~IWl. H i.. renort to me was 559X, a nd I gave
hi m RJ (0 4 a nd S 3 for the ...s.b. s igna l. T h is was a
ve ry con..e rvative report .•. hut in the e xcite ment of
makin~ the contact . . , iI wa .. the firs1 th ing th at ca me
10 mind. W e we rC' reading h im so lid with litt le dl ffi cuky.
T he b lower o n th e su rp lus ART-2M made so m uch noise
u wa .. like oper:ll in g a lon)/:side a jel plane warming
up , , , hi , which d idn 't help. T he Q SL has sinc e a rnved
f ro m Gordon , and is quit e a t t rac tiv e, being a co lo r
photograph o f the bill dish." tPaut also mentioned his
anpreciatton JOI I I' e .lIIpp or l .\tA RS 1(ul'e h i s proiect ;
h i' is ,·t'r, ' (lc/ il 'e i ll t h is o r1(w ,i::.alio". Included also M't H

a newspaper clippinl{ descr ihing the contact-can C"x­
(·t' flC"ll t l'.t w II /, I l' oj the Ro od 1' lI h lidl)' t h is k ind o j en­
deaver e fl ll " rinK 10 ham radio,

IColl l i ll lled em page 921

In ca s. you're curio us what it take s to hop the pond
an 432: DJ.4ZC sits at the left o f the cavity, power
sup p ly far 1,5 ltv hidd en in shoe box, next come s th e
d rive r, d river p _s" an d fina lly a mere so lid .sto t• .4
meier tra nsce ive r. No it wasn 't a " b ird ie " - he ' s looking

at a treasured KP4BP Z QSL!

• •

KP4BPZ•
VI .

•

432 Mc Moonbounce

one logical d irection for future Osca rs to ta~e­

and tha t is up.' T he sun ested 1296 and 431 me
beacons would at least be a step in th e right
direction.

Possibly o ne reason for the Oscar poll is to
det erm ine just how much v.h.f. ama teur interest
there is in sa tellite communica tions. There was
certainly no qu estion during the 2-wcek-plus
period tha t Oscar Ill 's repeater was in opera tion.
Everybody and his brother was listening. Rigs
were dug out of the a tt ic or basement a nd put on
two whi ch had not been on for yea rs. And we
doubt whether th e effec t of being able to work
Eu rope o n 144 me will wear off in a long time­
if ever. However, report ing could have been
bette r. Lists of o rb it numbers and calls of sta ­
tions heard or worked are just not as useful as
descri pt ive letters. Reports of preparation s for
Oscar IV might a lso hel p. We have already
sta rted se ll ing li p a system to mon itor Oscar IV's
1296 mc beacon.

I
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FLASH: USA·CA·3079 FOR All
COUNTIES AND SPECIAL

HONORS PLAQUE!

Awards

T e A. Twin County Award as described and
pictu red in J une CQ. has a new custodian. John
M. Ciganek. W4GYP. RT E I. Leesburg. V irginia
22075 .
ZO:"l'E FIVE A WA RD, sponsored by the
Ca nisteo v alley Amateur Radio Club of Hornell .
N.Y. to promote both state-side and DX con­
tac ts with sta tio ns throughout a ll states .
provi nces and countries located in ZON E F IVE.
It was des ired to have the awa rd with in reach
of everyone se rio usly interested in it. bu t not
obtainab le with such ease as to make it wo rthless.
Contacts must have bee n made afte r Janu a ry 1,
1947 on any or a ll bands. ei ther c .w. or phone
or both. Contac ts with mobiles do not count.
contacts may be made from any authorized lo­
cation. GC R applies. send list of confirmed con­
tacts (or hea rd fo r s.w.l.) showing times. dates.
calls. country. sta te. county. province. etc. Send
this with $ 1.00 to Awards C hai rman. Canisteo

K9 EAB, Cliff Corne hold er of # l·R USA-CA-SOO Awa rd
USA-CA-l 000 # 6, USA-CA-1S00 #1 , USA-CA.2000
# 1, USA-CA-2500 # 1, USA-C A-3000 #1 and now

apparently # 1 USA·3079·CA

Yes. as I am in the midst of trying ha rd to
meet my deadline- I T IfA/'/'EN EIJ- ap­
plication for # I USA-3079·CA arrived from
that young man from Peoria. Ill ino is. C liff
Corne. K9 EAB . Fortunately I had already
planned to lISC his latest photograph in th is
column. This photograph a lso shows his
equipment and prominently dis played is his
.# 1 USA-CA-3000 A ward and two other CQ
awards-c-w.cz and WPX. Congra tula tions
and continued Good Hunting C liff! Of course
I have not had time to check his application,
but as anyone who has had any dea lings with
Cliff will verify. I know the ap plication will
check perfectly.

claimed confirmed counties has been anything
but overwhelming.

W8UPH
WoKZZ
K8VSl
K8YGU
W9CMC
WSNXF

1780
K8BAI

1500
W6KG
KDHUU

PROGRAM
USA·CA

VE3-9301
K81WI
WA9AJF
K8KOM
WflVFE
2050

K3lXN
2000

K9UTI
WSEHY
WA8EZW

3079
K9EAB
3020

WDMCX
3005

K8CIR
25 00

K4VOF
KSSGJ
KSSGK
WDJWD

the

SPECIAL USA-CA HONOR ROLL
TOP TWENTY·FIVE
COUNTY HUNTERS

BY ED H OPPER,· W 2GT
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T
il E big story for the month is that any
minute a very famous County Hunter will
have (or already has) the QSOs and con­

firmations to qualify for the USA-3079-CA for
A LL counties and special Hono rs Plaque. There
are rumors that another famous County Hunter
cla ims to have the necessa ry confi rmations;
time will tell. I feel sure that when the USA-CA
Program was conceived a few years ago, few
dreamed that anyone would corral them all.
much Jess two possible claims in one month. I
am happy that I am so closely associated with
the program when T H REE hunters make USA­
CA-3000. And now for these 3079. Hemi please
get me the smelling sa lts .

A ll the above. unfortunate ly, tends to steal
the spotlight from "Ous". KHC IR. who qua lified
fo r the USA-CA-3000 A ward #3. "OUs" a lso
received endorsements of A LL 40 Meters and
ALL 40 Meter SSB for his USA-CA-2000 Award
#2 and his USA-CA- 1500 Award #5. He also
go t a ll the abo ve plus A l.L C W for his USA-CA­
1000 Award # 19 and ALL 20 Meters for his
USA-CA-500 Award. Harry, K8KOM , received
USA-CA-2500 Award en dorsed Mixed and A LL
40 Meter SSB endorsement for h is USA·CA- 1500
Award. Orville. K0I1K . received USA-CA- 1000
Award endorsed M ixed. USA-CA-500 Awards.
a ll endorsed M ixed . went to K3SV I, WA4GAY.
WA4P FQ. WA5HDA. WA8H SB. K011 K and
KOSP H. Aga in. congratulations to all,

New Honor List

The New Honor List. starti ng th is month.
was su pposed to show the actual claimed COtl­

firmed counties of the TOP 25 County H unters.
Although most letters have expressed pleasure
with the ew Honor List. the response for

-103 Whitman St., Rochelle Park. New Jersey. 07662.



NOW WITH A SUBSCRIP­

TION TO CO YOU REAL­

LY SAVE A HEAP OF

WAMPUM - AND YOU

GET YOUR FAVORITE

HAM PUBLICATION

SENT DIRECTLY TO

YOUR TEPEE. NO MORE

WILL YOU HAVE TO

PACK UP YOUR S~UAW

AND PAPOOSE, TRUDGE

TO THE TRADING POST

AND RUN THE RISK OF IT

BEING SCALPED CLEAN

OF ITS SUPPLY OF CO.

1 yr. Subscription $ 5.00

2 yr. Subscription $ 9.00

3 yr. Subscription $13.00

• • • • • • • • • • • • • • • • • • • • • • • • • • • •

• • • • • • • • • • • • • • • • • • • • ••••••••

• •• • • • • • • • • • • • • • • • • • • • • •••••

a savings of $ 4.00

a savings of $ 9.00

a savings of $14.00

• • . So order now and join the other braves who, through this

service, have acquired more leisure time to hunt, fish, weave bas­

kets and raid wagon trains. Be sure you include your Zip Code to

make Pony Express delivery faster and easier.
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USA-CA HONOR ROLL

'00
KBIIK 507

WASHOA 508
X8SPH 509
WA8HSB 510
X3SVI 511
WA4GAY ._ 512
WA4prQ .. 513

Q UErl.AL CERTIFICATE, a new award issued
by C .R.A.G. for confirmed QSOs with any two
or the following: TG4AA. TG5A A. TG 6AA .
TG7AA. TG8AA and TGOAA. All of these are
to be operated by the radio club in special ex­
peditions to these "rare" zones in Guatemala.
Cost of this award S 1.00 like the other two and
certified list: no QSLs to T G 9SC.

METROI'OI.lTA:s' ~t\SIl"ILlE A W /\ un a s
photographed and described in CQ fo r J une has
a IIell' custodian: John w a rd. \VA 4 10 L. IOO--J

eely's Be nd Road. Mad ison. Tennessee 37115.
Hope you ere all ha ving a wonde rful summer

and vacation as I write this, but also hope you
find time to write a nd te ll me. how was your
month'! 73. Ed. W2G T

rrG CEn.TII' ICATE, of C. R.A.G.- rcquire.
me rit s:
Issued in th ree classes. for confir m ing a spec ific
num ber of T G 9s and differen t zones in Guate ­
m ala (TG4. 5. 6. 7. 8. a nd TGOl

~Ied('o . C entra ! ~orfh H l'~l of
& South Ahlerlca Aou:rka Th e '''lurid

Guatemala ~ QSLs _ 3 2
Bence ( V I' I) 1 1 1
Costa Rica 05 .... ... . . . •3 , 2
Nicaragua 05 •••••••..• • • •3 2
EI Sa lvador ~ 3 2
H onduras . 05 .••••.•...•.. • 3 2
Pa na ma ~ 3 2

.\ 1",,1(,0 . C entra! :'\urlh He'>lof
Chi '>" s: South Anlt'rlca Anl('r lca 'I'h(' " '"rld

ITG 1 .. . .• •• 3 TG9s .. . . • •2 TG 9s ..... I T G9
2 Zones 1 Zone I Zone

ITG 2 .. . • • • . 7 TG9s 4 T G9s 2 TG9~

4 Zones 2 Zones 2 Zones
TIG3 10TG9s 6 TG9s 3 TG9s

~ Zones 3 ZOnes 3 Zones

Ferr tto rles VEg. Submit the 6 QSL cards. W,\ \'1':
A WA RD o. and $ 1.00 or JO IRe , . All cards
will be returned.

Til E C I.UII D E RAIlIO AFICIO:-iAD()S DE
G U'\TE~l/\I..A, C .R.A.G .. offers th ree beau tifu l
certificates. as listed below. All a pplications
should be sent to the Awards Manager. Cesar
A. Stu. T G 9SC. P. O. Box 53. Guatemala Ci ty.
Guatemala. enclosing S1.OO or 10 IRCs. Sea ls
for extra classes will be sent for 2 IRC s. but if
applied for at the same time as the award. there
is no extra charge. Do not send QSLs. a certified
list by a radio club officer o r two licensed radio
amateurs will be acce pted . Also avai lable to
s.w.L's.
ISDIA:-iIA CERT IFICAT E, of C. R.A.G .- rc­
quirements:

WACAN-Wo rked All
Canada.

1000
K611K 84

3000
KSCI R 3

2500
K8KOM 11

GRA:\'ITESTATE AWARIl, The N ashua M ike
And Key C lub. Box 94. Nash ua. New Hampshire
is happy to offer th is award to promote con­
tact s with New Ha mpsh ire stations. Requi re­
ments are : St at ions in 1st call area need con­
firmation s for QSOs with 35 New Ham pshire
sta t ions in a m inimum of 5 counties. Other USA
a nd V E sta t ions need 25 N.H. QSOs in a mi ni­
m um of 5 count ies. Send ce rtifi ed list a nd $ 1.00.
D X ( including Klf 6 a nd KL7 ) need 15 New
Ha m pshi re QSOs in a mi nim um of 3 counties;
They se nd cert ifie d list and one 1.R.C. All con­
tacts m ust be a fter Ja nuary I. 1962. portable
sta tio ns count. but mobile sta tio ns do not count.

WACA:\". Wo rked All Canada. spo nsored by
th e N or tc wn A mateur Radio Club. VE3NAR.
P.O . Box 356. Adela ide St reet Posta l Stat ion.
T oronto. Canada. Produce QSL ca rds to verify
QSOs with 2 di fferen t stations o n two different
bands in each of the following I I sections.
Prince Edward Isla nd VEl, Nova Scotia V E l ,
New Bru nswick V E l. Q uebec V E2, Ontario
V E3. Ma nitoba VE·t Saskatchewan V E5. Al­
berta V E6. Brit ish Columbia VE7. Yukon and
or Northwest Territories VE8. Labrador and or

ewfoundland VO. All contacts must be made
from an area within a radius of 150 miles of
one point and after Ja nua ry I. 1939. VO con­
tac ts must be made after Ma rch 31. 1949. Sub­
mit the 22 QSL cards with $2 .00 or 20 IR e s;
a ll cards will be returned. Nott'- This will also
qualify you for " 'AVE AWARD which was
pictured a nd described in CQ of A ugust. If you
already have \VA \'1-: A WARIl, produce QSL
cards to verify QSOs with 2 differen t stations on
:2 different bands in each of the following 3 sec­
t ions : La brado r and or Iewfoundland VO.
Hritish Columbia V E7. Yukon and or Northwest

htmania Cert ificate
(G ua te ma lc:rJ..

Va lley Amateur Radio Club. Ho rnell. New York.
Necessa ry contacts are (generally OTiC third of
the cou nties or divisions in each state or country
or province of Zone Five): FP8- 0 ne contact:
VP9-Two parishes: VEI· ( N' .8 , )-3 counties:
VEI -(P. E.I. )- O ne contact: VEl (Que.)-3
counties; va 1/ j.( N .F. )-2 counties; \V I-Maine
-5 counties. N.H.- 3 counties. Vt.~ counties.
Mass.- S counties. R.J.- 2 counties. Conn.-3
counties: W2·N.Y.-20 counties. .J.-7 coun­
ties; \V3-Dd .-Qne county. Pa.- 2 1 counties.
~f d.-8 counties; W4-Va.- 30 cou nties . N.C.­
30 counties. S.C.-IS cou nties. Ga.-50 count ies.
Fla.-20 co unt ie s and W8·W.Va.-1 5 count ies.
This is a 11£'11' awa rd to be issued starting October
I . 1965.



BY GE O RGE JACOBS,* W 3ASK

T
il E big space communicat ions news to re­
port this month is the successful :\10 0 0 ·
bounce. or Earth-Moon-Earth (EME)

communicat ions on 432 me between KP4 f-J PZ
at Arecibo. Pue rto Rico and amateur radio sta­
tions in at least s ix countries.

Sam Ha rris (W IFIJ ) . v.h .f. Ed itor for QST
a nd one of the pioneer ing rad io a ma teurs in the
field of EME communications. has recently
joined the technical stafT of the Arcc ibo La bora­
tory. home of one of the world's largest radio
telescopes. Mainly through Sam's efforts. ar­
rangements were made to operate the Labora­
tory's 1000 foot. 56 db gain a ntenna on th e
432 me amateur radio band for short periods of
time on J uly 3 a nd 24 . The antenna. which
foc uses power in a needle-po int bea m. was ai med
a t the moon. Twenty-eight stations in the United
Sta tes and five European countries reported re­
ceiving signals from KP4BPZ as they were re­
flected f rom the moon's surfa ce, and mana ged
to establish two-wa y communications with the
Puerto Rican statio n.

KP4BPZ's two hour operat ing period on J ul y
J Ocean with c.w.. went to s.s.b. for about an
hour. a nd then fini shed up with c .w. D uring th is
period KP4BPZ worked :!:8 station in 9 USA
call areas and five Europea n count ries on 432
mc! T he foll owing is the list of sta t ions report ing
two-way QSO.. -.\'::h KP4BPZ:

W IR U. wmcr. W IHlV. K IIGY. W IOOP.
W 10UN /I . "I SDX, " 2CIIA. W2CCY. " 2­
~IWAn . W2ROP. " JG YF / 3. KJSDR / 3. W3­
SDZ. WA4I1YR. W4 HHK. " 6MI 0 . W70RG .
W7UAR. WBTYY. W9 HGE. W9G AII . DJ4AU.
DL3YRA. G3LT F. 11119RG. LX 151 and
OZ8 E~1 E.

This E M E com municat ion experiment was a n
outsta ndi ng cont rib utio n to u.h.f. amateur radio
act ivity. The contac ts made duri ng this two hour
period have broken a ll ex ist ing records for the
432 me band. N ever before in the hi story of
amateur rad io. o r fo r that m atter. in the h istory
of rad io communications. have sta tions over
such a widespread area m ain ta ined success ful
communications in this frequency range.

T he J uly 24 test transmissions from KP4 BPZ
also appear to have been very successful, Com­
p: :te info rmat ion is no t avail able at th is time.
but Bill Orr. W6SAI. re ports the fo llowing con­
cerning activity on the San Francisco Pe ninsula :

"T he Sta nfo rd Resea rch Inst itu te Radio Club

. 11307 C la ra Street, Silv er Spri ng, M d . 20902.

Moonbounce - It Isn 't Ea sy

A radio signa l traveling to the surface of the
moon and then reflected back to ea rth aga in
travels close to a holi-miliion m iles . T ra veling
a t the speed of light. it takes the signal nearly
:!: I/.z seconds to traverse the E M E circu it . causin g
a t ime lag of this magnitude between reception
and tra nsmission.

It 's not only the great d istance involved that
m akes EME communicat ions so difficult. The
moon's d iameter is 2 160 m iles. Viewed from the
ea r th. a quarter of a million miles a way. thi s
diameter subte nds an angle of only one-hal]
degree. Most of the energy radiated from even
the fine st designed antennas used by radio ama­
te urs (hav ing a bca mwidt h 3 !\ na rrow as 5 de­
grees. fo r example} . m isses the moon completel y
a nd passes by it into space. Of the sma ll amount
of energy that ma y strike the moon. almost
~5% is absorbed by the roughness of the moon' !'>

(WA6L ET / 6 ) obta ined the use of the 150 foot
dish a ntenna opera ted by the Inst itu te. T he d ish
is loca ted in the hi lls be hi nd Stanford Uni versity.
about 40 m iles south of San Francisco. On hand
were WA6M GZ. " 6HCP. WA6QQI. W6G XN.
K6TDR and WheR E. Im mediat ely at the start
of the sc hed ule. KP4BPZ was heard tu ning up.
and came through S9 on s.s.b. Copy was 100%.
with only slight a ud io se lective fad ing. No fl u tte r
was observed. and the signa l sounded just like
20 meters ! During th e test schedule. WA6L ET/ 6
worked KP4BPZ. T his was followed by a long
Qsa on c.w. with K2~IWA / 2 who had just com­
pleted working KP4BPZ. A partial QSO was
ach ieved wit h DJ0LO o n c.w. T he DJ statio n
heard WAhL ET/ h wi th no difficulty. but the
Stanford stat ion was troubled with QRM from
other stations working a nd calling KP4BPZ. This
on 43:!: me. be lieve it o r no t! T he German signa l
was quite weak . r iding in a nd out of the noise
level. A final contact was made with WIB U.
who put in a fine signal on s.s.b. ~I an y other
un identified signals were heard. a nd it is hoped
tha t a re-run of the 3 hour tape a t WAflI_ET / 6
will d ivulge some of these ca ns.

"A second group of San Francisco Peninsula
rad io amateurs. located in Sunnyvale and using
the call WB6FSC / 6. worked KP4BPZ and hea rd
DJ4A U."

Bad News for OSCAR
During early August someone broke into

Project -OSC A R Headqua r ters at F~othil1
College. California a nd stole a Radio Re­
ceiver. T ype R-391 / URR . Ser ia l No. 087.

T he rece iver is valued at over $3.000 and
was on loan to Project OSCA R. If the receiver
is not recovered. the Project may be respon­
sible fo r its re placement.

Anyone knowing the whereabouts of the
receiver is urged to notify Project OSCA R
Headqua rte rs. Foothill College. Los A ltos
Hills. California, immediatel y.

COMMUNICATIONS



The 27 foo t dish antenna used by W3SDZ for con tacting
KP .(BPZ on 432 mc by meons of Moonboun ce, or Earth .
Moo n·Earth com mun ication s. The antenna hos a ga in
of 29 db . K3GYF is seen standing benea th the onten na .

surface. T he remaining 15% is scattered in all
directions, with only a minute fraction reflected
back to earth. In spite of this. the KP4BPZ tests
have shown that radio amateurs can communi.
cate by means of moonbounce on the -o:! mc
band. and 28 stations did just that on July 3.
.. Granted that the 1000· foot antenna at KP4­
BPZ is unique. ~f any other stat ions. however.
were able to communicate successfu lly using
ho me-b uill equipment. Establishing commu ni­
ca tion.s v,ia ~oonbou nce isn ' t easy. and the equip­
ment rsn t Simple. but more and more radio a rna­
leurs are becoming: in te rested in th is space
com mu nicat ion activ ity. ~ I ost of the 28 sta tio ns
ma king two -way QSOs o n J lily J were run n ing
betwee n 200 and 75 0 w att s ou t put o n 432 me.
Almost <ill o f them were using pa rametric a m­
pl ifi ers in the front e nds of their receivers. T he
an tenna required for EME commu nica tions
must ha ve a gain of at least 25 db. and must he
able to beam as much energy as possible towards
the muon. Several of the successful E~1 E stations
use 25 to 30 foot dish antennas or 64 element
colinear arrays.

Rad io amateurs with serious interests in E~ I E
communications and wishing to participate in
future experiments, may receive additional in­
formation and a n in teresti ng newsle tter from
V icto r A. xt fchnet, W3SDZ, Box 345 , M ilton,
Pe nna. 17847.

Eu ro-Oscar Progress

As the fi rst posit ive step towa rds t he even tua l
development o f an Euro pea n OSCA R sate lli te.
a h uge meteo rological balloon was la un ched o n
August 22. contain ing a 2 me te r transponder and
c.w. beacon simila r to those carried a board the
OSCA R III satelli te .

'1he tra nsponder and beacon were built by
German radio amateurs, wh ile the balloon was
launched from Utrecht by D utch amateurs . The
equipment, which was launched at 0610 G~IT on
August 22. functioned perfectly for approxi­
mutely so mi nutes. G6,\G . near Lo ndo n. reports
two-way QSOs through the balloon-borne trans-
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ponder wi th PA0S0 S, GJ LT F, PANI, DI JSP
a nd ON4FG. A large number o f o ther 2-way
QSOs a lso too k place wit hi n a range o f approxi­
mately 400 m iles. A co mplete list o f successful
QSOs is now being: compil ed a nd will be avail­
able in the nea r fu ture.

T he balloon exploded as plan ned at approxi­
mately 80.000 feet and the radio equ ipment was
returned to earth by parachute . The success of
the balloon launched transponder bri ngs an
European OSCA R satelli te that much closer to
rea lity.

late Oscar News

There have bee n no reports o f reception o f
OSCA R Ill's beacon tra nsm itters s ince ea rly
Jul y. a nd it no w ap pea rs a lmos t certai n th at th e
rad io eq ui pment a boa rd t he sa te lli te is dead .
P ro ject OSCA R headq ua rte rs. howeve r , still re­
q uests that th e sa te lli te continue to be tracked
since the circu itry is such that the telemet ry
bea~on transmi tter cou ld su dden ly come to life
agam.

Although the radio equipment aboard OSCA R
III is silent. the sa telli te's position can be de­
termined by tracking three other sa tellites that
are in a pproximately the same orbi t as OSCA R
III. These satellites are EG RES III. transm itting
o n 136.840 mc. a nd followi ng OSCA R by 2 min­
utes: G RA VIT Y G RA D IE NT III transmi tt ing
on 136.766 me. and SOLA R RAD t ransmitt ing
on 136.800 me. The periods for G RAD IENT
III and SOLA R RAD a re abou t 0.6 and 0 .8 sec­
o nds lo nger. respect ively. tha n O SCA R'S . Bv O ct.
l , the ir respect ive eqlm to ria l-c ross ing ' times
shou ld he abo u t 29 a nd 38 mi nutes la te r. w ith
the hear ings fu rther West by 8.25 a nd 9 .5 de­
grees than OSCAR 's .

Although a fina l d eci sion has not yet been
made concerning OSCA R IV. the recent success­
fu l E ~I E test o n 4 32 me has added su pport to
the poss ib ility th at OSC A R IV will be designed
to receive signa ls on the 2 me ter amateur band
and retransrn't them o n 432 me. In th is way.
OSCA R IV wou ld. he used to stim ula te greater
activity in the u.h.f. ha nds. There is a lso a po s­
sibility tha t OSCA R IV will be p laced in a near
synchronous orbit at an alti tude o f about 18.500
miles.

No final decision has yet been made . and there
is still time to get your id ea s concerni ng fu ture
OSCA R sa tellites to Project OSCA R Head ­
quarters. Foo th ill College. Los A ltos H ills.
Cali fornia . USA . 73. Geo rge , W 3ASK



L OUISA B. SANDO,* WSRZJ

B
[CAUSE it happened "out o ur way," a nd

is such II fine example of the prime im­
portance of ham radio in a disaster. we

quote the following from the Jul y issue of H A R e
N C'lt'J ( Houston) . Co-editor is \V5ZPD . Cindy.

"Sanderson Emergency. On Frida y, June 11,
the West Texas town of Sanderson was the vic­
lim of a downpour. followed by a IS-fool wa ll of
wate r. T he da mage was devasta ting. a nd all
communications were lost. .. ( La test death toll.
25 persons.)

As m an y times in the past . it was by ama teur
radio that the outside world was informed of this
traged y. The M ayday call was given by K5 HCQ.
who it seems did not have .\ receiver. bu t he had
fai th someone would hear and respond. . .
Someone did hea r and many responded. The
Texas Dept. of Pub lic Safet y was not ified . sta rt­
ing the wheels of help to moving. It would be im ­
po.... ible to list the ca ll of everyone who assisted .

It was many hours before normal co m mu ni­
ca tio ns were restored und it was during this lime
that communication was maintained through
the efforts of M arl in , W 5GVQ. Ft. Stockto n. who
set up a statio n ut Red C ross Head q ua rters in
Sanderso n. and b y W 5B C D. Frank. from San
Angelo. operating mobile o ut of Sanderson.

The 7290 Traffic Net W'IS a lert ed of the emer­
genc y at 0930 Friday and mainta ined operation
a ll d ay Friday and Saturda y. At this time a net
W 'IS operating on 3900 kc with W 5G V Q as N CS.

O ne observing this o peration , could not help
being proud of those participating. P roced ure
and conduct were outstanding. Amateur radio
exist s because of the ability to serve in time of
need until norma l co m munica tio ns have bee n
resumed. The amateu r fraternit y can be proud
of the se rvice rendered during the Sanderson
emergency."

K7GS, Girl Scout Roundup

Our tnx to W 7G G V. He len, for her report on
operation of K7GS a t the Girl Scout Senior
Ro und up at Fa rragut. Id aho . Jul y 17-26, 1965.
This was the first time amateur radio was in­
corporated in Roundup planni ng. Operators from
Id aho und W ash ington kept three s ta tio ns o n the
ai r from 0800 to 2400 M ST . T wo sta tions, a Swan
400 a nd H a llicrafte rs S R- 160, were set u p in the
Rend ezvo us area and Scouts who stopped b y to
listen were invited to send a meSS<lge home. All

- 4417 Eleventh St ., S .W .• Albuqeerque, New vt extco
M7107.

st ates bu t o ne were s igned in by 730 girls who
wa nted to kno w mo re abo ut amateu r rad io. In
the udrnin istrat ion buildi.tg a com plete Co ll ins
S-line stat io n w ith a 3·.:Icment beam W :I S in­
sta lled. Between :11 1 stat io ns 547 contacts were
m ade wi th a ll sta tes b ut 9, plus 14 DX cou ntries.
Messages for the girl s co ns isted of 183 informal
ones , 36 fo rmal ones. seve ra l pho ne patches
d irect to parents, and 15 messages received h om
parents.

The SpOk;lOC ARC under direct ion of \V7 ll F I,
I rwin . Co m m. Director. inst nil cd the wiri ng, :10·
tcnnus . and sta tio ns. W7GGV. I Jelen . o f POC<I­
tcllo. Asst. D irector, was in charge of operators.
YLs work ing with her were K7RA l\1. Ho b b ie :
K 7 PVG . Fr ieda . a nd da ughte r. K7VSG. \ lli cki:
W7TW(). Jessie: \V7G UQ . Hettie : W 70HH ,
Catheri ne; K7MFS, G ladys, a nd \VA7BDD,
JO'IO.

Roundups a re held every three yea rs; this was
the fourth . Some 9,000 Senio r Gir l Scou ts from
all ove r this country and forei gn cou ntries Ht­
te nded, a long with 2,000 adult leaders and stuff
( p lus visit ors ). crea ting a huge "tent c ity" on the
5,OOO-acre si te. Helen adds that a movie of the
Round up W'IS m ade , but due to two damp days
the y we re so far behind fil ming s chedule they
never got a ro und to the hamshicks!

National Convention

Tnx to W 6B D E, e sther, fo r h ighlights of the
YL-YF program at the A R R L Nat io nal Conven­
lion at San Jose. Cal if. Ju ly 2-5. 19 ;,5. K6BGM ,
Caro line . a member o f bo th th e Assoc. Radio
C lubs of Greater San Jose. w h ich was the spo n­
so ring group. a nd BA YLA RC. the hostess cl ub
for the Bay Area, headed the comm ittee. Work­
ing with her were W 6 BD E. Es ther ; W A 6QQH,
Bernie. and W A6A L K. Estelle.

O ver 250 gals enjoyed a to u r o f the Santa
C lara Val ley orcha rd country. a vis it to the old
Santa Clara Mi ssion, inspection of a winery ( w ith
H tasting period ), and lunc heo n at Los G atos. as

Senior Scouts gel to talk to home city via K7GS from
the Girl Scout Senior Roundup at Fa rra g ut, Ida ho .
Jessie , W7TWQ, wearing Red Cross arm -bond. operates

th e Swan 400 . Pho to courte sy W7GGV.
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guests o f the conve ntio n committee. Other events
incl uded a presentat ion o f SWOOP by the origi­
na l SWOOP team. W6BDE. K6HIW and
WA 6GQC. and celebration of SWOOp's 9.h
bi rthday. complete with cake. candle and spar­
kler. surrounded by 16 charte r membe rs of
SWOO P who we re initiat ed at the Na tiona l
Conv. in San Francisco in 1956.

BAYLARC 's sponsored a -t th of July break­
fas t fo r over 150 ladies. with many prizes.
W6QYL. Murtha . president of YU H .• moderated
a YL forum . which W ;'IS attended by three past
presidents : W 7NJ S. Beth ; K60 QD. Jean. and
\V6 DX I, Gladys. Backdrop for the forum was
the certifica te bedspread. ma in prize of the 19M
YUH. Co nvention. whic h K6KCI, Irma. its win·
nc r, brought for all to see. A lovel y displ ay was
sent by the Colorado YLs inviting <I II to the
YUH. Convent ion to be held in Denver in 1968.
The invita tion. edged with pict ures of each of
the 49 SYLV ER DOLL(AR )S. was presented to
\V6BDE by \VA6PKP for safe keeping, since it
was HD E who kindled the spark which resulted
in forma tion of the Colorado YL club. Three dif­
ferent wo rkshop demonstrat ions presen ted by
wo me n in handcraft and hobby a rts e nab led the
ga ls to ac tua lly make :1 sa m ple o f the c ra ft to
take home. A lso avai lable to the YLs-YFs was
a S-room hospi tal ity suite. comple te with color
TV, eye-lash QSO space. handc raft displays, and
YL & YLRL posters and certificates.

Congratulat ions

To W6QG X, Harryette, for taking part in the
19th a nnua l Powder Puff transcont inen ta l women
pi lots derby. Leav ing from EI Cajon, Calif. on
July 3, termination of the race was 2.40{) mil es
away at Chattanooga, Tenn. Harryeue flew as
co-pilot wi th Vi rginia Wegener, also of Cali f.
Iron icall y they were forced dow n only 10 miles
from the te rmina l point when their engine be­
gun sput tering from tro uble in the fuel line. For-

Pictur.d at the MINOW Yls a nnua l picnic a t L.wis &
Cla rk Trail State Park in May a re. 1. to r., fron t: K7RAM,
K7VSG. W7NJS, K7MRX; 2nd raw: K7KSF, K7 YDO,
W7FDE, W7IXR. K7TWQ; back row: WN7CCZ. K7PVG,

K7U HF. W7JRB.
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K6 ELO. Roxy (I. ft), received the p resident's ga vel from
W6QYl. Ma rtha. ou tgoing president of l.A. YlRC, at
insta lla tio n luncheon in J une. This is th e olive wood
gavel Marth a bro ught to the club from Le ba non.

W6KW photo.

tunately neither was hurt. though their plane
was damaged. Better luck next ti me. Hurryette!

To Tillie. K0RG U. for being the first YL in
the world to earn C HC-400; also to T illie for her
FH column. " YL Hunters News: '

To W3CDQ. Elizabeth Zandonini. on her re­
tirement from the Bu reau of Standards afte r ..t5
years of govern me nt service . A wonderfu l di n­
ne r part y was given to Liz by her section at
BuSt;.1O with many out o f town and ham frien ds,
and lots of gifts including world atlas, typewriter,
luggage. a lbum of photos. plus a certificate from
the Bureau as well :IS a letter from President
Johnson.

He re a nd The re

On a quick trip to W I land to see o ur fam il y
we enjoyed chats with K IICW, Mary; KIIZT,
Blanche. and K I EKO. Edie. and we re so glad to
learn Edie's son was im proving afte r len gthy
hospitalization and severa l operations. . . .
Learned that W I IIF. Ruth• •md family were off
to Europe for 6 weeks.. . . Our best wishes to
\V I HOY, Helen. und Sam . W I FZJ, on their
move to Puerto Rico .

T he Los A ngeles YLRC J une meet ing was an
insta llation luncheon at QT H o f Fran. W6GA I,
who helped guide the ga ls by run ning flags (her
ca ll letters in nauti ca l code) to the top of her
tower. New club officers are : President . K6ELO,
Ro xy: V.P., WAhI SY. Myrt le : Rec. secy.,
\VA6KLP. Carlene; corr. secy.. \VA 60 AZ. Vera:
treus.• WA6LW E. Madge.

KOG RU reports that at (he R~1 D Conv. at
Denve r in J uly the Colo rado YLs elected these
ofTicers : Pres.• W0 UTO. Ollie; V.P., WA0EXX.
Betty; secy.. WOHWL. Judy; treas.• WAOBBR.
Joyce; PI C, W'~ESD. Este lle: hi sto rian. K0BTV,
Kay; edi tor Loose Change, K0WZN. Anne.
Chairman for the '68 YLR L Conv.• KO EPE.
Marte, is moving to Nebr. or Ka ns.. but expects
to be back before convention time. These gals
a re generating so much enthusiasm and so man y
ideas for the convention they <Ire having a rough
time " keeping the brakes on."

New officers for Floridoras : Pres., K4U IZ,
[C mflifllH'd 0 11 page 102]
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3620 ke
7040 kc
7 140 kc

14.090 kc
21.090 kc
52.60 me

146.70 me

RTTY
BYRON H. KRETZM AN.* W 2JT P

RTTY O p erating Frequ encies
Nets centered on frequencies given; opera­
lion usually z; 10 kc on h.f.
80 meters .
40 meters .
40 meters (narrow shift) .
20 meters .
J5 meters .
6 meters .
:2: meters .

S
URPl.US terminal equipment for radiotele­

type has never been in ab undance or in
any kind of va riety. We briefly described

the AN / URA-6A lind -7A (CY-57 and CY-7 1)
in the September '62 RTTY Column. and th e
AN / URA-8A (CY-89) in the June 1961 Col­
umn. Several other types. designed to work from
oddball i.f.'s of mil ita ry receivers. and in small
quantity, are gathering dust in surplus em­
poriums aro und the country. The biggest and
least expensive su rplus converter is the AN /­
FG C-1. This 425-pound fabulous monster nat­
urall y is not very popular, especia lly with the
fellow with limited roo m for ham gear. There­
fore. not too many surplus houses stoc k them.

Since there is qu ite a lot to the AN I FGC-I ,
both ph ysicall y and electronical ly, we began a
series in the July '56 RTTY Column describing
each significant unit or panal . (The A I FGC - I
has been in usc at W2JTP fo r many years.) Much
to our surprise we have been getting Quite a few
letters from other RlTYers using it, telling us
about modifications made and the way Ilrey are
usi ng it. We will pass along this interesting info
as time and space permit.

· 43 1 Woodbury Road, H u nt tngton , N .Y. 11743.

tion.} A spa re 255 A re1 <:1Yand circu it is provided
on th is panel so Ihat it may be qu ickl y patched
in if the norm al relay. or its circuit. is suspect.

Figure I ( I) is the simpli fied schema tic dia­
gram of the receive relay and loop ci rcuit. T he
equiva lent polar loop circuit is shown. too. Note
that a ground return mayor may not be used .
Generally. it is not. sun. SET is the machine (or
polar relay) at the Signal Center end.

When the receive relay REC is operated to its
marking contact by a signal from the marking
detectors. it connects the negative terminal of
the 130-volt supply through 124·ohms to one
side of the receiving loop circuit. T he return side
of the loop is connected to the junction of two
3500-ohm resistors across the same supply. Th is
arrangement is electrically equivalent to that
shown in Figure I (2). T he 130-volt power
source and 7000-ohm voltage divide r with mid­
point grounded produce the same loop current
as would two 65·volt batteries in series with their
midpoint grounded acting through 1750 ohms.
When the polar relay is operated to its spacing
contact, the positive terminal of the su pply is
connec ted to the loop while the return remains
connected to the junction of the resisto rs. Thus
a marking signal causes current to flow through
the loop in o ne direction and spacing signals
cause an equal but opposite cu rrent flow. T his
polar operation makes the circuit practicall y in­
dependent o f ord ina ry variations in rectifier volt ­
age and loop current, and of telegraph bias.

The contac ts of the polar relay are protected
and isolated by an extremely effic ient filter,
mounted close to the relay socket. The r.r. chokes
used are each about 2 mhy, and the parallel re­
sistors could be 390-ohm l-watt carbons. Not a
trace of hash gets through this fi lter to be radi­
ated.

W A8GVK a t Musk egon, Michigan. The rig ht-ha nd
rock is the RITY station. (The left-ha nd rock is hi-fi
a udio. ) The AN /FGC-) has bee n re-r ecked in the rea r,
except for the patch panels. A TI-63 Regenerative Re·
pea ter, nea r the top, is used in con junction with the
AN /FGC-1. Below the 'scope tuning indica tor is a

325·) a nd on HQ·180 receiver.

October, 1965 • CQ • 87



( I )

~ 18 H •

.~.~ .

r
'--- I ~:~ _. _ - - - _._~~

. 1.,4 J I:-:.....

I

I

Fig. 2 Simplified sche­
matic o f monitoring CIr­

cuit.

(2)

ing condition by the operat ion of a key, or push ­
button. at the Signal Center wh ich operates :1 re­
la y in the radio receiver cabinet. closing its con­
tacts and connect ing negative batt ery (o r power
supply-TB ) to the winding of relay A cuusi ng
it to operate . Rel ay II is normall y operated. The
up per cont act of re lay A grou nds the spacing
winding of the pol ar rece iving relay m.c thro ugh
6905 ohms. th us tending to hold its a rmature on
the spacing contact. Electrical d isturbances m ay
cause it to leave th is contact momentaril y. ,but
there is no effect as long as it does not remain on
the marking contact for more than about one­
quarter-second. T he second contact of relay A
connects - T B to the wi nding of relay C. o per­
ating it. The bottom contac t disconnects the loop
ci rc uit from the pol ar relay armature a nd con­
nects it to - TB th ro ugh 1400 ohms. thus holding
the loop relay in the subset at the Signal Ce nte r
steadily on its m ark ing co ntact a nd so preventing
th e operat ion of the tele printer due to noise. The
operation of rela y C disco nnects the winding
of re lay IJ from the positive supply (+ TB )
which has held it operated and connects it to the
armature o f the polar rel ay REC. As noted above•
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Fig. I ( l) Simp lifi ed sche ­
ma tic of receive reloy and
loop ci r~uit . (2) Eq uiva ­
le nt relay and loop circuit .

Monitoring Circu it

Located just belo w th e «r.c ItI. LAY pan el. and
directl y connected to it. is th e I~ -inc h monitor
relay panel . This circuit is sort of :1 manual
"murkhold' whose purpose is to prevent the
o peration of receiving teleprinter by no ise cur­
re nts when the rad io receivers <I re connec ted to
one or more radio circu its on wh ich the dist an t
transmitte rs are not in operation. o r when the
rece iving ci rcuit is not funct ioning for some rea­
son. A marking signa l of more than about one­
quarter-second from th e d istant transmitter au to­
roaucull y restores the teletypewriter circuit to
no rma l and the monitoring circuit to a non­
mon itori ng condit ion. If two radio ci rcuits have
been mon ito red simu ltaneously, the receivers
must be disconnected from the idle circuit be­
fore messages a re received from the o ther c ircuit.
Figure 2 shows a sim plified schem at ic di agram
of the monitoring c ircuit. For simplicity th e
filter is not shown.

T he moni to ring circuit is pl aced in it monitor-
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Up In The Air Over RTTY?

thiv urr na turc is held on the spacing contact which
i ~ a lso connected to + TB and so rel a y B, wh ich
is slow releasing. remains operated.

Recept ion of a "" 'r /. signa l for over onc-quur­
tor-second o perates the polar rel ay RlC to its
marking contact, causing relay n to release . This
releases relay A which in turn re leases relay C.
T hc win di ng o f rel ay B now has - TB connected
to o ne end and + TB to the o ther ; however, the
con tac ts of th e rel ay in the rad io receiver cab­
inet short th e + TB a rou nd the winding. pre­
venti ng operation. Opening of the key at the Sig­
nal Center momentarily opens these contacts und
'1 IIo \\, s rel ay n to operate und re-establish the
monitoring condition. Of course. use of a push­
button ut rhe Signal Ce nter immediately estab­
lishes the monitoring co nd itio n when released .

If you have been followin g this series on the
AN /FGC-I you no doubt have observed that
one of the most interesting features of thi s ter­
min ul unit is the extensive provis ion of lest and
patching jacks on every unit. A test meter for
both .I.L a nd d.c. is also provided, on the FRE­

Q UU'.;CY IN DICAT O R panel , a nd this will be detailed
next. Watch for it.

O n the Bauds

WIAOH o f Darien. Conn., uses narrow shift
on 20. W B20 0 l. of Frenchtown, N.J., uses tape
and 95 watts on 80. K2SYM of Po ughkeepsie.
N.Y.• Is on 20 . WB2AXT of Teaneck. N .J . is o n
146.70 night ly and is looking fo r :1 d iagram for
the surplus F RA CRV3512~ converter. W 2D FX
of Ce nter Moriches, WB 2AGI of Brookhaven.
and WB 2D UP of Shoreham. <I II on eastern long
Island. li re getting set for 146.70 f .m.

K3U MJ and W31 l Z of Philadelphia. Pa.• a re

The R~c~ive R~ l ay Pcn el and the Monitoring Circui t
Po nel, a s th e y are installed in th~ AN /FGC-l. The
main a nd spa re rece ive polor r~ lay circuits are o n a
5 1,'. ·i nch rock pane l. and the monitor circuit is on a
)J,~ - inch rock panel just below , b ut wired directly to n.

both on 80. RTTY Old Timer \V3PYW of Silver
Spring. Md .• s till chases dx (w/(I very .\ /IC "('(' ,\.\ ­

f lllly!) on 20.
WA4Q VH . cx -K2ZZlI, is Radio Officer on

the USNS Pvt. Jose E. Valdez a nd hopes 10 he
Mobile Marine soon, using an NC L20t)O.
WA4DXP of Hunt svil le, Ala .• uses 4-400's on
SO, 40, and 20 ; a nd. [ our 4X ISO's o n 6 met ers.
with th e Twin C ity TU and a .f.s.k. osc illa to r;
with Model 14 and IS machi nes. 0 1\1 Smith
wants to know wh y he never has heard RTfY
o n 7040 kc. ( Tluu [ rea uency is II .H,t/ IIImtl.\' h
th e lI'e ,\{; look around 7 / 40 kc, for ' UlTrau' shift .)
K4AWB of Trnvlers Rest. S.C.. works 20,
K4 BU R of Fairfax . V;'I. , ab o works 20. but with
tape. \VA 4L\VE ( lfope ,,'(' hove if riJ.!/II, this
time.') on Pilot Mounta in. N .C.. put product
detectors in ull of his receivers. WA~GWA of
Cocoa. Florida . is a lso on 20.

Chuck Cook. \V6SCR of Los Altos, Calif.•
provides serv ice to local RTfYers on their 01.1­

chine problems. Chuck has a good supply of
parts a nd manuals far I~. 15. and 28 Telet ype
machines. WB6G OW is looking for 1] manual on
his F RX D-IO Re perfo ruto r-T ransmi tter. ( T ry
Pron -gation Products Co., P.O . Box 242, l ack ­
sonvilte, Florida. O M .)
K8~1YF of Columbus. Ohio. uses tape on 20.

W8NLT of Charleston. W. Va.• is on 20. too.
W9BCY of Ashland, W is.• who a lso works 20.
was visited by W 3MHD wh o was operating / 9
from his mote! room in Ashland . W9ZG C of
South Bend. I nd.. uses I SO watts o n ~O.

DX printed a t W2JTP on 20 m eters. d uring
late J uly : I IC N. DLJ KB. OZ70F. DUIR.
LUIAA. FG 7XT. YV5AFA.

Comments

As you might note from the above. our "On
the Bauds" this month reflects light ac t ivity.
mostly activity on the easte rn seaboard of th e
U.S.A. For some reaso n. summer perhaps. we
have not been getting very m any reports latel y
on ac tivity from you fellows in th e midwest a nd
in the west. Now that full is here perhaps you can
find time to drop us a line wit h news of happen­
ings in your area. And, if you would like to sec
a pict ure of your RTfY ham shad in C Q , just
se nd a long a sna p-sho t or any glossy prin t.

73. Byron . W2JTP.

•
•

Get A Down-To-Ea rth Approach ta On-The .Air RTTY.
Conyertefl, Keyefl, Acce sso r ie s Motc hed to Your Tro nsm itte r, Rece iv.r, Pr inte r, e tc•

Fr. e Tecf'tnical Counci l • Fre e Cot a lo g

TUCK
Electronic. 2331 Chestnut St., Co mp Hill Penno.

Io'or l u r th. r in fo r mation , check n u m ber 63. on p ~lre 110
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Radio Row ff rom page 321

q uan tities of material became avai lable to the
public. Amateurs in the service had had the
oppor tunity to work with the most sophisticated
a nd versa tile communica tions equi pment avai l­
able. With ty pica l American plann ing. enough
eq uipme nt was stockpiled to out fi t several other
armies and this gear was snapped lip by th e
wa iling ama teur just as fast as it could be re­
leased.

Convers ion articles abou nded in the ham
magazines and surplus ads freq uently ou tnum­
bered ads for co mmercial parts and gear in the
magazines. Prices were low, profits were high,
dealers made a lot of money.

Then came Korea and the market temporaril y
dried up with the govern me nt in it iall y buying
back surplus equipment and spare parts at origi­
nal and sometimes Ol'er origina l acquisition cost.
The dealers made still more money.

Afte r Korea the surplus market was fl ooded
aga in with even more exot ic surplus equipment.
o ld surplus. and the residue of factories geared
to wartime production.

Factories goi ng out of business. plus a rapid
cut back on the num ber of TV set ma nufac­
tu re rs deposited vast quantities of goods on the
market. Dealers made money, builders saved
money, people built more, and surplus was king.

Times were good then. but soon the bottom
started to slip away gradually. The war ended
over twen ty years ago, co mpa nies now have
tighter inventory control and tend to re-organ ize
instead of go out of business. The ava lanche
o f goods has dwindled down to a trickle. So-­
ca lled "good" surplus is in short supply and rela­
tively new milita ry surplus equipment is high

priced and freq uent ly too sophistica ted for ama­
teur use. Parts th at once would have fi llered
down to the surplus market now reach a cost
conscience industrial market in a h ighl y co m­
peti tive economy. Suitable World War II surplus
has been depleted by twenty years of picking.
and the large nu mber of dea lers ha s dwindled
proportion ately. Throu gh fore sight. some of the
dea lers have stockpiled equipment and parts dur­
ing the prosperous years and that is what is being
offe red today. There is st ill surplus avai lable
fro m the governme nt but in relatively sma ll
quant ities. This is doled out year by yea r.

A new and more profitable ma rket for surplus
equipment and parts are the newly forming
count ries around the world and the va rious
South American and European governments.
What would have ben sold domesticall y is more
and more frequently being expor ted, further
diminishing the U.S. ma rket.

What Lies Ahead

Wh at lies ahead is the first lesson in Eco­
nomics 1. It is the Law of Supply and Demand.
Dealers can only sell wha t they have been asked
for, or what they can create a demand fo r. A
dwindling Cortland t Street cannot be blamed
entirely on a new building labeled progress, but
rather the gu ilt ( if it is guilt) sho uld lie with
progress itself. The amateur. like everyone else
grows wit h changing times. He learns through
example and perpetuates the art. He creates a
de mand, that those who earn a living from him
must satisfy, It is just that progress is sometimes
a painful thi ng. Most of the sto res will relocate
and business will go on as usual, bu t somehow
it won't be the sa me. •

IBERTy
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Th e affected area of lower Manhottan containing famed Radio Row. Th e shoded area at the , ight IS to b e
cleo red for the new Wo rld Trod e Ce nter.
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F or turlher in for m ation, check n umber 48. o n page 110

TELEWRITER MODEL " L" CONVERTER

Letters (irom page 12)

K irk Fourch er, Kl~IR I . R ldaeflel d, Con necucun " I
thought you m ight be interested in a contact I made
while loo ki ng for cou nties for the USA -CA award. ( I'm
t rying fo r a 50 me-only certifi cate) .

"On J u ly 6. s ta r ring a t 17.5 .5 EST I wo rked \ VA 9 M E F /
mobile in three s ta tes ( Illi nois, K entucky a nd T en nessee )
a nd seven co unties. T his was o ne, lo ng conti nuous COIl­

tac t which ended a t 1934 EST . And I have cards f rom
W A 9M EF confirm ing: each county:' (A jew m or e co­
operative m obiles with a [ ull t ank of gas and you'll he
all set!)

nal m odels produced. It h ad a pair o f 46's in the fin al,
with a 47 Crystal Osctttator •. , and it wo rked!

l a ter. I t raded the 4A in o n a 3211, very si mila r to th e
30W mentioned in the a rt icle. T his was a phone t rans­
mitter with the sam e r.I . lineup as the 4A, but with Class
H m odulation.

Q uite a dnlcrcucc in C o ll ins today!

F. C. ~1i11cr. W llRQ S
.5327 N . .5 2nd Strcet
Omah a , Nebraska 6R104

VHF (frolll page 79)

"432 m e act ivity cont inues routinely over the abo ve
path s. W e had some n ice contacts into T oro nto , Ontari o
with V E 3A IH a nd VEJIlQN as well as VE3DSU and
VE3EMT in Londo n . Ontario . WII RQI has also contacte d
W0I DY a gain this ye ar:' (N ic t> to hear o f )'our 1196
uctivitv, A lways seems till/I you fe llo ws o ul in the M itl.
wes t ar t> ahead of the rest of tile country, Keep Ill' the
(me work. )

Geo~e S. Hayman s, Jr. '''A.JNEI>. G ainesville,
GeorJfia: " A li tt le over a yea r ago a CQ staffe r sug­
gc sted that I t ry an Ebco halo o n m y 50 m e mobi le r ig.
I did a nd want to say that the results were wonde rful.
I have been to ld that I have the best m obile si gn a l on
si x met ers in th is a re a. Write it up so metim e, fellows!

"Now for a sma ll request . I am having a lo t o f fun
w ith transistor work o n s ix. One of the best to w-po wered
jo bs is Vanguard' s 150 mw modul e. I h av e o ne mounted
in a 3 X 5" Minibox, includ ing a 12 v , battery a n d
actu ally ge t good grou ndwave contacts o ve r a 40-50 m ile
range . N o 59. of cou rse . hut m any .5.5 con tacts.

"Now I want a sma ll ' linear ' to be e xci ted by the
Va ngua rd . I need somethi ng that' ll wor k w ith a 12 v ,
power su pply a nd delive r one o r two watt s.

" A ny suggest ions that won't require b ank financin g?"
(Untonunatrtv , I don't ft'ctlll seeing anything like th at
in CQ, although i ll all ear ly S toner S emiconductors
cotumn 1 b elie ve there WfH II circu it of a miniscule 10
meter linear , K 2U Y II is worktng 11f' something for you
along these lines. Mroruime , it M!eIllS as if a general
call fo r Ilelp is due! Read f' rs with the dope G eorge needs•
please wri te : W A 4N ED, 1I0x 468, Gainesville, G a.

"As pictured in M ay 196.5 CQ. my converte r is also
based o n the KtlA XN on e. The cav ity fron t end , how­
ever, ru ns 3 to 4 db bette r than th e usu al t rough-line
type front end. T his is weak si gn a l perform a nce. I at­
t r ibute th is to grea ter selectivity of the front end which
employs two caviti es. One is used as an injection filte r
and the other is u sed as a sign al tank . Due to t he very
hi gh Q, I have s inc e added a micrometer for tuning
each tank.

"The To ledo-Sandusky-Detro it co m mu n icat ion is o ften
20 and even 3.5 db abo ve the receiver noi se . O pera tio n is
st ill in its infancy with th e fo llowing stations a ctive :

W RJL Q 1.5 w, ca rrier c.w . & a .m. 64 el . wide sp. coil.
W RRQI Tot. 1.5 w. c.w. & a. m . 96 e l. co llinear
W RH C C Sa nd. ? w. c.w. & a. m . 64 el. wide sp. co il,
K RA IY D etr . 10 w. c.w. & a. m. 32 el . wide sp. co li.
W RUCT D ell. 3 w . c.w. & a.m . 411 e l. co il.
W 8R LT Det r, 1R w. c.w. & a.m. 64 el. wide sp . coli.

" .•
- - --~

HAM S !
Coming To The

'.

WORLD'S FAIR?
Slop at the Friendly

• ® ::: --
:iJ a

.-
~-=- , ill.-
~.

(j (j -• • ...- ...- •

TRP TUNAVERTER!

WHY GUESSAVERT IF
UCAN TUNAVERT?

!\'Olf ur u r a",1 hom" radlus
nn be tunable, calibra ted
ham reeelvers with I

BEST
HOTEL
"BUY"

IN

NEW YORK

Meet your f ell ow operators at the Rutled$e Hot el,
close to all direct connecti ons to th e Fa ir site, 5
minutes from Empire State Building, United Nation s.
New York Central Ra ilroad , East Side Air Lines t ermt­
nat. and other areas of areat interest In our ci ty.
We offe r a complete Ham Sha ck on the premises.
featu r ing Equ ipment sponsored by Adelphj ttec­
trcnrcs. Inc., so that you may not only talk to hams
In the area but di rectly to the World's Fair site.
The Rutledge Hotel is the only official Amateur Head­
quarters fealurlng use of ham equipmen t sponsored
by Ad elphi El ectronics, Incofor your pleasure.
Regi ster using your c311 letters and re­
ceive special di scount rate .
No extra charge for use
of the equipment.
Operat ing 0/1 band5 inti
2 & 6 m eler5.
G roup Rat l!'5 A v a il ·
ab le . Re5er ve now.
Wr ite:
STAN DOBEN
K2MQS. Mgr.
212-LE 2·2255

HOTEL RUTLEDGE
161 Lex ington Aye. at 30th Sl reet, New York 16

) IUlM s for mllfi lle Hill. 80. 75 . 40. 20. 15 &: Iut~r ll R.C. SlnKle
band a ll Tra nsistor ronl ~rlt'rs, fl- l l e ul.'r tuntng, mute ecnnccnons
prol'ldt'd. I'wr by Int. 9 , . batt. r-;'ew dual purpose out put 5,,0 xe for
{I ~, ~r &: IIX . ltadios. sp~' 1 " lI lgh (1" coils Iur better performanee l
l'osWald • ••• . . •• • • •• •• • • • •• • • • • • ••••••• . . . . .. . . $19.95

NOW COpy S. B. & C.W. !
'runererter wn b l>t.'rmability tlllwd lI.t' .O. I'm,lplI!<1 .. • • •. $24 .95

SATiSFACTION GUA RA NTEED.

Ih'a l ~ r_STnln;S and rxnrvtun- HERBERT SAleH & co
A I,~ Invlt t'd-t'on TIII'-TII)II'- •
KI.'\S 11.\ ]110 l' IWIl{ 't'TS write to WOODSBO RO , TEXAS

L.-)brketlui[ lll l is ioll. Made In U.S.A.--- _.. --- ---_... -... - ..)

For fu rth er- intormatlon. check number 47. on p ajZe 110

MOBILlERSI

T el ewrlter ~ Iodel "LH freq ul'ney IhUt converter dedil\ed for twc-tene
A)I or 1<")[ ~, lth I ,Imll l'r onerat jon avaIla hle by swltch. S olid atate
ratio corrector roIllP ~Il "a te B for fadlnlt "ltn.IB . PermItI cop}·lng on
)lark or ~par~ r mly. s et cet cr magnet de IflOP BU[l p ly butl t- In with bl u
lupp ly and o"tal l ,wket for opU"nal pola r r l' lu ' to kl'Y t ransm itter. 6\\'6
serer t ube . P lug -In <lh" rl rn lna tor for ll;:;O l'Yl' I~ or ol her I hlfts. Cath­
ode ra y or dual eye Indteator . ,\ uto-lta r t l'ont r,,1 I)"IINI) op tional .
Prtees for 19" rack moun u na : )10<11'\ ' ·1:' with dual eye $199. :'orodel
"I," with C. lt. Will' tn.ncetoe $279. Cabinet : $ 19 .50 .

Geeree Ka",~as . \\' I L U L , N orw lch, Co nnecticu t, wants
Jo'~1 Infu: "K I II G in H an fo rd . KI UG F and I are on

AlLTRONI CS-HOWARO CO.
BOl 19, Boston, Mass. 02101 Tel : 617·742·0048
F or f u r tber In for mur ic n , check n umber 49, on p UKe 11 0
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Thirty
Afraid we ' ll ha ve 10 ho ld over the surp ri se circuit

p romised la st month for Ihe N ovem ber co lu m n. If you
can't wa it th a t long, d rop a line to K2U YH for the
schemauc.

M eantime, keep th c correspondence a nd p hotos rollii g
in. M akes for a be tter v.h.I. corner.

73, Bo b. K2ZSQ & AI , K 2U YII .

146 .940 me F M in th e New Lo ndon urea a nd we a rc
looki ng for skeds. Can anyone su pply in fo rmation on
repeate rs a nd such? " fW rite WIL U L ut 30 W est rrn
A . '1"1Il1/" .

S iel e , W A7RS:"'. Pullman , \\'a ,h i ll ~ ton : " Bes ides the
solid wa ll o f Kw 's fro m southern Ca lifornia on six. I
have one othe r gripe : W here a re a ll tho se ' Idiot Tech­
n ici ans' that ca n' t send code at 13 w. p.m .?" ( SOIlIId s to
111(' like rOI/ 'I"(' answered plll r 011"1/ 'II/('stirm .'

" Aside from sk ip, th e N W is. a vast wa ste lan d on
v.h.f, 0 11 sure. Seatt le has some KW' s, h ut I ~o t nobody
close to ra gchcw with." [ Perhaps , fl at 's " l'ettll .l(' nusst
stations ill your 1/1"("(/ are Fcchniciens 11"110 I[OIl 't /i k('

!>('j ll!: rubb er-stamped lU "idiots ."]

Surp lus Crystal s (from page 52 )

limit the ex te nt yo u ca n cha nge the frequency
as will the care you usc in grind ing.

For a grind ing compound, I ha ve fo und tha t
common clea nser will work as we ll as could be
desired. Powdered clea nsers may claim not to
harm the fin ish on your sink . bu t they will grind
a c rysta l q uite we ll , a nd f rost the glass at the
sa me time . P ut a litt le cleanser on the glass
with a little wate r, lay the cryst al blank fl at on
the glass and rub gen tly. I ge nerally move in a
figure 8 pat te rn on the glass, bu t the mai n idea
is to shift the crysta l so it is ground a n equal
a moun t over the entire surfa ce .

Next till the c rysta l at a fo rt y-fi ve degree
angle a nd ge nt ly gri nd the edges the sa me. G rind
all four edges o n both sides. T he g rinding of the
edges cha nges the fre que ncy only sl igh tly, bu t
is necessa ry to keep the crysta l ac tive .

C lea n the crysta l a nd ca refull y place it back
in its ho lde r. with the spring a nd the bolls in
place. and then chec k the frequency. A receiver
with a calib rated 100 kc oscilla tor is ge ne ra lly
suff ic ien t for most app lications un less one is
near the band edges. Repea t the process, bei ng
espec ia lly careful 10 gri nd the edges at a for ty­
five deg ree angle. un til the crysta l is a t the r ight
freque ncy. Often inac tive crysta ls that will no t
oscillate e ven after cleaning wi ll take o ff a fter
having the ir edges ground slightly.

G rind ing crysta ls is neither difficult nor trick y.
I wo uld suggest t rying a cryst al you ca n affo rd
to lose for the first try. as yo u ca n make the
cost of fa il ure no more tha n a 35 to 60r surp lus
c rysla l. No matt er how we ll you can grind a
crystal. there wi ll come a poi nt where th e thick­
ness becomes so uneven th at the c rys ta l will not
osci lla te. T he amount you ca n shi ft the fre­
quenc y of a crystal depends upon care in grind­
ing, the qualit y of th e crysta l ma te ria l. the
origina l frequency of the crys ta l. a nd a ce rtai n
measure of just p la in luck . So the next tim e
yo u need a crysta l for a part icu lar f requency.
get o ut a piece of glass, some cleanse r, and ru b
a nd scrub your surplus crysta l up where you
wan t it. •

For fu rt her In for mat lon, check nu m ber ..2. on page 11 0

COLUMBIA'S SPECIALS
COMMAN D RECEIVERS

R·23/ AR C·5 190-550KC exe. condo o ••••• •••••• • • • • • • • • $14.95
R·IlA Late Model 190-550KC exc. condo , .. ......... $14.95
R-22 Late Model 550-1500KC exc. condo_.. __ .. __ .. _ $19.95
R·25 / ARC·5 1.5-3mc new ........ __ ......... .............. .$24.50
R-26/ARC·5 3·6mc exc, condo o • • •• • • • • • • • • • • • • • • • • • • • • • $14.95
R·2 7/ARC-5 s-smc exe. condo o ••• ••••• •• • • • • • • • • • • • • • • • •• $14.95
R-28 /ARC·5 100-156mc exe. condo 0 •• • ••• • •• • • •• • • • • • • $24.50

COMMAND TRANSMITTERS
T·18 /ARC·5 2.l·3mc new , ........ ......................... $ 9.95
T·19 /ARC-5 3-4 mc exe. condo 0 •• ••••• • • • • •••• • • • • • • • • ••• • $ 9.95
T·20/ AR C·5 4·5.3mc new .._.. __ .. .._.__ .. ... .__.._.......... $ 9.95
T·20 /ARC·5 4·5.3mc exc. co ndo... ....... .............. .. $ 5_95
BC-457 4-5.3mc new , , ............, ... ........................ $ 9.95
BC-458 5.3-7 exe. condo o ............. . , ••••••• • • •••••• •• • •• • • $ 6.95
MO·7 /ARC·5 Plate Modu lator exe. condo........ .... $ 6.95

T·47/ART·13 100WXMTR exc. condo(with tubes) $39.50
T·47 /ART-13 !DOWXMT Rexc. condolIess tubes) $25.00

Telefype Equipment oil ;n good condifion not ' es'ed
Model ·14 TO Gov. Motor ..... ....... ........ ....... ........ $29.50
Model·14 Repert. sine. motor -.................. ......... $49.50
Mode l-14 Reperf. sine. motor wI keyboard ... ..... $60.00
Mode l·19 Keyboard with perfora tor assy no key

tops ....... ................. . ' ..... .................... ...... $25.00
Mode l 14FRX DTO & Repert. Com bo ............ ..-.... $59.50

AN / CRC·7 two meter walk ie ta lkie .............. .... .. $14.95

CO LUMBIA ELECTRONIC SALES, INC.
4365 w. PIC A BLVD.

l OS ANGELES 19, CALIF.
Pho~ c ArPa Cod e 213·9 38·373 1

Foe f u r t he r infor nultio n . c heck n umbe r 51. on pRitt' 110
- - - -

AMATEUR GEAR-TEST EllUIPMENT
RECEIVERS

Collins 75 A·2 ...... ..... ... .......................................... $ 175.
R/ 388·URR (5 U·3) ....... ..... .............. ................. ... $375.
R·274 /FRR (S P·600) ....... .... ................................. $450.
BC342N ( 115 V·60) ..................... .. .. .. ....... .............. S 80.
A R-88 RCA ..... ................ ...... ........ ......................... $12S.

TRAN SMITTERS

Heath OX-I OO .......................... ............................ S 75.
Collin s 32V -3 ................................ ...................... $300.
l etline- 6 m et ers ...... ....................... .......... ....••... S 35
Gonsel - 6 m eier Communica t or w ith VHF

powe r amplifier and VFO-Complete .........•...• $1 60.

RCA SCOPES-S.... and 7"
M od el WO·60C-56A each ............. ....................... S 50.
Panadapters, H a ll icra ft er SP·44. 4 55KC ...... ...... S 50.

Tektroni x 5" Sc ope

# 51 4 ......... .. " ........................... ....... ......" ............. $295•
# 5240 ........................ ......... .. .... ........................... $350•

PLUG· IN-CHASSIS

#53A ........... .. ................. ............ .......................... S 50.
#53 8 ................................................... .... .... ......... S 65.

H EWLETT PACKARD

400A-AC VTVM .......... .... ............. ............ ... .........• $ 45.
400B- AC VTV M ....... .... .................. .................. " . S 65.
400C- AC VTV M .. ......... ......................................... S 90.
410A-AC· DC VTV M .............................................. S 95.

REX RADIO SUPPLY CO.
IN DU STRIAL- ELECTRON ICS- A MATEU R

84 Cortlandt Street, New York
-

COrt land t ] ·1 617

• • •
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t ' o r f u r t he r infor m a tion, check n u mber 53 , on page 11 0

Wo rld ', " BES T BU YS "
in GOV'T. SURPLUS

Ele ctronic Eq u ipm e nt

FAIR RADIO SALES
P.O. Box 110S • LIMA, OHIO· 45B02

GOYT. SURPLUS BUYS
Huge new G &; G Catalog, full of
the best in US MUit ary Elect ron ic
Gear, al l at our LOW PIDCESI
SEND roDAY FOR YOUR COPY

TRANSFORMERS:
S ECO N DA R Y : PR I MARY : NO. : P R ICE :

ISUII vcr 1.7 . \ ~:!O v 5(H iO ")'C 52 14 539 .9oS
~O O Il \ OCT 51)0 ) 1.\ 11:> , . 1>0 fn 5:!llt 16.9oS
I M)(j ' TT ~1I0 )1.\ I I " v nn f )'C l'lK9t a.ss
500 ' OCT ro o ) 1.\ Kfl9 ~

.~ ~ u Yt 'T :!;;,; .\ 1.\ 11" , . ';0 f H 223ft ,,:l 7. 95
ra.o \"'-'T 13 A I :; V ~ _\ 223959
:!.:> , . 101_\ I~ II v 6U f)'f \14111.144 2.95
.-, . j v ~l. .~ A I I.; v ' ;41 ".1" r 1I :~ ll l! 1 6.95
lU I Y 10 .\ 11.; v ' ;41 1·.I"f ftT;I::i Y I 5~ 2 .9oS

I :!.S \TT :!(J A I:!O v tOO f ,'f Io n a.as
:O J vt -r u.\ II ·; v fill f)'e :Iflfl:! " .9 oS
::!; v I ~ .\ II~, v uu (")'(" ("():,\H2 8 .95

S OLA CO NS T ANT VOLTA GE I' r l. : U U· 2.;U , . so ere,
S..r.: I I ;; v ~OUO V.\ amrsu 7.5 .00

l' rh 'I's F. o .n.• Lfma , 0 . : :!.'£:' 1Jrl,u~ l t on C. Il .I).s : )llnlm ulIl Or ,I(' r
~ .; .UII . ~'ur C.\ T .\ Lu (J , Il" lll ~ :;c ( roill. or d aUl lu ; & rec c tve :,Uc a ...ll t
I,n ,," " r " r,l" rl Al ld rt'u l lt·" t . ( ·tJ.

G & G RADIO SUPPLY CO.
Tel eph on e : (2 12) CO 7·4605

75 leona rd S t. New York 1 3 . N . Y.

SCR-:2 74 COMM AND EQUIPMENT
All COMPLETE WIT H TUBES Lik. BRA ND

Type De$crlpllon Used N. w NEW
BC·453 R. ceiver 190·550 Kc.•• •• •• • • • . $1 4.95 $18.95 P.U . R.
BC·454 Reuiur 3·6 Me. • • • • • • • •• •• • • • $15 .95 P.U. R.
BC-4 55 lieu ivcr ~·9 Me $1 3.95 $19.50 P.U.R.
BC946 h uller. 550· 1500 Ke. Complete \\·!th all tutes. ltfM lId-:>i i"W 111
orJltlna l l'" l'k. lnlt .. . ......... . . . . . . • • • • • • • • • • • • • • • . . . . P.U . R.
1.5 10 3 MC. Receiver Brand New $21.50
2. 1 to 3 ) 1('. Transmitter. llrand :\eW •• ••• . . • • •• • • • • • • •• •$12.95
BC·458 TRAN SM ITTE R_ 5.;j 10 j )1l' . I'umplete wnn all
tuh.·< mill (·trs!;I!. 1lI1.\:'\ IJ :\ t:W ... ...... ..•• . . . . . • • • • • $13.95
Llke :\('\1' • •• •• • •.••••••• • • •• • ••• • •• • • • ••••• • • • • • • • • • $8 .95
BC·696 TRAN SM ITTE R- 3-" xre. Complete wit h all tubes
~lItl n y'lll !. Ilnu lt l :\ 1'" .....••........•....... . .. .. . $14.95
nC-! 5G Modulator ••• ••••.•• • . . . . . • . .• USE D SJ.45 NEW $5.95

AI,I, .\ l't'ESStllm :S A\·.\ II..\ULl: t'OK AIIOy t:

Plu st Inell d. 25~'. Deposit with order_Balanu C.O.D.. or R. mlth nu
In Fi ll. SOc Hand ling Char, et on all ord en ~nd er $5.00 . All ship.
mpnh F.O.B. OIr War.holSt . N.Y.C. All Merchandise h bj. ct 10 Prior
Sale and Price Change.

Hlgb p recision lab ins t rument. sui t able fo r m on tto r-l ne and
mewm r in J.: f rC(lurn cy and rel a t ive. s ht n a l str en g t h of ll ig n nlll
f ro m 38 to <! OUv Mc .. i ll 5 t u n ing ru ng ea. For 11 0 v 60 cycle
AC ope rat ion. built -I n po wer sup ply. Orig in a l ci rcu it di ll. ­
e ra m included.
Check ed out , perfect, LIKE NE W $88.50
T N·1 9 T U NI N G U :-l IT fo r 11 00\'(' . continuous tu n ing 975 to
2:200 Mc.. just rhth t fo r 1296 Mc Satellite r requency . and
ot he r cur rent hum II. cti vity . Chec ked out. p erfect $1;9 .50
Othe r T u n ing Un its fo r a bove. T N ·1 6, TN- 17. T N -HI. T N·
54 in stock P . U .H.

SATELLITE TRACKING!
with AN /APR-4 Y FM & AM RECEIVERAmateu r Ingenuity (from page 64)

came so great, one of th e fell ows volunteered to
fake a n a ppe nd ix a ttac k to o btain admiss ion into
the hospital where he co uld steal some tu bes from
the rece iver th ere. The idea work ed. When he
e me rged from the hospital, hidden under his
ba ndages were enough tu bes to fin ish the projec t.

By th e end of 1943 th e rece iver was finished
a nd the men listened to the BBC on 9.5 me. When
the receiver was no t in use it was put back in
the kerosene can with a fal se sec tion. on top of
which was pl aced cooked rice. The receive r had
to he cont in ua lly dried out a nd it was taken out
of th e ca n a nd placed on the bake oven in a
fl our can to d ry. One day wh ile it was d rying a
Japanese gua rd acciden tly knocked ove r the ca n
exposing the receiver. The gua rd ca rr ied his
prize awa y for his own li se a nd wha tever became
of the rece iver no one ever found o ut.

With th e end of the wa r. ha m rad io took li p
whe re it left o ff and progressed slowly for 1.1 few
yea rs until the end of the 1940's whe n s.s.b.
sta r ted to peep over the ho rizon. Things began
to happen on Sept. 2 1, 1947 when O . G . Villard
J r.. W6QYT put W6YX. th e Stanford Universi ty
Radio C lub sta tion. o n s.s. b.. and co n tac ted W6·
VQD on 75 meters. This was followed by a 20
mete r con tac t with Art N ichol s. W0TQK. AI ·
though th ese were not the fi rst s.s. b. contacts in
ha m rad io th ey were the fi rst after the wa r and
st irred lip the ingenuity. Shortly afterward D . E.
Norgaa rd . W2K UJ . published data on a little one
freq uency s.s. b. excite r called the SSR Jr. in th e
Dec. 1950 issue of GE l tam N ews, Th is jiggled
the inge nu ity of W 9DYV. Wes Schum. who
mixed the SSB Jr. with a v.F.o. to gain coverage
ac ross the hand. S.s.h. was on the way. first in
the form of a sepa ra te receiver and transm itter
a nd th en in the form of a t ransceiver de signed by
the C o llins Radi o Compa ny and design ated as
th e KWM -I.

Transceivers were about to a rr ive on the
scene. Buddy A lvernaz. W6DMN, developed a
niter excite r ma de from the BC-4 53 the Q Fiver.
This stimula ted Wfl lQY. Ernie Mason. with the
idea of ma king a tra nsce iver o ut of th e un it.
Soon a fter thi s Herb Johnson, W6QK I. came on
the market with the Swa n T ra nsceiver. I guess
you know the rest of the sto ry. T he period of
the la te 50's a nd earl y flO 's showed ham in genuity
a t its be st . Since then the c ircu its have sim mered
down to sta nda rds most too co mplica ted for the
a verage a mateur to build . What of the future­
will an yo ne build his own gea r anymore? T ime
will tell : let' s wa it a nd see what happens ne xt. •

ARC.port on 40 (from page 42)

with the tan k capacitor set at 75 rnmf. U sing a n
8 watt la mp on the output, peak the v.f.c. pl ate
co il a nd final tank at 7050 kc.

F o r correct o peration the 5763 read ings
should be : Ep 320 V. ; E t3G 240 v.; I CG 3 ma;
/ 1" 50 rna .

UUR GOAL, TO HElP YOU BUILO A TV CAME RA!!!
( For leu than SolO)

E Il Jo)' ,II.. til" or ""I MII1J:" )"'JIl r ""' II I.I\' ~: '1'" '·a m t'Tli. ~ l o~1 ,,(
tli .. " l'I" "orw"t~ ran II<' tuu " .1 r l ll: hl in )'uur ""'II JllnkIH'lI:. \\' ..
( urnl . h nnl.l· l hr hKr, I ·l u ·lof~lr , 'arl o a n,I r'I.'.I· · t" ·t,,l l,,\\' r' ''''l r lll' ­
lion 1'Ia l1 <. I XT ~; It EST EII ! t If ~ ".•(" " \ lor r"r morr I" fo.

BOl 396 AT V RE SEAR CH . South S iou x Cil y. N.br u ka 6877 6
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Fina l Adjustme nts

Put a 50 ohm carbon resistor on the output
of the final tan k coil link . Usi ng a fi eld strengt h
meter, peak up all of the slugs for m a ximu m
outptut at 7050 kc. With about 4 tu rns of hookup
wire (L tJ around the ta nk coil as pick up. couple
to the antenna co il (L~. J with RG -58 U coax and
of tu rns of hookup wire (L ,j J. Usi ng the Air-Dux
# 1010. 15 turns wi ll resona te fo r ty meters. If
60 feet of wire is used. clip it on the end of the
coi l; if a shor ter piece of wire is used. cl ip down
a few turns from the top toward the ground end
until the pate meter reads 50 rna . T he fi na l shou ld
not be loaded up beyond the poin t whe re the
pla te meter does not di p in curren t.

T hat is just a bou t the story on how to ha ve a
swel l litt le forty m eter portab le stat ion. The re­
sults have been exce llen t with mi ne. During the
day time it has heen no trouhle to work into
San Franc isco. a 500 mi le jump. Best of a ll. the
rig weighs n lill ie less than IR lbs since the large
tun ing capacitor has been removed. T hat lea ves
roo m fo r more clothes if you intend to go on an
air tr ip and a re lim ited to 44 Ibs of luggage . •

LM Accuracy [from page 38)

output side of C I Ull • elim inating sec tion B of
Sill I from the circuit (see fig. 2) .

All f reque ncy measurement s wi ll be made
with the crystal switch on; the 1.000 ohm po­
tentiometer funct ions as an output attenua tor
a nd the new connector funct ions as the output
termination. The origina l output connector is
not used a nd is left on the fron t panel.

Operation
Operation of the mod ified instrume nt is

ba sically the sa me as before except tha t the low
frequency ra nge on ly is used . For instance. to
measure the f req uency of 3720 kc. set the fre­
quency range to its lower frequency position
and calculate which freq uency in the 125 kc to
250 kc range will he measured. The ac tual (or
approxima te) freq uency is either added to or
subtracted from the nea rest fu ll megacycle
which will a llow a harmonic to fa ll into th e
lower frequency ra nge of the inst rume nt.

Subt rac ting 3720 kc from 400(} kc resu lts in
280 kc which is the second harmonic of 140 ke
and this hecomes the freque ncy to be measured
by th e met er.

To determi ne a f requency around 14. 120 kc.
subt ract 14.1 20 kc fro m 15.000 kc. giv ing 880
kc . This is the fourth harm onic of 220 kc which
is in the low freq uency range of the 1.1\1 .

In measuri ng the 3720 kc freq uency. set the
frequency mete r to 140 kc or un til zero be at is
obtained in the receiver set to 3720 kc a nd inter­
polate the dia l reading. If the tra nsm itt ing fre­
q uency of 3720 kc is being measured . zero be at
the rece iver to the tra nsmitter's frequency. turn
the transmitte r off. tune the 1.:\ 1 in the vicini ty
of 140 kc unt il a zero beat is obtained in the
receive r a nd interpol at e the read ing. T he ac­
curacy of the 3 me portion of the signa l is
determ ined by the acc uracy of the meter's crystal
a nd the calibra tion in the low frequency ra nge•

Tampo, Florida

0' +...

& UP TO 75 FT. OF
CRANK·UP TOWER !

E-Z Way gives you a wide cboice
of towers tha t is a sure bet to fill
any amateur requi rement. E-Z Way
towe rs are designed for the Ham.
Complete antenna installation and
maintenance of beam or rotor i s
provided through th e tilt over fea­
ture that permits working at ground
l evel.

f _
• TILTS OVER

• CRANKS UP & DOWN

• NO GUYS
All towers are aero-dynamically
de s igned to le ss en wind load
and als o to allow greater hei ght

•
and antenna load. Fabricated of I-hi gh t ensile s teel , electric ar c I !
welded with diagonal bracing , hot , ,

• •
dipp ed galvanize a fte r fabri cation I J
as sures dependabi li ty that has , .
mad e E-Z WAY the choice of ~. l.•
IIa ms the world over.

MGlTo-WlNCIl ,.
Add to hamming pleasure with tJ ~

the Mota- Wi nch. Positi ve ly 'j ~
I d ,~,U,. .the as t war in convenience _ ~

and protection to equipment. r- :
JOpe rates from ham shack or ~ ,

from base of tower. Weather
protec ted motor , worm gear
drive, positive action Up or
Down . will fit most E-Z Way
towers .

If/rile Dept. CQ for new 1965 ca '(l lo~

and price list ,

/

P.O. Box 17196

/

Fur further information , ch ack n umber SQ, 011 Ilu" e ll U

94 • CQ • October. 1965
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G et your RTTY PRINTER

ON THE AIR ~~~~ 550.
?1Jzw SOLID STATE DEVICES

GET YOU GOING, QUICKLY, INEXPENSIVELY
AND EFFECTIVELY

The W2JAV Demodulator is also ava ilab le factory
assembled, t ested and f uaranteed. $29.95. Also,
board only with schema tc diagram, $2.95. Sorry.
AfSK not available in kit form.

W2JAV DEMODULATOR Completely sol id state rad io te leprinter demodulator
employing seven transistors and four diodes. Input impedance is 600 ohms
and can be driven from a communications receiver or an AFSK. Will operate
with input signal less than ~Omv. Unit requires external polar relay and a 8
to 9 vdc supply @ SOMA. W/;nstruct;on s. KIT $19.95

W2JAV AFSK UNIT Completely solid state unit employing two transistors
and three diodes. Uses standard 850CPS shift. Adjustable output level from
oto 200MV term inated in 600 ohms. Oscil lator is Zener diode regulated and
accura cy is 5% or better. Requires 8 to 9 Volts DC @ 5·10 MAOC.

ASSEMBLED & TESTER $24.95

WE·255A POLAR RElAYWISocket Adjusted and tested $ 3.75
TOTAL $48.653"15"

less than
6 Ol each
Com lete with matchin g conn ectors.

ESSCO
ELECTRONIC SURPLUS SALES CO.

"RTTY Specialists"
324 Areh Slreel, Camden, N.J. 08102

Phone: (609)
365·6171

F or fu r ther infor ma t ion. check n umber 58. on page 110

" l H E NEW RllY

HANDBOOK"

Ra d ioteletype

A treasury of vi tal and "hard to get"
information. Loaded with equipment
schematics, adjustment procedures, up­
erating procedures, etc. Avaluable asset
to both the beginning and the experi­
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a well known authority in the
field. This book is amust for your library!
Only $3.95.
"' New York State residents Must add sales
tax applicable to your area•

•---------------------I CQ Magazine I
I 14 VANDERVENTER AVENUE I
I PORT WASHIN GTON. 1.I•• N .Y. 11 050 I
I SIRS: My check (money. order) fo r $ I
I is enclo sed . Plea se se nd __ copies of th e I
I " The New RTTY Ha nd book .' I
I I
I No me I
I I
I Add ress I
I I
I City Sto te Zip I1 ,

O ctob e r . 19 "' 5 • CO • Q I\



DAVEN Frequency Meter- Direct indicat ing frequency
meter covering 25 to 5000 cycles in four ranges
1.1 ' .5·1 ·5 kc), Exc. Condo $29.75
Collins R.c.iver RI05 /ARR15·1500 to 18500 kc. Com­
plete with 14 tub.s-IOO kc xtal - 2 Coll ins pro's Etc.
Exc. Condo $67.50
RI9/ARC12- Turntabl. rece iver 11 8 to 148 MC. Com·
plete with 9 tubes & schematic. Exc. Cond. .. .. $34.50
l.M.-Fr.qu.ncy M.t.r- 125 to 2000 kc. Compl.t. with
original calibration book. Exc. . ,$49.50
Panadapl.r- IP69C/ALA2- 400 cyc le supply can b. con­
ver ted to make compact panadanter - Domplete with 14
tubes N.w $22.50 Us.d $17.50

RTTY
Fox Mach in. - TG2C/ TG Exc $99.50
I !93- Polar R. lay Iest Set Exc $22.50
Oliv.tti- Pag. Printer Exc $95.00
255A Polar R. lay Exc $ 2.95
lion.1 Transtorm.r-GHI203·2H 98

••••••••••••••••••••••• •
Q·5.r- BC453 IR23ARC5)- 190 10 550 kc receiver with
tubes v., .. Us.d $12.95
Q·5.r- lazy·mans- Navy Beam Filter $ 1.95
TS·126- 2 meter walt or Power M.t. r N.w $ 9.95
TS·667- Conv. rtibl. to Motorola test set- Has 100-0­
100 Microamp Meter- etc. in handsome carrying case

New $14.95
R4·/ARR2- Versati le command type receiver covers 234
to 258 Me and is convertible to many other freq uencies
- Compl. t. with II tubes & schematic Exc. $ 6.95
...k t ess tubes & Sid. Cover $ 1.95

"",\ Arrow Sa les
I ,) 2534 South Michigan Ave. \.
'1" Chicago 16, Ill ino is''f-'

Co llins Mec han;cal Filt . rs F250A·20, (0 III NS
250 KCcenter Ireo. 2 KC wid. at 6 db,
4.3 KC at60 db, Ideal for SSB, New FI l TERS
these fil t.rs cost $46.00 each.
These pullouts are guaranteed good. .. $3.95 ea.
Sar kes ta man F·6 Sil. Rect. Il N2484) New,
600 PIV, 750 Ma. 10 for $3.75
2 Meter B and Pass Filters, Coax, Heavy Brass Si lver
elated, Eliminates TVI $5.65 ea.
GE N. on Glow lamps NE-48, 7500 hours life,
n.w ... 5 for $1.00
lcecraft Sockets for above w/ 12 in. pigtai ls.

5 for ,50
Minimum order: $3.00

Government Warehouse, Inc. Dept. MR.
264 Shrewsbury Ave ., Red Bank, N.J .

For (urt ht'r Inrormation. t' h(O("k nu m ber 6 1, on pal{e 11 0

Electro nic Surplus
Checked Out and GUARANTEED

Test Equipment -Communic.at ions-Relulated Pwr
Supplies-Line Vollaae Rel;ulators

We Sell-We Rent -We Buy

R.E. GOODHEART CO.. INC.
P.O . Box 1220·(Q B~ver l y Hill" Ca lif.

Phone, 213 272 · '707, 276 ·9].49

HW 12-22-32 owners
Com plete tr iband transc e iver
conversion pl ans. p.p. $10.00

Send to:

T r iband e r
Bo x 18 , Q U_ nl Villoge Slotion. Jo mo ico . Ne w York, 11..29

9lo • CQ • Oetcbee. 1965

will be founJ to be excellent.
For lise o n M ARS fr equenc ies such as 3289

kc, su btrac t thi s frequency from 4000 kc: the
res ul ti ng 7 11 kc is the fourth harmonic o f
177.75 kc. T o measure 4030 kc. sub tract 4030
kc from 5000 kc: 970 kc is t he fo u rth ha rmo n ic
o f 242.5 kc which is the actua l frequency to be
measured a nd interpola ted . •

URC-4 on 6.2 & 220 [from page 29]

plastic insulated #26 solid rimed wire cl ockwise
around L:,. The coil should be soldered a t the
junction of the existing an te nna coi l o f L;, w here
it coup les to the a nten na coil of L t ; a nd te rmi­
nated at a ground poin t o n the chass is between
V:, and V"I directly above Vj . Th is w ill increase
the antenna coupling required to pro vide the
necessary sensitivity. T his comple tes the receiver
modification .

Antenna Modification For 50 Me

The dipole a nten na system employs two load­
ing coils wh ich permi t the ante nna to resona te fl a t
over th e f req ue ncy range between 120 a nd 130
mc. It is necessa ry to modify these lo ad ing coils
so tha t the a ntenna syste m resona tes at 50 me.
Unsc rew the ver tica l rods nea r the cap wi th a
small wrench. Iden tify the coi l o n the ungro unded
srde with the letter " 8 ." Lift o ut the two loading
coi ls a nd remove the wi re. Wind new coi ls from
#29 ena mel wire wit h 1M turns o n the form
marked "A" a nd 12 turns o n th e form identified
by " B." Apply a coa ting o f Q d ope to these co ils
and when dry reinsta ll in their origina l posi tio n.
Mea sure the reso na nt freq ue ncy (If t he anten na
with a grid dip osc illa to r as previousl y descr ibed .
It sho uld now resonate between 50 a nd 5 1 me.
Remo ve the o ne inch p ick up loop and rep lace
th e a nte nna asse mbly o n the vertica l rods.

Telting

Con nec t the bat teries. P ress the "t ransmit"
but to n and listen fo r the carrier in a nearb y re­
ceiver . Fi rs t rota te the slug o f coil L. to the fully
engaged position. Then slowly u nsc rew th is s lug
u nt il the oscilla tor starts o pe ra tion . Rot ate Ih
turn counter clockwise beyond th e po int of
where oscillation is firs t dete rmined . Peak coi l
L :I for ma ximu m outpu t with a n ten na in the
fu lly extended position usi ng a field strengt h
meter as the ou tput indica to r.

To align the receiver, p ress the "receive" bu t­
ton and adjust the slug L:; u ntil local 6 me te r sig­
nals are hea rd. The slug shou ld be abou t one
third of the way inside the form . P lacing th e
cover on the U RC·~ may detune the ci rcuits
sligh tly so use the procedure prev iously described
to complete the alignment.

As recommended for the- other units converted
to prevent trunvmitting without a load in t he
U.lI .L position. insert the: bakelite piece between
sw itch Sl and the cuse. a nd between the die cast
switch stop a nd the spring clip when the switch
is actua ted in the V.U.l'. position. Th is ac tion wi ll
prevent the swi tc h from being mo ved to the
U.II. F . po sition.
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G ET ON OU R MAILING LIST

17468 VENTURA BLVD., ENCINO, CALIF.

WIRE· CABLE· TUBING

P O'
COpy

Area Code 213

872-0160
MIL-SPEC ~
supPLYc

BACK ISSUES FOR SALE $1.00
I950--0(t.
19 H -AII issues. except May, Nov.
195! -AII issues. except j an ., April. Au~.

19 B -All issues, except ~l.3 y , J ul)', Dec.
1 9 ~ ·t-AII issues, except Feb., May
1955- AII is..ues. except ~ov ,

1956-- AII is..ues, exce pt Apr il. J uly
1957- AII issues. except j an ., Feb ., May, and

N o v. D (,.'(".

195M- All is.. ues, except j an ., J une, J uly, Scpt.,
Oct.

19 59-AII issues, except Jan ., Mar , and June
1960- AII issues, except May
196t -AII issues
196! -AII issues, except Jan.
196 3-A II issues
19(1·t-AIl issues except );10 . and Nov.
19M --feb.. M3.r .• Apr ., May

Reprin ts of rast a rticles are available at $ 1.00
each.

CQ Magazine
14 Vande rve n ter Ave .

Port Wa shing ton , l .l ., N.Y. 11 0 5 0

PROOUCTS­
MILITARY & COMMERCIAL
TEFLON HOOK-UP & CABLE
VI NYl HOOK·UP & CABLE
TE FLON COAXI AL CABLE I I
POLYETHYlENE COAX
AIRCRAFT W IRE & CA8l~
HIGH TEMPERATURE W IRE '- _
TH ERMOCOUPL E W IRE
BARE & TINNED BUS
SHiElDED W IRE & CABLE
PORTABLE COR.DS & CABLE
TUBING-PVC & TEF LON
TUB1 NG- HYSHRINK

TIMES WIRE & CABLE
SERVICES­
CUTTING

STRIPPING

M ARKING

STRIPING

TIN N ING

TWISTING

SHIELDING

JACKETING

CABLING

•

OCTOBER & NOVEMBER. 1965
T ime Zone : EST (24-hour Time )

E AST ERN USA To :

Results with the foregoing conversions of
URC--l walkie-talkie units have been most re­
warding. Many contacts have been established
using: a ll three units when travelling throughout
the eastern half of the country. Best DX experi­
enced to date has been 18 miles on 50 me: 104
miles on 144 me; and 10 miles on 220 mc. These
records were all establ ished by contacting well
equ ipped home or field sta tions using high gain
antennas and receivers with low noi se figures.
During a sporadic E opening on six meters
transmission via a tone modulated signal wa s
attempted. and the signal was received in C hi­
cago some 600 miles fro m Washington. but the
heavy Q RM precluded possible contac t. How­
ever. in a clean cha nne l it is not beyond the
re<t lm o f possibility. •

Propagation itrom page 721

CQ DX P RO PAGATIO N C II ARTS

- J>redicled 10 meier upcn i nlt~. a ll o thers in colu mn are
I~ mete r o peninlls.

f P redlcted 160 meier open i n~s. all o thers in colum n a re
tiD meter o penin gs.

I JO/ 15 20 40 SO/ 1M
.\/~lt'r~ • 'rtrr J ."r l~r J .\l r l r r$

\Ve sl e f fl O~· 13( I ) · 06-01 ( II 16-1 7 (1 ) 18-20 (1 )• 01-O~ ( I ) 07- 12 0 ) 17· 1~ ( 2 ) 20..22 ( 2 )
Centra ! 0...· 100 1 12-14 ( 4 ) 1 ~·23 (3 1 22-01 (3)
Europe 10.12 (4) 14- 150 ) n-02 ( 2 ) 0 1-02 12 1
& N ort h 12·13 12 1 15·16 ( 2 ) 02-Q4 (I ) 02-03 ( I )
Africa 13·1 5 (1 1 16-1 8 (1 ) 20-23 I I, ·:

2]-02 ( 2 ) ~

02-03 ( I ) .;-North- 07-08 ( I ) 06-07 ( j I 17- 19 (1 ) 19-01 (1 )
om 08- 10 ( 2) 07.09 (3) 19-21 (2 ) 2 1-01 (I )t
Europe 10.1 2 (I ) 09·11 (2) 2 1-02 ( 1 )

• 11- 14 ( 1) 02-0] (2)
Ea stern OHW( I)
USSR
Eastern 0)1- 11 ( I )- 0""- 10 ( I J 11-00 ( I) 20-~3(1 )
M ed ite -. 07·11(1 ) 10- 13 ( 2)
ranean II -D ( 2 ) 13-15 0 )
/Ii. E a'ol 13- 14 ( 1) 15-16 ( 2 ,
Africa 16-1 11 ( I)
west /Ii. 01l-09 ( I}- 06-07 (1) 17·19 ( 1) 20-02 ( I)
Centra! 09- 11 (2 ) - 07-09 (2 ) 19·23 ( 2) 23-01 ( I) t
Africa 11· 13 ( I) - OQ-1.l (I ) 13-03 ( I )

Ofo-OO (l ) 1.l -I~ ( 2)
011- 11 ( 2) 15- 11 ( 4)
11 · 12 0 ) 11· 111 (2 )
1 2 - 1~ ( 4) 111-19 ( I)
15· 1'; (2) 22 ..02 (1 )
16-1 7 (I )

South O)l-M ( I)- 07-14 (I) 11- 19 ( I) 18..21 (1 )
Africa (N- l 1 ( 2)- 14-!S (l , 19·21 ( 2) 19·2.\ ( I)t

11 · 14 ( I)- U · I1 (3 ) 21· 23 ( I)
1lf>. IO (I ) 17· 111(2 1
1().. 12 ( 2) 111-20 ( I I
12·1 ~ (.\) 23-02( 1 )
15-16 (2 )
I';·I H ( I)

Centra l Nil 06-07(1) 11-20 (1 1 Nil
A s ia 117-09 ( 2) ()~ ..(11 (I )

09..11 (1 )
19-22 ( 1)-

South- Oil. 10 ( I) 06·07 ( I ) 17-20(1) Nil
e a 'lol 111.20( 1 ) 07· ()\} ( 2) O~·07 ( I )
A sia ()9·I S ( I )

111 -21 ( I )
Far 17-1 11 ( I) 06-07 ( 1) !I'i .ll'J ( I I N il
Ea!>1 111·)<1 ( 2 ) t)1 ..(J'I 12 )

1'1-20 t I ) w . u ( I )
16- 111 (1)
UI-~O ( 2)
20-21 ( II

Octobe r; 196 5 • <~ , 97
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For further information, check n u m be r 41, on page 110

LET W8KT forward your

DX QSLS
QSLs forwarded promptly to foreign QSL
Bureaus, QSL managers, or, if necessary,
direct to DX station.

Three cents each or 36 per dollar
Fi r st Class Mail • No Membership F ee

Save Time ! - Save Money!

Time Zones : CST and ~1 ST (24-hour T ime )
CE!\"TRA L USA To :

G uam &: 11-12 ( I)- 0.5-07 ( I ) 00-03 (I) 03-04 ( I)
Pacific 12·1 4 (2) · 07-09 (J) 03-07(3) 04-07 (2)
Islands 14- 17 (I) . 09-11 (2 ) 07-09 (1 ) 07-OR (1)

11-15 (1 ) l1 - IR ( I ) 05-07 (l)f
105 -1 6 ( 2 ) HI-20 (2)
16-17 (3) 20-00 (l)
17-19 (2)
19-20 (I)

Aus- 14-1 6 (1 ) · 06-07 ( I) 02-04 (I) 04-05 ( I )
tralia & OR-09 ( I ) 07-09 (2) 04-07 (2) 005-07 ( 2)
New 09-11 (2) 09-12(1) 07-09 (l) 07-OR (1 )
Zealand II-I.S (I) 12-1 4 (2) 05-07 (I) t

105 -16 ( 2 ) 14-19 (I)
16-17 (3 ) 19-22 (2)
17- 19 ( 2) 22-00 (I)
19-2 1 (I)

North- 07-09 (I) - 06-07 (2) 1R-19 (1) 19-20 (I)
e rn & 09-14 ( 2 )- 07 -09 ( 4) 19-20(2) 20-03 (2)
Cent ral 14-17 (I) . 1)q_11 ( 3) 20-OJ (3 ) 03-06 (I )
South 06-08 ( I ) 11 -15 (2 ) 03-06 (I) OI-04(1) t
America 08- 10 (3 ) 105-17 (3)

10-14 ( 2 ) 17-19 (4 )
14-16 (4) 19-20(3)
16- 18 (2 ) 20-2 1 ( 2 )
18-20 ( 1 ) 2 1-23 (l)

23-02 (2)
02-06 ( I)

South- 08-11 ( 1)· 06-{)7 (I) 19-2 1 (l) 2 1-06 ())

,," JI - 17 (2) · 07-09 (2) 2 1-03 (2) 02-005 (I) t
Bra zil. 17-19 (I) . 09-14( 1) 03-07 (1)
Araen- 07-OK(I) 14-16 (2)
tin a . 08-10 (2) 16-18 (4)
C h ile 10- 13 (I) HI -20 (3 )
& Uru- 13·14 (2 ) 20-22 ( 2 )
Ituay 14-1 6 ( 4) 22-04 (I)

16- 17 (3 )
17- 19 ( 2 )
19-20 (l)

Mc- OK-tO ( l). 14-17 (I) 00-06(1) Nil
Mu rd o 07-08 (l) 17-19 (2)
Sou nd. OK-IO (2) 19-2 1 (] )
Arnarc- to-14(1) 21-00 ( 2 )
rica 14-16 (2) 00-02 (I)

16-19 (I) 06-07 ( I )
07-09 ( 2 )
09-11 ( 1)QSL SERVICE

Chalfo nt, Pa. 18914
W3KT

P.O. Box 204

Reduces Interfenne. anD For AL.l Amateur Trans.
Nol" on All Makn S hort ml tter . . (luIT.nhed IOf
Wave Recelven . Mak es 600 Watts AM 120055B
World W id. Recepti on PI.N ,t or L i n k F eed.
Sironger . Cl earer Gn All li , ht Nut We ' h ,Ba nd, l . • a ' TprOG.

Comp lete II sbcwn total Jen;:lh 102 n. with 96 ft . or 72ohmbaJ·
anced twlnllne, Il l -Impact molded resonant tripl . (Wt. 3 oz. 1" :J;
5" Ion,). You JUlt tun t to du ired band tor beam like rClU lu . E1 ­
ceuem for ALL wcrtd -wtoe stnm- ware reeetvers and amaleur
lransmltten. "'or N OVICE A :\"1l AI. I. C1.A~~ A:\IAT Jo; CHS I :\"0
Jo:XTHA Tur;EII~ on OAIlOET~ :-;' E E n l' () ! Ell mlna tel 5 81111­
rate antenn.. wUh excellent neercrmance lI:ua ranteerl. InconlPlc­
UOU I IOf Funy Neigh borhood, ! ~O HA YWtltE HOeSE AI'­
1'£.\ ltA:,\;CE I E .-\ S Y I :-: ST A I.I.AT IO.\' ~ Comp let e lll .truptiom.
7S-40-:!O-13- 10 meter banda. Complete S15.95
40-20- 15-10 mete r. 54- ft. (belt for . "·rll. Complete S14.95
SEND ON LY $3.00 Ieash, ck. • mol and PlY postman balanee con
"lUI pOitae e on arr lfal or lend full pr ice ror poupald ueureer.
Free Information on other all band antennu . 160·6 mel en. etc.
Arailable only fr OID
WESTERN RAD IO • Dept. AC-I O _ Kearney. Nebru ka

PHONE

PATCH

MODULE
This Is 0 cemptete, seclee-et nutt module thol provides 0 means
for conneeling your telephone lines 10 your rig, lope reeerder,
amplifier, ele . So small that il coo be buill inlo a telephone.

PHONE-PATCH TELEPHONE -
New, highly slyled telephone wlth a buill in, high qualiTy
phone-patch. This un it (an also be used In on extension telephone
for your shack .

EASTERN ElECTRONICS, Dept. C·l0
708 EAST TREMON T AVEN UE. BRONX. N. Y, 10457
Pleose send me:
0 - Phone-p atch modufe(s) @ $9 .95 ea. ppd.
0- Phone-p ulch te /ep hone(s) @ $29.95 eo. ppd.
0- Telep hone(s) onl y withoul phone-patch

@ $ 17.50 eo . ppd .
0 - Further informa rion on the ebeve

Name
Address
City State Zip

N.Y.C. Res ident s please odd 5% city sa les lox.
N .Y.S . Res id ents please add 20/0 s ta te sa les tox.

}01l5 20 40 SOIl6n
Mrters steters Meters Meters

W estern 08-12 ( 1)- 06-011 ( 1 ) 17- 19 (1) 18-20(1 )
& 07-08(1 ) 08- 12 ( 2 ) 19-01 (2) 20-22 (2 )
Centra l 011-10 (2 ) 12·14 ( 3) 0 1-03 ( I) 22-01 ( I )
Euro pe 10-12 (3 ) 14-15 (2) 2 1-00 t i j t
& No rth 12-13 (2) 15-17 (I)
Africa 13-15( 1 )
N orth- 07-09 ( I ) 06-08 ( I) 11:1·01 (1) 20-23 ( I )

"" 09-11 (2) 011-1I (2) 2 1-23 ( I >t
Europe 11-13 ( I) 11-16(1 )
& Euro-
pean
USS R
Eastern 08-10(1) · 06-12 (l) 19·23 (I) 20-22( 1)
Mediter- 07 -10 ( 1) 12- 15 (2 )
rancan 10-12 (2) IS-IS (I)
& East 12·13(1)
Africa
West & 01'1-09(1) · 06-07 (1) l R-1 9 (1 ) 19-00(1)
Central 09· 11 ( 2 )- 07-09 (2) 19-21 ( 2 ) 22-00 (I) t
Africa 11-13 (1) . 09- 12( 1) 21-00 ( I)

06-08 (I ) 12- 14 ( 2)
08- 11 (2) 14·17 (3 )
11- 14 (3) 17- 18 (2)
14-15 (2) 18.1 9 (1 )
15-16 (I)

South 08-09 (I)- 07-14(1) 18- 19 ( I ) 18-20 ( 1 )
Africa 09-11 (2 ) - 14-15 (2 ) 19-2 1 ( 2) 20-:!2( I) t

11 -13 ( 1) · 15-17 0) 2 1-22 ( 1)
06-10 (I) 17-18 (2)
10-12 ( 2 ) 18-20 (I)
12- 105 (])
15-16 (2 )
16-17 (I)

Central 18-21 (1) 06-07 ( I) 0~"()8 ( I ) Nil
Asia 07-09 (2) 17· 19 (t)

09- 11 (1)
17-19( 1)
19-21 ( 2 )
21-22 ( 1)

South- 17·19 (t) - 06-07 (I) 05-011 ( I ) Nil
east 08-10(1 ) 07-09 (2) 17-19 ( I)
A sia 14-16 (1) CW-14 (I)

16-19 ( 2) 18- 19 (l)
19-20 (1) 19-20 ( 2 )

20-2 1 (1 )

Fo r further information, check number 42, on pag e 110
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HARVEY OFFERS THE WIDEST VARIETY OF
FAMOUS BRANDS AT THE BEST PRICES ANYWHERE!

- Ell io t Bere lson, W A2H D P

RADIO CO.INC.

103 WEST 43rd STREET
NEW YORK, N.Y. 10036

(212) JUdson 2·1500

For over 38 years Harvey's has kept pace with the popularity of ham rad io
throug hout the world . An d d uring this t ime the company 's in itia l a im was and
remains the same : Offer the w idest variety of ham and electron ic equipment
at the lowe st prices . Tod ay more than eve r we extend a hand to ham radio
operators everywhere by efficient inventory of equipment and part s for q uick
delivery - and at the most competi tive p rices.

That ' s why you can rely on H arvey 's fo r p referred se rvice by the most
experienced staff who are qualified hams themselves. W e agre e that it takes
a ham to talk to a ham. A t H arvey's you can feel conf ident that your spec if ic
needs and problems wi ll be solved by experts who can aid you in making the
right choice at the most economi ca l prices. And remember everythi ng you buy
at H arvey 's is always g uaran teed.

To get the most for your ham dol lar and the fastest mail order service, it
pays to check H arvey 's fi rst, Serving the world from th e nat ions c ross roads
in midtown New York .

Watch for'opening of new Harvey sales center in Woodbury, L. I., in September.
For f urther informa t iun , check n um ber 27, UII palo{t' 11U

Octobe r, 1965 • CO • 99



further info rma tion . cheek number 4:-1 . on p uue

Far 1 ~-1 9 ( 1 ) ' 06·07 I I ) 01-02 ( I) 02-05 ( 1)
East 1S-1 6 (l) 07-0l) Il) 02-04 (2 )

16- 19 (2) 09- 11(1 ) 04-06 ( I )
19-20 ( 1) 16- 111 ( 1) 06-011 (2)

I S-l 0 (2) OR·09 ( 1 )
20-22 ( I)

Paci fi c 12- 14 (I) ' 06-07 (I) 2:\-01(1) ()().O) ( 1)
Ista nd s 14-1 6 ( 2 ) ' 07-09 (3) 0 1·06 (3 ) 0)-06(2)
& New 16- 1M ( I) ' 09· 11 ( 2 ) 06-117 (2) Q6.07 (1)
Zealand 11 - 14( 1) 11-17 (1) 01-09 ( 1) 03-01 (I >t

14- 16 (2) 11- 19 (2)
16- 11 (4) 19-20 ( 3)
17- 111 (3) 20-22 (2 )
1R- 19 (2) 22-110 ( t )
19-20 (1 )

Aus- 14- 16 ( 1 ) ' 06-07 (1) 02-04 ( 1 ) tl2-0S ( I )
trata stn 16- 17 ( 2 ) ' 07-10 ( 2 ) 04-07 (2) OS -01 (2)

17· 111(1) ' 10- 111 ( 1) 07.()l) (I) 01-011 (I)
l1·D (l) 1M-20 ( 2) 05-07 ( 1)t
13- IS (2 ) 20-2 1 (3)
15- 17 (3 ) 2 1·22 (2)
17- 111 ( 2 ) 22-00(1)
111-2 1 I I)

Nort h- 07-09 (1 ) ' 05-06 ( 1) 1R·19 ( 1 ) 19·20 ( 1 )
ern ,I(,: 09-10(2 ) ' 06-01 f l) 19-2 1 ( 2) 20-22 (2)

Cemen t IO·IJ (J) ' 01-m (3) 2 1-02 (3 ) 22..()O ( I )
South 13-14 (2 )' 09·11(2) 02-04 ( 1) 110-02 (2 )
America 14- 16( 1) ' 11 - 11 (1 ) 04-05 (1 ) 02·06 ( I)

06-11H ( I ) 12·14(2) 05·06 ( I) 00 -04 ( I)t
us-II (3) 14- 16 (3)
II·IJ (2) I ~· l ll (4)
1J -140 ) 111-19 (3)
14-1~ (4) 19·22 (2 )
16- 17 (2) 22-0ll ( I )
17-IIJ(I)

South- OH-IOII) ' 06-01 ( I ) 19-2 1 ( 1) 2 1·0:'1( 1)

" " 10-12 (2) ' 01-m( 2 ) 2 1-02 (2) 01-04 u rt
Dra/ il. 12-14( 3) ' 09-1 4(1) n2-04 11)
Areen- 14 -16 ( l) ' 14-16 (2) 04-05 (2 )
t ina . 16-1 11 (I)' 16- IK (4) 05-.Q1 11)
Ch ile ()fi-llil (I ) 111-19 (3 )

& Uru- 011-10 ( 2) 19-2 1 (2)
~uay 10- 12 ( 1) 21 -03 (I)

11·14Il)
14-16 (4)
16· 17 (3 )
11· 111 (2)
IK-19 rn

Me- OH- IO fl) ' 15-17(1 ) 2.' -07 ( 1) Nil
Murdo 06-01 ( I ) 17-19 (2 )
Sound . 01 ·09 (2 ) 19-2 1 (])
An tarc- 09-14 (I) 21-00(2)
u cu 14-16 (2 ) 00-02 (l)

16·1 9 ( I ) f)fi-07 ( I )
07-IN (2)
09·11(1)

CLOCK

"Time at a Glance"

# IOO. 24H'I..

Wolnloll or . bony plos­
tic COl t . H4", W7 J/~ " ,

D4" . 3 lb•• 11 0V 60
cy. A.C. Guoront••d
1 YIO'.

The NEW

TYMETER©

WR ITE F OR FREE B UL L ETI N
Send e hec k or money or der-Mi nimum or der 52.50

PLEA SE IN CL UDE AM P L E POSTAGE-Elee n Refunded ,
} UnltlllUll C.n , lI. Ur ,ler $ l u.oU wor th ~ ,; 'k D ,'p" d t.

R, ~ r"". Electronics; III C.
2241 ~()u th ~11"" l ll a ll .w e. D ept. 007
Ch l rll llo, J Ili n" " liHtilG Phone C.\ h ullct :; - I ~S I

I ~ l lJ ~ .~ ~ 1.'\"1.1 \ ·J~T-(~".b- "U ' l! \ dl· lI.'·l'l loll 1 ;1 ~ .\ :'\ () ., t·; \\' $- 2.75
, 1 . t, ~. I ) lol &. ~ t 1Hl 1 1 1t 1 1 1' 1"" \ ,,1t1l1;1' ! Jl\l. l..r , 541:1 .50
\\"t;~H)<: It =" )<; 1.1<;1''1'1111 ' :!UlIu. :IY.,¥ H.." " ,l ~ l dl'r :-; EW •.•• $ 3.9 5
II HlI l " m .T .\ I :': 1' 1(011 1<; :;U. UUU w/ VO.\1

1>, ' "T Y'\[ :>i t ; \\" S 2.95
r. I.UYU ':O; !l X.• l"'", , ' II W . Jklt·Tll l k l .· 11 11 .\ ."1) :\" EW lit 569 ~l '

.\ 1t1t-2 IU: t"): l\'): U w/ .·"u u l"n 10 e ll .v. 2 IlwtfU $ 5.9 ~
1 .:\l - ~1 f.' ln: t l ~ I f.:'rEH 1I"'·llli hra t..,1 .v. 11 ,,<-,,..<111 1,,,,..,1 _ 579 .50
~~OT I. X~lITTI :\"(J '[ , ' H); 2.-,1) Wall ~ UJu l l'lltl un S EW .. $ 1 3 ,9 ~

1.I.Unn .; A~II"~lIl'1W I II X _.I ~I< · r lta,lI" nn.vxn x jcw.. 532 .50
011. C.\I' .\ t ' IT OUl'I ~~ ~1 f.'11 ~ .·,H IIV-\\·.·~ lh l l.:l Il"I> .-

( :, " ~ I fll, ~(I"U\' a ' ' ..e. 11 '11 11 1 H'''I ' \: ~: \V II" / u' l lI h rll ~ k "' ~ $ 13.95

WIN A F RE E R.W. " SU R PRISE PA CKA GE" WORT H $7.5 .00
Min imum or der of $5.00 makes you ~ l ; . jb le for our d rlwl"l .
Vo id when pr ollibile~n l ... U.S. .... r u l de nh t li vi hle.

Fur ( u r th('. in (lI. matiun . c h('ck n u m bcl' 44 , un I l ag~ 11 0

New from Philco:
an u p-to-date handbook
for SSB Communications
Comprehensive treatment of SSB Systems
for the Radio Amateur. Section s of
SSB Modulation, Transmitter Theory,
Receiver Theory, and much more.
Price, only $4.50

Send orders with remittance to:
PHILCO TECHREP DIVISION DEPT. L
P. O. BOX 10, FORT WASH., PA. 19034

QCWA
Q uar lf r ("'''', lu' .I· W l r ..l ",u .-\ ~ .•" d atlon. I ne.

I . lr fn H..,1 1l1ll1l 1..UU \\h" 1,..1,1 lin '" ll all'lI r Ik..n.e 2::;
o. " " .... ."" ..,. ..~" Mr, ' ,' Il ll; i h lt, fur ,,,,·,,,II,·,, lI ill.

t :nlf)" F~ .. *:I.UfI :I Y ~II" lI u ~ ~ *.;, 11 0

.\I> Plh'..U" nH rn ll ~- It.. ,,1I ' " ln..,1 f" "'1
A. J . Glro nd., W 2J E. Eucutl n Secret.ry
1417 StDnybrook Avenue, Ma m. roneek, N.Y .

Time Zone : PST (24-ho ur T ime )

W ESTER N U SA T o :

W I 15 2fJ 40 HOIl flO
.\1 (' 1"' ,\ .\l r- U n ,\I eters .\l r- I a s

W este rn OK-IO(I) ' 05-06(1) III-OO ( t) 19-23 (I)

& 111 -011 ( I ) ()fi -Oll (2)
Centra l 011- 11 ( 2 ) 011-10 ( 1)
Europe 11 - 12 (I) 10- 12 (2)
& N orth 12- 14 (I)
Afri ca IK-20 (I )

N orth- OK-1O ( 1) Q6.01 (l ) 2 1-00 (I) Nil

"" 07 -09 ( 2 )
Europe 09-11 (I)
& Euro- 23-01 ( I)
pea n
U SS R
Euste rn Oll-IO (t ) 06-07 ( I) IH-22 ( 1 ) Nil
Medtter- 01.()l) (2)
runec u (19-12 ( I)
.'<: East
Arr tcu
we« ,I(,: 09-1J ( I ) ' nf,-Ill ( I ) I K-2] ( 1 ) 11I-2:! ( 1)

Cemrat 06-1tl ( I ) 10· 14 ( 2)
A l rie:\ 10-12 ( 2 ) 14· 17 (J)

12· 14 (3 ) 11· 111 (2)
14· 15 (2 ) 1l'! ·20 (I)
15_1 6 (1 )

South 01l-12 ( I) ' 06- D (I ) 17-l ll ( I ) 111· 19 (I)
Africa 06-10 ( l) 1J-15 ( 2 ) 111- 19 ( 2 )

10- 12 (2 ) 15-16 (3 ) 19-2 1 ( 1 )
12-14 (]) 16- 11 (2)
14·1 5 (2) 11· 19 ( 1)
15-16 (I) 23-0 111)

10 0 0 CO • Octobe r, 1965



CO lilEC HIN llCA L BOOIKS

CQ ANTHOLOGY I

We've looked back t h rou g h t h e years
1945-1952 and assembled all in o ne
place th e ar ticles that have m ade a
last ing snr. Th e issues conta in ing
most o f t h ese articles have long ago
been sold ou t and arc unava i l ab le.

CQ LICENSE GUIDE

2 12 pages o f everything t h e Am a teur
must have to get hi s l icen se and
progress toward the Reneral class
t icket. Plu s many add itional pages of
" ita I information fo r t he ham op era tor .

ca LteEN ••
GUIDE

••

,

Div,

oo
o
o
o
ooo
o
o
oo
no
oo
oo
oo
oo
o

must add

Addres"' _

· N e w York City and State resid~nts
sa les t ax app licable to your areo.

Cil y' Zon e' Slafe' _

Name' _

SIRS: M y check (money order) for $ _
i s enclosed , Please lend the followin g i tems 10 :

COWAN PUBLISH ING CORP. Book
14 Va nd e rve nter Ave nue
Port Washington, L.I. N.Y . 11 0 50
CQ ANTHOLOGY I _$2.00
CO AN THOLOGY II 3 .00
AN TENNA RO UNDUP _ 3.00
SID E8 A N D HAND800K _ 3.00
V HF FOR TH E RADIO A MATEUR 3.50
SURPLUS SCH EM ATIC S 2.50
CO LICEN SE GUI DE 2.50
" N EW arrr HAND800K" 3.95
MOBilE HAN DBOOK _ 2.95
ElECTRONIC CIRCUITS HANDBOOK 3.00
SHO P & SHACK SHORTCUTS 3.95
SURPLUS CONVERSION HANDBOOK 3.00
UN LIGH TED GLOBE 19.95
ATLAS 15.00
( O D E RECORD _ 3.50
~EGU lA R lOG SHEETS (1 00) _ 1.00
SSB l O G SH EETS (1 00) 1.00
HAM 'S INTERP RETER _ 1.5 0
TVI HAND BOOK 1,75
BINDER-YEAR W A N TED 4.00
OX ZONE MAP . . . 3.00
DIODE SOURCE BOO K 2.50
USA ·CA RECORD BOOK 1.25

THE NEW RITY HANDBOOK

MOBILE HANDBOOK

1\ treasury o f vita l an d "hard t o get"
in form ation. l oad ed w it h equipment
schema t ics . adjustment procedures.
etc. A va luable asset to both t he be­
ginning and the experienced RTTY' er.
Special sect ion in getting started, all
written by By ron Kret.lman, a w ell
kn own au thor ity in t h e f ield. FIrs t
prlOting sold out . Second p rint ing on
hand.

This new M ob i l e H an dbook by B i ll Orr,
W6SAI. h as been getting raves from
top exceneneee mobile opera tors .
Wr itten fo r advanced, as we l l as be­
g inning mobile operato rs, much o f
th is in fo rmat ion cannot b e found
an yw here e l se. Th is is NOT a ccuec­
tion o f rep r int s.

,,,,

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

,------ --- ---- --------- ---------

CQ ANTHOLOGY II

ANTENNA ROUNDUP

A common d e nominat o r fo r a ll ham
stahons is t h e anten n a. H ere at last
is the cream o f antenna in fo rmatio n
packed into. 160 pa g e book . Fo rt y­
seven In forma tion -packed art icles that
Wi ll dispel much o f t h e m yst ery sur­
roun d ing antennas .

SURPLUS SCHEMATICS

VHF FOR THE RADIO AMATEUR

Wri tt en b y Do n Stone r , W6TN S, who
was al most on e f ull yea r in th e p re p­
aration o f t h is t err i fi c volu m e . Th is is
not a t echn ical book . It explain s side­
band , showi ng you h ow to g et a long
w ith it ... how t o keep yo u r r ig work­
ing righ t . . . how to kn ow w h en it
Isn ' t .. . an d lo ts o f how t o bu tte-It
stu ff gadgets . r eceiv ing adap to r s, ex­
ci ters, am p lifiers .

SIDEBAND HA NDBOOK

Top f avorit e CQ art i cles f rom 19 52 to
1959 •.. inc luding some you m ay
h ave m issed .. . compiled into one
new informat ion-p ack ed book! N o
more n eed to t ry t o locat e sold ou t
back copies o f CQ. Th :s A ~ tho logy
inclu des past art ic les o f last ng Inter ­
es t to every amateur rad io e-enustaet .
Over 250 p ag es o f text . Ove r 75 d i ffer ·
en t arttc res , A d efi n it e M u st for you r
shack !

Th i s is a book l iterally loaded w ith
schemat ics for all th e cu rrently p op u ­
la r pieces of surplus gear. M ost arne ­
t eu r s are well aware o f th e p rob lem s
encountered in purchasing seemmgly
teexeen s fv e surplus un it s . on l y to fmd
that no schemat ic dIagram IS evan­
ab le. T ry ing to fiRure out t he c ircu it ry
cold turkey can be m anv .nrnes more
d iffI cu lt than the most i nvolv ed pu z­
zle, and purchasing a smgle instruc­
t ion book can run as h igh as $3.50.

I f you are, o r are p lann ing to b e a
VH F op era to r, you can ' t a fford to be
without th is d ynamic new h andbook
written espec ially f or r ou. Fi ll ed from
cover to cover w i th a t new and o r ig i.
nal construction mater ia l presentee
so you can understand it. Writ t en h y
Fran k C. Jon es, W6AJ F, n ationally
acclaimed fo r h is VH F pioneering.

.,-

.~-

Octob e r, 1965 • co • 10J



T .....e unll . a rp 01.. Illlf'\l tor o,u'ullon on 4 0 ·4~ mr F :\I lI h %
Wi tl output, T hp)· U I baU.. ' )' p......retl uoln. 4.:, ' · ~OO \· "n
r,,", lnr .\ 1.5 " . !tU '" .... 1.·,11" on trlln.mll . A ll a r.. In n .... Il..nt
C'OOtUIi Oll . T t' un lu II r t' '"~J" ..... 1)· """ ..r letl In 6 meter A~I hJ'
u Inll l IMo r I....... m<>o lul lllflr •• II <-IlImp IUIlt' modula lor lo. II
"m!'l.. ('hatlll"" of thfo t' ~f oIl ...r lml lla " r 10 a ,110.\.. <It'I<"f'lnr T ho')'
Iho ronlil in II rt'l')" t'tf<"f'llrp 1I,IjU'lllhl.. lIu,lln llQl' t:LCH . PRI CE :
$19.95 ... ll h Willi ' .-\:'\"T E :'\" :'\".-\. s tu-r. WT . I ~' _

SUPER PRO RECEIVERS
SP·60 0 JX & 5p·600 n: 17

For 1M nflt t ime ~.: I ••:I "T IU ) :\" IC~ II .hle 10 otl'e1 I .uperl>
reeen er It • modt'i t prk .., We lare" IIM'." reeet vers art' not rhra ll,
how..' ..' . I lwy . fe Ol'lf' of 1M ~t .ull,h'.. ,n,1 af f' In u ull.nt
u ndi lla .., We han onl)" • rf'W 10 , ..n .n,1 IIIt' y aft' .11 unetll di U, n.
. 11 , lu.,., nlee d . u ere a r.. . Ollllt' 01 fill" T....hnlul ~f>('e.

r , " Ut'M Y ra ni" : 0,':> 1 10:01 11M' In r. I>an,l,
Aud ia P,.er Oulp ut : 2 .0 W ' 1l t o 10110 " hms
P , . ... RHlu ired : 9':> 10 :!60 \' , 511-1;0 r n" ln at 130 W. lll
Tub.. ::!o
" .h.nie. ' : Itu k moontlna I ~ " WX 16%"'D
W, I, lit : hIl It,l .
Per lor m. nn Sensitiv ity : 2.3 mln",,,,ll_ or h,'Un on ,II t"Ill,I.

for l'O+X 10 X ratio of )0.110. ( .... rhc'("k f'<1 one on 51 In..
• noJ It l lensllh- lly lU I I m lrron , lt l.

fru I" ReJ ection : ~Her lI" n H dh on . 11 h'n,lI.
I . F . Rejecllon R.tio : . t 600 Kt ' 11 e ruu to l.
A.V.C. ACl ion : ou tput " 'Ill hold " l ll1 ln I ~ ' lh wne n Inpllt h

Ine rI'M s..<I rruln ~ 10 :!oo.ono 1Il 1!·rom !u.
f requ('lI cy Contro l : l'nntl no " U' l unl nl( I' ! U ~ II ~ t'para t e t'n',h l

"on lrol nsd lb to r In "'h lrh fi t'r)·. ta l. (' 11 11 he ust.' ,1 for ' llol
tr" '1I1 N ' P3' o l' ~ra l l o n ,

S hl,t. wt. 1001 P r l t l: S P 600 J l( $349.95
SP 600 Jl( 17 _ $399.95

LABORATORY R.F. SIGNAL GENERATOR
n ·4978/URR

FU NCTIO NAL D ESCRIPTION : :-- l llnlll (;('n..ul.... T!l · U 7
11 11 '11 11 " II vortllhl" ampli lUtlp- m<>o lulllleti unit for lilhorlllor r IIn.1
" ..1,1 u .. In I.. 111Ilt" r ll,1I0 IIn,1 ,'1<10'0 " ' lulplll",t IIn,l I. an el<"f'ttlnl
"' Iu l r alrllt flf Ih.. ~I elll ur.m ..nl ' " 1<>01. 1 110.
RE LATI ON S HI P TO OT HER EQU IP MENT : T hl.....ul"m..nt ,
put of T pit iol t'l .' :'\" / 111'11-23. II . Im ll., In F e<lenl 11..1<-1
'iuHX ·I . 11".I..h of Ihls . lll nil l ...n..n lor .,.. l ,l..nU ..a l ex....pt for
ma lnlrll ll'U'f' par ll .
ELE CT ROM ECH AN ICAl 0 ES CR IPTl ON :

P o... . r R II ..u l remenh : r,:> " ', Hu f" ::t: 10'%. 50 to 1,601l cy. 1
ph . lie.

FreQutney Rlln ue : ~ 1" 11111 111" In fi x hlln,I•.
TYII' 0' Em ln loll : .\ 11. p u lu .
MOD UlA.Tl O N : t:xh' rn ll l I' u l... : Hill' Imln. oUlpull: 1.01l0

" lUllI (max Imp..,la l\l"('I.
Jo'r" 'I",'nl" )' : .',11 to In .oml n . Inti ; 400 to 1000 cy. (lot) .
I'e re ..nt: 0 to 30 f"r IIn~ ......~•.
Oulput Impedllnu : 50 olmu.
Att ..n ullt or l . 1 1lIIIIe : I"",u Ih.. n .1 U1",
Slrlly F ie ld. I..... Ihlln . ! ue .
Aee ur ...y : ::t: .5'" of In<l lnletl t req.

In .~r.. ll ..nt Il k. new (,OfhIl IlOll.
PR ICE : $19$.00 , hp l. " t o 1>....

6 METER TRANSCEIVER TYPE B( -IOOO

Centra l 17- 19 (I ) 07-09 (I ) 06-09 (l ) Nil
Asia 16-17 ( I )

17·19 (2 )
19·20 ( I)

So uth - 14-UI (l ) ' 07-O'il ( I) 03-07 (l ) 0~-07 ( I)
east 13·15 (I) 09-11 (2) 07..o/t (2)
Asia 15·1 7 ( 2) 11·14 ( I) OK..(19 (1 )

17-I S (3 ) IS·1 9 (1 )
18-19 (2) 19· 20 (2)
19·20 (1 ) 20-22 ( I I

Far 14-18 ( I) " 07·12 fl) ""_"1 ( I ) 23-·00 (I)...... ....
Ea ..1 12·13 (I) 12· 14C!) 23-00 (2) 00-0 1 (21

13- 14 ( 2) 14·1 6 (I) 00-02 (J) 01-03 ( 1)
14-16 (4) 1"-1 9 0 ) 02·04( 2 } H..() I ( I }f
I6- UIO ) 19·20 (2) 04..oti ( I)
18·1 9 (2 ) 20--22 ( I ) Oft-..OII (2)
19·10 (I ) OS..()9 (I)

Paci fi c I J· 16 (1 ) ' ()M)7 ( I ) 2 1-22 (1) 22..00 (1 )
Isla nd .. 16- 111 (2) " 07·09 0 ) 22·05 (3) oo.os ( 2 )
& N ew IR_19 ( 1) " 09· 12 ( 2 ) 0~..()7 (2 ) 05-07 ( II
Zea land 11 · 13 (I ) 12·1 6 ( I ) 07--09 ( 1) 02-Ofi ( I >t

lJ·16 (2 ) 16-18 ( 2)
16- HI (4 ) 1!l· 20 (4)
18-19 (2) 20-2 1 (2 )
19·2 1 (1) 2 1·23 ( I)-_.-

A u,,"" 14- 16 (1 ) 1 0fi·08 ( I) 0 1·03 ( I) nO-04 ( I )
Iralas ta 16-1 7 (2)" O!l·I O 0) 03--M 0) 04..()(, (2)

17· 18 (I P 10-12 (2 ) 06-09 (l) Of,.(]K I I )
10- 12(1 ) 12-16 ( I) 04..()7 ( I) t
12· I~ ( 2) 16-1 11 ( 2)
15·1 7 0 ) 18· 20 0 )
17·I S (2 ) 20-2 1 (2)
111·21 (l ) 2 1.22( 1)

North- 08-10(1 )" 05-06 (1) 18·19 ( I) 19· 22 ( 1 )
ern &. 10-12 0)" 06-09 ( 2) 19..(1 0 ) 22..()1 f 1)
Central 12·14 CD ' 09· 12 (I) 0 1..03 ( I) 0 1-04 (I )
South 14·16 (1 ) ' 11·14 (2) O.1"()5 ( 2) 2) ·02 ( I) t
America 0~-07 ( I) 14·16 (4) 05-06 (l )

07-11 (2) 1&.17 0 )
11·13 0) 17-18 ( .2 )
lJ·1 5 (4 ) I M-20 (I )
1 ~·16 (2 ) 00-02(1)
16- IMI I )

Sou th- 08· 10(1) - Of,..01 ( I ) 19· 20 (I) .20-22 ( I)

"" 10-13 0) ' 01-O'il f 2) 20-22 (2 ) O.l ..o~ ( I )
Brazil, 13-15 ( 2 ) " 09· 14 (l) 22.(0) ( I ) 03-04 ( l }f
A r een - 1 ~ -1 6 (l ) ' 14· 16 (2) 0) -05 ( 2)
t ina . 06..01 ( I) 16-I S 0 ) 05-06 (I)
C h ile 07·09 en 18- 19 (2)
& U ru- 09- 12 ( 1) 19-20 (I )
guay 12· 14 ( 2 ) 0 1-0) ( I)

14· 16 (4 )
16- 17 (2 )
17· IS ( I)

Mc- 09· 11 ( I) " 1 ~ -1 7 ( l) 23-06 (I ) Nil
Murdo 06..(l7 ( I ) 17- 19 (2)
Sound. 07-10(2 ) 19· 21 (3 1
Amarc- 10-14 (l) 2 1· H ( 21
nee 14·16 ( 2 ) 23--0 1 ( I )

16-19 (I) Q6.{)7 ( I )
07-09 /21
09- 11 (II

•

I

APX-6 TRANSPONDERS

SPECIAL CAPACITORS

SIUCON DIRECT PLUG·IN REPLACEMENTS

YL Urom page 86 ]

Evelyn; V.P. , W4QHY. Doro thea; secy., K4ZXS.
Georgia ; treas., K,4THG , Cathy; cert ificate cus­
todian, K4RNS, Marge.

New officers for the MINOWs arc : Pres.,

K7RHE, Velda; V.P. , K7YDO, Gerry; SoT,
K7KQC, Nancy; PI C, K7KSF, Phyllis. Out­
going president K 7RAM received a silver pin- a
fantail go ld fish and tin y gavel hanging from .1
bar on which l\-11NOW W :.lS engraved .

Our deepest sympathy to Lenore Conn,
\V6N A Z. whose OM Joe, W6~1 SC, became a
Silenl Key in August.

YLRL A .P.

Just a reminder o f YL RL's 26th Anniversary
Party: C.\V, seclion-Qcl. 20-2 J; phone sec­
tion- Nov. 3-4, 1965. Full rules were published
in September CQ.110·8·,. 61':;"n-"C...I . ~ 21 5.:

W e hllu I IInl lletl ..moonl ot l heft' T u n lpor"I..,. In f1« k . Lonk In
...11<-1 .. In thh I .u~ for ronf"f't'lion.
OUR PRI CE lESS T UBES $9.95 .hpt. 'It"t. SO,

16 mrd . X fllIlI " .\1 ' or (lliliO \'lie )
I'H It 't: : $1 .7 5 .... or 2/n.OO
All I'r lr es . ' .(1, U. ou r '... r rh"u~.. I' h ll . ol ..lphlll, I'a..\1 1 mr rrhan­
dl . e " l'f'u rll ' " .. 10 t1..-.crl p l lon 10 Ihe h... . of ou r k now letl . e.

\ ' OUt purrha ~f' mon..)· t ..f un,....1 If oot . ..thtl.... l
Tt:IBfS : CAS H M in imum On l..r : $5.00

('mnl,..n ... lIon ,,"...ork b uilt In a. r ....ulred.
S ill l'ItE )II U ll /~OOO I'll' l _.._ P R ICE : $6.00 'iole
1l;;;~ /r,X I , ,..... ............................................... .. 1.95 ~ ~:

5X 4 /5Y4 '.... 1.95 ~F

!'; I ' 4 1.'0 Y:1 / .'0 Y:lI;T 1.'0v4 /"v ~ r:T I.'U 1' 1 I .'oT I I
:;W4 /.'o ;;;4 /" ,\W4 /5 '·3/5 .\~ 1 /5 .\X 4 /5 .\ 7. 1 /5 Y3t1 .. 1.95 l>l l l
11 11 /5;;;3 , , ,... " 1.9 5 l'I lI

33, Louisa. WSRZJ
. ' ",r fu r t he r in for m a tion , check n umlM'r 62. o n p aa-t' 110
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For f u r t her in for m at ion. check number 46. on p a !t'e 110

APX · 6, 12\1 6 ::'o le Tra nlpon tI r• •~ xcl'1 lenL Ul etI, le u a ll
t ll t", ~ . with ra" l t ln $1 .50Frllnt door on ly, with ra '·ltle~ . le'll l t ubes $4 .95

6 ft. cable. with 1"'0 1"Cl -!iflA / U. wt th ahose onl y , $ 1.00
Please nct e. Al 'X · 6 100 hen y fOf na reel post. Ad "b e nearest h us
term ma j, wher-e )'011 can p k k UP. we 'll , hl V t ha t WllY. Fa~ t e f &
vh..aner t han HE ·\ or truck.

I'I..a . .. incl...l e " .ffid,-n f /0" p •.- rall", ,,;xc.... ....'u ..n ..J .
B C ELECTRONICS

312 225·2235 2333 S. Mleh lgao Ave., ChIcago 16. Illinllil

'...-

WORLD'S
FINEST

I
I

ONLY 69C

\

ERSIN
MULTICORE

BUY IT AT RADIO-TV PARTS STORES

• : • • • 0 . 0 __

ILEARN CODE
•

I QUALIFY
FOR

I EXTRA
CLASS

LICENSE

Literatore

Model 8 ldentlce! to model A except

I A~o;;;~;I~ t;i~ Es~;~~~r ~:;OEk~r'(ORPORATION
.:.__~~=~A=ue~ N~~ork. 1 0?~~_._,.:.

Contest Calendar [from page 70]
ma y be used. a nd o nly one contact per band IS

permitted wit h the same sta tion.
The fo llowi ng ru les apply to sta t ions outside

of Ind ia a nd Ceylon.
Seria l N umhersr T he conven tio na l exchange,

five and six fi gures, RS /RST re por t plus a
progressive three figure contact number sta r ting
with 00 I for the first con tact.

Scori nJ,:: 2 points for each contact o n a specific
band with V U2 / 4S7 stat io ns; 1 point for each
contact wi th DX sta tio ns o the r than V U2 / 4S7.

Fina l Score: There was no ind ica tion of a
m ultiplier in the ru les. therefore it is assumed
that the final score will be a tota l of the QSO
points from a ll ba nd s.

LoJ,:s: Should show in th is o rder: Da te /Time
in GMT, sta tio n worked . serial num ber se nt a nd
received . a nd points. Use a di ffe rent log sheet
for each ba nd .

Include a sum ma ry sheet with your call. na me
a nd add ress in BLOCK LETTERS. equipme nt
description. and summary of your score by add­
pi ng to tal QSO points from a ll bands . Sign a
decla ra tio n tha t rules a nd regula t ions have been
observed:

A wurds: Certificates will be awarded to each
coun try a nd each ca ll area in W / K. J A. SM.
UA. VK a nd ZL. ( I) To the Top scorer usi ng
"A ll Bands." (2) T op scorer using one band .
(3) Those wi th min imum contact requi re ments.
to be determined by conditions a nd ac tivity.

T here is a lso a n s.w.l. section. Scoring is the
same as fo r the t ransmitting section a nd logs
a nd sum ma ry sheets should be sim ilarly se t out.
Only logging of V U2 / 4S7 sta tions have poin t
va lue.

Logs ca nnot be postmarked la ter than Novem­
ber 30th and go to : Contest Manager. G len V.
Wickrema ratne. 4S7GV. 150 /5 Kandy Road.
Kurunegal a. Ceylo n.

1965 CQ World Wide OX Contest
Com plete rules will be found o n page 3 1 of

last month's issue . A brief sum ma ry a nd a n
explana tio n of some of the more controversial
points will be fo und in the August a nd Septem­
ber CALENDAR.

Check George J acobs. W 3ASK's PROPAGATION
column for his usual Contest fo recast.

T ime is run ning out but there is st ill time to
ge l log and summary sheets. Ai r Mail is a must
fo r overseas a reas, so be sure to incl ude sufficient
postage (lRCs ) with your request.

Our address : CQ . AU: Contest Committee.
l ot Vanderven te r Ave., Po rt W ash ington, L.I..
N.Y. 11050.

Ed . Note s

This issue of the colu mn is being ru shed to
the prin ter. Our bags a re packed. the T rophies
a re ready a nd we a re practicall y on our way to
Caracas a nd the Radi o C lub Venezol ano's
ce leb rat ion. We include the XYL a nd Stu Meye rs.
W2GHK, who is also joining the fes tivi ties.
Should ha ve somethi ng interesti ng to report next
month. 73 for now, Frank. WIWY
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I MILITARY SURPLUS UNMODIFIED: I
ARC·27, ARC·34, ARC·38, ARC·52, II ARC·55, ARC·57, ARC-73, ARC·84,

I
R·540/ARN·14C, ARN·18, R·220C j I
ARN·2I , APN·22, APR·13, APR·14,

I
ARR-41. COLLINS 51X·2 RECEIVER, I
m·7 TRANSMIITER, 5IV·3, 51Y·3,

I
618S·1. RECEIVERS R·390, R·390A, I
R·391. RT·66 THRU RT·70/GRC.,

I
R·I08, R·I09, AM·65, RT·77JGRC·9, I
GRC·lO, GRC·19. TEST EQUIPMENT
WITH ARM, SG, URM, UPM, USM II PREFIXES. COLLINS KWH

TOP CASH DOLLAR PAID PLUS SHIPPING II ADVISE CDNDITION AND QUANTITY !

I WRITE, WIRE, PHONE (813) 722·1843, I
BILL SLEP, W4FHY, EXPORT DIVISION I

I SLEP ELECTRONICS CO.
DRAWER 178, ELlENTON, FLOR IDA 33532 I

- I
Fo r fu r t her Information, check n umber 2\:1 , on page 110

GIANT NEW CATALOG

100'. OF BIG P G"ES
CRAMMED WITH SAYINGS

BURSTEIN·APPLEBEE CO.
Dept. CQ , 1012 McGee , KOnlG I City , Mo. 64106~

f~a~~~~..::~::.'~~~~'~::'~:'~:~::" '~" ~_~_N'_
I II Adllr~!I _···__N _.N_M_••M M.__· N N _ ••• I fRll
I Ci t }' __ _.•...•.....•.•....•............S til t e _._- I
I P1" o . e b", IU'" 10 .how you. Z;p No.••• • • • . • •• • • •• . .••• • • •• • •• • "------------------"'or r u r t h.. r information . check n u mber 30, on pag e 110
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Ham Shop
Adverti sing Rates : ncn-ccm merctet ad s '0' p" word In-
clUd ln f abbrevi at ions and aduresses. Commercial and or-
ganrza Ion ads, 25~ per word . Minimum Charge $1.00. No
ad will be pri nted unl ess accompanied by full remittance.
Closing Date: The 10th day of th e second month precedin;:;
date of p...eucetton.

equipmen t inBecause th e acverusers end contained
Ham Shop nave not been tnvesttaated. th e publi shers 01
c a cannot vouch for the merchandi se listed therei n.

QSL$. a-ector g lossy. Samples 10~ . Gate s Pring Shop, 317·11th
Avenue, ruantata, Altoona, Penna. 16toOl.
PICTURE 01 yoursel f , home, equ ip ment etc. on a SL cards made
from your photo~raph . 250 -$1 .50 or 1000- $14.00 postp aid .
Sampl es free . w nre )'l clur e Ca uls, 129 Copeland, La Crosse, Wis.
CR EATIVE QSL CARDS free, new catalog and samples. Personal
atten tion given. Wi lkins Creati ve Punting. P.U. Box 787·2,
Atascadero, California .

RUBBEk STAMPS lor QSL Cards. Kits evauaor e. Free sample Im-
presstons. E & R Stamp Co., SO Gerald ka. , «entcut, uutncts. -
QSL CARDS $2.50 per 100 in three colors . Sample s ana catalog
free. Garth , Box SIC, Jutland, New Jersey. ,
QSL CArcDS . As low as $2.50 per 100 . Samp les tr ee. Racrc Press,
Box 24C, Pit ts town, New rer sev.
QSl's a-ector ,lOSSY. 100 $4.~O . Rutgers VarHyp lng Service .
free Samples. homas Street, Riegel Ridge, MiHora, N.J.
QSLs Sa mpl es 25~ . Rubber Stamps; Name Call, Address, $1.55.
Harry Sims. 3227 Missouri Avenue, SI. Louis, Mo. 63118.
QSL's . 18 sa mples to, • • r ttm crarters . • • Mart ins
f erry, Oh io.
QSL's WSl's XYl·OM 's (Sample assortment appro x:rTIJtely 9¥4\% )
cover ing aeslgning, planning, pr inting, arrangin g! mai li ng ere-
catc hi ng cormc . seoate. tantabutous. DX·attractlng, Pro .opay,
Snazzy, unparagoned cards. (Wow!) Rogers, KBAAB. 961 Arcane
St. , St. Paul 6, Minn.
QSl 's BROWNIE _W3CJI - • 3111 l ehigh. All entown, P, .
Sa mples 1 0~ with catalog ue 25\% .
QSl's CB, WPE Sa mples 10\% Nicholas & Son Pr intery P.O. B"
11184. Phoenix, Ar izona 85017.
QSl CARDS - I 00 a-ecto r. glossy $3.00. World globe In sliver ;
report form on reverse siae; free samples. RU SPR INT. Box 7575
Kansas City, Mi ssouri , 64116 .
~!INDREI!.._QSl~s:_$~~Samp tes._otme. ~M ~_i ~inger , Jesup, l ow~

QSl's Ham and ce . related products. free Samples. Apr il Sign
Co. 56290 Van Dyke, Wa shington, Michigan.
QSl$ . l arge Selec tion, including photos. rainbows. glossy stocks,
cuts, etc. Fast Serv ice . Samples , dime. Ray, K7HLR. Box 1176
Twin f all s, Idaho, 83301. - - -
QSls $2.00 per 100 postpaid. f ree sampl e. Hobby Pr int ShOp,
Umatil la, Fla. 32784.
QSl- Speci ai::l OO two color -$ 1:65-. Quality. free samples. Kan-
uck, Box 461, Dayto n, Ohio.
QSlS?? WPES??- -SWlS? ? Samples 25r. (refunded). Sackers,
W8DED, HOlland, Mich.
DON'T Buy QSl cards until you see my free samples. Bol i es, Box
9363, . ~~y_tJ~ , _Te~a s . _ .
" GOLDEN CAll" csu samples 10(' . samcc . Box 203, wmant-
skill, N.Y . 12198.
QSls, Samples-;-~ im! . Pri'!( Sh op, Corwith, Iowa . _ _ _
ElECTRONIC CHASSIS PUNCHlt<;G and crtutna sernce. Panels
cut , etc. Build that magazine art icle! sene cnass ts or request
estimate . Hole (16ths) diameter s to 1.7" 50: ; to 1112" , 25('; to 4",
50('; sq., 5(' perimeter inch in aluminum to 3{16 . Ste el 20 gao
add 50% . Milrk sizes and cente r s, allow clearances. Payment
with mate rial , min imum $2.00. under 2 Ibs return ed postpa id .
Metalwerk, P.O. Box 1372, Cedar Rapids,J.0w_a _52401.
ELIMINATE Mobile Vibrator Noi se. Revolutionar y device outmodes
noise·cr eatin , vibrator. Com ple te ly ~ran s i storized uni t .plugs di ·
rectly into Vi bra to r socket. No mov:ng parts. Same size as VI'
brator. 12 Volts. Not a kit. Comes completely wi red ready to use.
for negative ground only . State make and model of tran sceiver.
$11.95 PPO.-$5.00 deposi t on all C.O.D . ord ers. r er-r rcr Systems,
2180 Bron x Park Ea st , Bronx. N. Y.
PRINTED CIRCUIT BOARDS Hams. Experi ments. Many different
projects . Ca tatog 10, PIM Elect ronics, B" 6288 Seatt le ,
w ashtn etcn 98188.



-to GREATER Efficiency!

NEW C-P BROADBAND

BASE STATION ANTENNA
Soon to be announced-the new, higher-performance
broadband antenna by CoP. Communication Products
Compa ny, lII arlboro, New J ersey-Tel. (201) 462-1880

DiViSIO N OF PHEL PS DODGE EL ECTRONIC PRODUCTS CORPOR ATION

Fur f urther in for matinn , eheek numbo:>r 31. o n p aKt' 110

TELEPLEX teaches CODE
T ELEPLE X " ..,fon ... no ml r. ....... II JUJ ' aH1h1 m lratu lOUl . twn
rom,•.,... , 10 a u) Ol h..r 1II t'lho.l. f : , 1 I tw f U ll. n on", 11 111. )'OIlr
tlma a n,I m....lt')-. Wri t.. 1",111 'n, dr ,"nl lllh .. Ht rralurt' . It ". tr ....In., 1"lr, ... , I " II: .

TELEPLEX CO. • 739 Kazm er Court • Modesto, Calif.

AUTHORITATIVE GU IDEBOOK
~"Y l ''' l DOO" , .. ' . 0·. "" _ ODn l · U DIO ,

""n "CT ~ ""Y.. I .....111.
WR IT E: TODAY I

KLET: ..
Cleveland Institute o f Electronics I

I
1176E. 17tIlSt .,DepI. CQ·I08 I

Cleve la nd , Ohio 44114 I
II Please se nd FREE Electronics Sli de I

Rule Book let . SPEC IAL BON US, Mall II c o u p o n p rom p tly a nd aet FREE
I Pocket Electron ics Data Guide, loo ! GET TH IS FREE t I
I ..... E I

t Yl_ " r1l1t , I
I·OOIlt:u c_n I
I em SU ff :. I
L_~~~~~~~~~~~~~~~~~~_J
t 'or fu rthe r in formalion. check number 33, v n p ltfr e 110
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LOOK! A NEW ELECTRONICS SLIDE RULE
WITH COMPLETE INSTRUCTION COURSE

P,oleu ional 10" all -metal E1ec tronl($ Shde RUle . De\li ned specihcally
10' It'ChnlC lanl , eni.neeu, studenls , hobbYists . Has special scales nol
found on any ollie, rule . [ nables you 10 solve erectremcs problems

I qu ickly , accurately . Made te eur "ild spt'CS by Pic kett . Inc. Slide Rule
plus lour lesson AUT O·PROGRA MMED Insl'uctlon Course ..1111 iradon r;
se ' vice, a nd top' i ra,n lu lller ca HYlni case ... a $50 value fo' leu
Illa n $20! Send coupo n fo' FREE boo kle t . Clevela nd rnstucte of
Hectrcmcs, Dept. CQ·l08. 1116 E. 11th St. , Cleveland, Oll io 44114,

Ell HEFFRON & SONS, INC.
321 ·329 Elm Street

Cambridge 39. Massachusetts

Area Code 617-354·8752

Sorry we d o not issue catalogs o r lists .

A ll e quipment used and surplus in good
condition . Ord e rs FOB Cambridge, Mass.

TS·497B S;&nal Generator 2-400 Me& $225.00
TS·418A S;&nal Generator 400·1000 Me& $300.0C
Ballanline 300 Voltmeters $ 50.00
Tektronix 5140 Scopes, DC to 10 Me& $275.00
Dumont 304H scopes with 2648 voltage

calabrators $100.00
Dumont 404 Pulse Generators, .05·105

microsec. .. $175.00
Lambda model 50 Power Suppl ies, 0·500V,

500 ma .. .. $125.00
Lambda C·281M, 125·325V, 200 ma $ 60.00
Lambda C·481 M, 125-325V, 400 ma $ 95.00
Lambda C·881M, 125-325V, 800 ma $125.00
Electronic Measurements Power Supplies

235AM. 0·600V, 500 ma .. $225.00
234AM. D-300V, 500 ma $125.00
204AB, 0·500V, 300 ma $100.00

F u r furt he r in for mat ion. eheek nu m lxor 32, un page 11 0



GREATER BAY AREA HAMFEST- Peacock Gao Count fY ClUb , Sa n
Rafael , Calif. Oc tober 16·17th. Wr ite Box 113, Hayward, Car.

WHOLESA LE ELECTRONIC S, Resi stors 3¢ , Mu lt imeters $9.95,
speakers 49¢, etectroryttcs 10¢. Hundreds of Items. Catalog 25¢.
Refundable . ROYAL Box 259 1, EI Cajon, Cal ifo rnia 92021.

CASH , SONY TRANS ISTOR TV' s etc. swapped for G·R , H-P, L & N,
etc. Equipment, special tubes, manuals, mi l i tary elec t ron ics,
Engineering Associa tes. 436 Patterson Road, Dayton, Ohio. 45419.

HI GHLY EFFECTIVE HO ME STUDY REVIEW for FCC commercial
phone exam prepa ration . Free literature. COOK' S SC HOOL OF
ELECTRON ICS. Box 747, Riverhead, New York 11902.

RTTY GEAR for sale. List changes Mo-'th-,y-_-writ:Ce'::;-fo~r"I'''f~,,~m~a~.
t ion- Ell iot Buchanan, W·6·VPC, 1067 Mandana Blvd., Oa kland ,
California 94610.

C. fRITZ- Back on th e Job! Bringing hams greater returns over
a quarte r century! Samp les-25<" deductib le. Box 1684 Sco tts­
dale , Arizona (former ly Joliet, Illinoi s).
GALA XY V, 115/230 supply, de l~",~e~a-,-,-es~'~O~,y-'~O~'~"~I~e-. ~V~O"X~.
cal ibrator, remote VFO , all Galaxy, 90 days old, $695 new, take
$495, 75A-l , manual, speaker , excellent condi tion $85.00. Don
Payne, W4HKQ, Sp ringfiel d, Tennessee.

NAM E TAGS Firs t , last name and call le tte rs permanent I! en­
graved in phenoli c. Pin back. $1.28 postpa id . Waynard Fo som,
Box 8308 , Anchorage 99504.- --- ----
WAY·QUT Af MAR S·CAP FREQUENCIES WITH YOUR HAMBAND AND
100 -:- WATT TRANSVERTER. CO MMAND XM TR CONVERS ION. SIM·
PLE INEXPENSIVE. PLAN S·SC HEMATIC S $1.25. W5N SN.

BLUE BOOK Used Ji st free! Check our low pr ices. Over 1,000
items-Communicator Ill , 6M-$169.00; Ga laxy $300-$216.00;
NCX3 - $245.00; SB33-$249; HG-303- $45.00; 32VI -$149j AF68
- $99; HT40- $49; MTI -$49 , MB560A- $39; HT 37-$275; HX50
- $259.00; Invader 200-$285 .00; NC98- $72; 75Al -$ 199;
SXI0IA-$219; SX117-$269, FREE CATALOG. We buy for cash­
What do you have? WR ITE: LEO, WI'GFQ, WR L, Box 919, Council
Bluffs, Iowa.

fREE Sales Ca talog-laborato ry and microwave test equipment-;
inc luding military types. Wanted- your surplus eQ uipm ent

l
tubes,

components. LECTRON IC RE SEARCH, 715C Arch 51. Phi a., Pa.
215·627·6771.

ATTENTION HAMS! We buy, sell ham gear. Repai r and alignment
fac ili t ies available. Hold Advanced and First phone. Used Gea r
always recondit ioned. Money back auara ntee . KitKraft Com pany,
P.O. Box 406 Ca nal St. Station , New York N.Y, 10013 .

$59.95
COMPLETE KIT PRICE

CONTENTS
• 8 fIBE~GLASS Arms Special­

ly re inforced at butt and
element intercept po ints

• 2 Quad Arm "X" Mounts
• Boom to Mast " T" Mount
• 1 Instruction Manual

WRITE FOR BROCHURE TODAY
U. s. FIBERGLASS CO.

5101 N.W. 36 Av e. MIAMI, FLA. 33142

U
FIBERGlA S
~

SUPER·QUAD

1'or f u r t h e r in f o r m a tion. c heCK numo~r J 4 . on !'aM'€' l l U

THIS COULD BE THE BEST
DX ANTENNA YOU WILL EVER OWN!

For f u r t her in forma t ion, check nu mber 35, on pa g e 110

WANTED ; Commercial or Mi litary, Airborne or Ground ..• Equip­
ment and restsets. Col l ins, Bendix, Others , • • We Pay Freight
, . • RITCO, Box 156, Annandate. Vi r g,"i'~I~a .,-..,:-c:::::",,,,o;;::;;;;;~
CRAZY . , , NOT-QUITE-:-LET'S -DEAC • , , We want to become
Nevada's largest ham sto re! Look ! • • , Swan, Transcom, Galaxy,
Hallicrat ter, Hammarlund. . . . No honest deaf refused. Write ;
Sie rra Electronic s, P.O. Box 212/ Sparks, Nevada.

Technica l Manuals- lowest prices USA, teletypewriters, recetvers,
transmitter s, text equipment and etc. Large li st s, Send 10¢ cctn­
sta mps. Quaker Elect ronics , Hunlock Creek, Pa.

Ruby Laser Ro ds. Single crys tal ruby rods are now avail able for
th e university student and amateu r experimenter f rom one of the
nation' s lead ing fabricator s of sophistica ted opti cal elements.
Rods are l/4 ~ diame te r, 3~ long; finely pol ished, and w ith f lat
and parall el ends sil ver coated for immediate Installation, $75.00
per unit plus $1.00 postage and handlin g. All rod s guaranteed
to last. Moneyback if returned unharmed in 10 days. Valpey
Corporation, Departm ent 510, Holl isto n, Massachusetts.

CRYSTAL BARGAINS. Free list. Nat Sti nnette , W4AYV, Umatilla,
Fla. 32784 .

THIS COMPANY is looking for Ham & CB cartoon arti sts and ideas.
$10.00 per Idea IF ACCEPTED. For in format ion, write AMB RU
PRODUCTIONS, 10 Bu rbank Street , Yonkers, New York 10710.
100.00 Kc. crystal In HC·1 3/ U Holder same pin s as FT·243. Only
$3.00 each with Free Bonus 200 Xc crys ta l - postpaid, USA,
Qua ker Elect ronics, Hunlock Creek, Pa.

FREE ! Giant bargain catalog on tran sistors, diodes rectl fi ers,
components; Poly Paks, P.O. Box 942P, Lynnfie ld , Mass,
"MANUALS- for surp lus elec t ronics. Li st 10¢' . W3 lHO, 4905 Roanne
Drive, w ashington, D.C ., 20021.

FINE NEW BOOK - 4000 word s Ge rman·Engllsh for Hams and
SWl 's. Send $1.25 or 11 IRCs for your copy to Chr istia n l angerl ,
OE9Cl I, Dornbi rn, Nachbeurst rasse 28, Austr ia.

WANTED _ An APR·14, 13 receivers. SG.13, H-p4, SG· I , SG-2.
MD·83, 479 Colt ins, In any condition . T·368-C xmtts. R·390.
390A, R·38S, 389, 391. Receivers. RT·66 thru 70 Rt units
RT/77·GRC·9, GRC-I O, GRC-19. RCA , Bend ix, Colli ns Airc raft
Radio and Radar Equip. Hewl ett Packard , General Rad io, Tek­
t ronix, etc., Test Eq uip ment. GRC , PRC, GR R. TCC, ARC, sets
ARM, PRM, URM, UPM , URM, SG Test sets any and all t ypes.
You name it. Call E. Charol, Tech Systems cere. , 42 W. 15th
Street. N. Y. 11, N. Y. CH 2·1949 Coll ect.
LIKE NEW B&W 5100 Transmitter. Perfect condi tion. Used only
a few hours. $150.00. Dave Forster. 35 Mont icell o. S. W, Grand
Rapid s, Michigan.

EASY TO LEARN CODE
It healY and plea..nt to learn or Incr ease
meed t he modern way-with an lnstr uetograp h
Code 'r eaen er , Exeeltent for the h~glnner or
a,hanced sl u<!eM. A Quick. prat'tlul u<1 de ­
pell<lIble method. Avallahle tap~. fr om h~rln ­

ner' s alpha!>et 10 t~' p l ra l me U&II:es on all lub­
JI'l'U . ~peed range l!i to 40 \\'1':\1. AI...an reaM.
no QR:\I . bf'all hnl n ll" somenne ~en<l to you .

4711 SHEIl IDAN IlD., CHICAGO 40, ILL.
4700 Crenshaw Blvd.. l os Angeles 43. Cali f.

F o r fu r t her informa tion. cheek n u m ber 36, on p ag e 110

The model CPR: Speech Compren or TRIPL ES your overo ge
sse ou tput power; b oosts your o ve roge AM modula tion
fro m 25% to 75% .
• NEW lo w no ise circui ts
• Use s intern o l ba ttery
• (ompr.nion leve l swi lch J
• For high ond low impeda nce

m icro ph ones
• Attock ti me .15 seconds ;

re lea se t ime 1 to 3 seconds
• ON LY 514.95
NOW AVA ILABLE wi lh Pl68 or Pl51 output for PH
circu it; inpu t ccnoectcrs supplied $16.25
A I.l. F UI.I. Y WA RRANTE D ••• MONE Y BACK GUARANTEE

:-I"nd tor full d..u r lptlon ut our pro duct line.

COMMUNICATION COMPONENTS COMPANY
P. O. Box 8721 Dept B Orlando. Florid a 32806

ENDORSED BY THOUSANDSl
Th. Inl tr uctogra ph COde Teacher lI tera lb'
take. the place of an eoeratcr-tnsreurtce and
ena!Jl~ anyone to IU fll and master code with­
out further a nlltanre. Thouaand. of eueeeea­
rul opera ton neve "aeq utred t he cede" with the In. tr uctogra ph S YI­
t ern. \ Vr Ue today for full partlculars and ccn -entenr renta l plan, .
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Smooth out Communication Problems with -
THE NEW C-P BROADBAND

BASE STATION ANTENNA
Wa tch t h is publica tion for complete details in the
very nea r future. Communication Products Com­
pany, ~Iar1boro, N ew J ersey-Tel. ( 201) 462-1880

DIVISION OF PHELPS DODGE ElECTRON IC PRODUCTS CORPORATIO N

t 'Of fuetber in formation: ebeck n u m ber 37. on pail't.' 110

URGENT, NEED IMMEDIATElY PORTABLE TEL ETYPE TEST SET

V ery high p j-icee paid . Jo' r t" i!l'h t prepaid. A N /GRe; PRC; Fully r. <: Ol'ld itioned Bell Sy,'em l00A·type ' 8 1. mode by
t .l.type Corp. Sends und istOf" ted repeo ted ,haract.rs and

APR: APN: ARC: A LT ; U R M: UPM ; T S . We also bu.y r. .... rsal. plus cnaracters w ith 20% b ia s or .nd distortion.all military a nd co mmercial test. radar. and commu ni- morlling 'or .pocing . Fo r preci, e adju,lmen t of printer' and
cat ion equt pment ,

NOT H I s O TO
all RTTY e le , t roni" . Complete w ith gear .eh fOf" 60. 75 and

CAI.f. COI.U ':CT. IT COSTS Y OU 100 wpm . $45.00, F.O .B,. Cleve land. Ohio .
IIEAR OUf{ I/IGII OF f ' f:R. TELEMETHODS INTERNATIONAL

SI',\Ct: t:u:crRO:"oOICS 3075 E. 123rd Str. et • Cle... . lond. Ohio 404 120
4178 I' ark Au'.. RronJ; , N, Y. • U 12) C Y 9-0300

CRYSTALS are not all the same I

Send f or Fr_ CataloK witb Circuita

CRYSTALS
4117 W. Jefferson 8lvd.
l os Ange le s, Ca lifo rnio 900 16
Phone 2 13 - 73 1· 2258

If your deeler is t~porBrilv

o ut of s tock o r does not ca rO'
Tu:a.'l Crystals, seed us hi"
name .101'1.111' with your order.
Min imu m o rde r . cheek or
C.O .D . is $5.00. Add 5t per
c rysta l fo r post. Re. JOe for
a ir mail.

TEXAS CR YST ALS quality is
outstanding 8S evidenced by use
in numerous government space
projects where there's no compro-­
mise with quality, reliability or
accuracy. For commercial two­
way. ham operation or special fre­
quency control crystals, Texas
Crysta ls a re your best buy.

TEXAS
) 000 Crystal Drive

Fort Myers, Florido 3390)
Phone 8 13 - W E 6 ·2 109

A Di... ision of W hite ha ll EI.c'roniu Corp .
For f urther in format ion. check numbtor all. on va~e 110
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FOR SALE: OX· l00, $100· SX.7r-$9QBOTH IN coco CONOITION~
Clarence Lawson . K2GUX, R.D.# 2, BOll 140. SENECA FAllS, N.Y.
SX· t 11, almost new, $155.; 1fx: ·60--:- v.z-yearol~$50--:-Al so want
Galaxy V 'fIith AC supply . WN 6OGG, 3171 Walker, Rpssmoor,
C- lifornia 90720.
WANTE D; KILOWA TT LINEAR WITH POWERSUPPLY. HW·32, HP.q ;
HP·23. MOBILE RIG FOR 15M. WA5JYN, 421 MEADOW LANE. SAn
ANTONIO, TEXAS.
fl atbush R: dla ClUb Auction, October 18th, 8 PM. at thtSat:
Meyer Levin Ha l l, 1628 East 14th Street, Brooklyn, N.Y. f or
information call 859·3030.

Wanted: Comp lete sot. prel eraoiy bound volumes. CQ for 1945
throuah 1963. Must be in excellent condi tion. Write Charles
Mill er, W4AXV, 2875th CEEIA Sq uadron, Box 460, APO Sa n Fran­
cisco 96323. ,..,,=_
BOUND-VOLU ME 1964 co. for sale. Order now and be su re to
receive your cPpy. Limi ted Qu anti ty. First come fi rst se rved. Send
$15.00 to Dept, H.W., CQ MaRaz ine, 14 va nc ervente r Ave.. PorI
wasmnatcn. 1.I ., N.Y. 11050. ,_~

FOR SALE-= HRO·50T wi th 5 coil s and SSB xta l esc. plug·ln adaP to r~
Heath HXI O rxcner-tra nsmtuer. Heath HAl O linear, Heath HOIO
Scope. All wired and tested by an engineer . Any reasonable off er
considered. Well s Chapin, 2775 Sem inole Road, Ann Arbor.
481 04, Michigan, Telephone: 313-663·1337.
SE LL - fohnson VikT"i" Ma tchbo. for 250 watt=, ," w', · " , ' l "Il"U'.-, 2007
Montai gne, Richmond 35, Va. Best offer lakes.
RTJY: Send for li st of teletype equ iPment~,~n~o,..."CC"p~p·r"i.·,~. SASE-:­
Jim Coope r , 834 Palmer Ave., MaywOOd 'cN~,~J~, ==~=.
Apache$t6D, S8·10 $70, Mohawk $160, or comore te AM 'CW:SSB
stalion f.l?! $350. All in except ional ly fine condi tion:_W3LNW. _
" S &. H" GREE N STAM PS . Needed for M:ssionary Ham Slat ion.
Have your fr iend s help too. father Jud e, WA2YN O, S1. Paul' s
Abb ey, ~ ewton . New_Jersey 07860. _ _
RCA &V f MJ0-44mc, 60 watt model MI transceivers. Comp lete
wit~head s, mikes, ~nd cables . $35 Si~ Ne t ~n, l eeds, N..:... Oak.
HAUICRA FTERS SX-t22 wit h R·48A spf'aker, recently new,
$269.95. Melvin E. Kesner. WA3DWF, Box 68, Accident, Maryland,
21520.
JMTR':C lobe HG-303. 75 watts, 80·10 mtrs. CW--on'Y $60;
Sylvania 132, 7 inch CRT, leneral purpose scope, $65; laiayetl e
HE·75. 30·50 me. fM rcvr. $45: tateyette HE·IS CB scvr, $2~ ;

RCA 154, Af signal generator, $20: two (2) Signal Corps TG·S-B
slnale wire telegraph units, @> $15, both $25; Battery CharI er ,
6v. @ 6 a.. $5: All shipped prepa id, check or mpney creer. or
trade for VHF, RlTY equipment. A. Demartin i,S Stratford Court,

~O~.m~"~.~'~t.~";' ,~J.==c;;-==:=-_,
FOR SALE CO'Tlplete Sta t Ion HT37--75S1 TA33JR- BEAM:- ONE
OWNER EQUIPMENT IN PERFECT FACTORY CONDITION. TAKE ALL
FOR $550. NO LE SS . CHUCK BERG K9Q I Z 3825 N. AVER S,
CHICACO.

I need and will pa r top pr ice for a DeFOREST 15 panel receiver
lor my antique radIO collection. Same also appli es to PARAG;N,
GREBE, CLAPP·EASHAM, KENNEDY and simil ar ma tertet. WOR·
CESTE R, R.D.I , frankfort, NY ·-,.","~c cc= -
SEll: Eltmac 4.250B~tubes. Guaranteed good. $6:50 each, $10.00
pair . Prepaid in U.S.A. Send check or money order. Everett
Stidham, Jr., W5JLQ, 722 South 30th, Muskpgee, Oklahoma,
INTE"R-ESTIHGOffERS CAlOREl n ll; e new " Equipmen(Exchange
_ Ham Trader " ! Rush $1 for next 12 issues. Brand, WA9MBJ,
Sycamore. Illinois.
FOR SALE Complete instructions includina 28 page booklet and
22" x 36 H schemat ic for conver ting the ART· I 3 transmi tter to
a.m. and s.s.e. Sati sfaction guaranteed. $2.50. Sam Appleton,
501 No. Maxwell St.. Tulia, Texas.
IEMOTE CONTROL UNIT, brand new $5.00. Postpa id . (Cost Navy
$125.001 MOC, 973 W. Schi ller , Phila. 40.
ANTENNA l uninl!: unit, brand new $3.00 postpaid (cost Navy
585.001. MOC, 923 W. Schiller. Phila. 40. Pa .
f OR SALE: Ne 303 brand new. in priainal car ton plus extras $300.
EI Way 400 fool tower with grpund post, CDR Ham rotor and
Hy-Ga in 4 element Tri ·Bander beam antenna $300.00. or Packaae
Deal $450. McCormack 353 Edgewater PI, Edgewater, N.J . 07020.
WANTED - OST5 for private cOllectioh-:!920·Jan:-1919·Ja-n., Feb.,
March. April , May, 191 8-,1,11, 1917-March, oeteeee., Nov., e ee.,
1916·Feb., May, June. July . K2 EEK. CQ Magazine, 14 Vander­
venter Ave., Port Wash inlton, 1.I . N.Y. 11050.- ~ - ---
STAMPCOUECTORS: Will swap stamps (your choice) for amateur
and military radiO equipment, supplies. tech manuals , etc.
John Reilly, 35·19 167th Street, flUShing. Hew Yprk 11358,
LEARN CO DE the Y methOd~or.ey back trial , guided s endina,
records,--.!.J_pes. wrile. Page Electronics Inst itute 900~31~,~~~

IDEAL MOBILE- sa me type ~3012 (152·162 M.C.) and (40·50 M.C.)
tuners Icr sale. Receive highway patrol , potice, fire , secret
service, taxi, mobile . telephone, etc. Also. federal "DIRECTOR "
Electron ic Siren ·PA. 12 verts all transistor ized. 4 tns. 150 walts
siren, 125 wa tts audio outpu t wl two speakers . Ri chard M.
Ja cobs WAlIAIY. 101 5 Clenside Place, Univers ity City, Missour i
631 30.,.= ;-;-
COLL INS 75A·4 OWNERS: Don 't trade UP ! Investigate our con­
version thai IT'akes the 75,1,·4 a real dream. W2VCZ - 3D Pitca i rn
Ave.. Ho·Ho·Kus, N.J. 201-652-8494.

RADIO AMATEUR 116 k
J.t

c a 0 0 INC
, De pt. C, 4B44 W, Fullerton Ave,
• Ch icago, II I. 60639

RADIO AMATEURS REFERENCE LI BRARY
OF MAPS _ ORDER YOUR SET 10DAY!

,

WORlD PREFI X MAP_ f ull color . 42" x
29" shows prefixes on each country • • .
Ox. ~ o nes time zones, cities, c ro~s reter-
enced tab les postpaid S1.00

RADIO AMATEURS GREAT CIRCL E CHART
Of THE WORLD _ from the cent~ r of ~~,e
United States! full color. 29 I 2 ,
list ing creat Circ le bearings In de~Te~~
for Sill major U.S. Ci tIes; 80st.on, f:~n
inaton. D.C ., Miami, Seattle, an •
cisco & Los Anieles . t '0 $ ' 00pos pal .

UNITED STATES MAP- All SO States with
call areas prefi lles, Ox. and t une zones,
f CC freQ~ency allocation chart . Plus
inte rest inl informat ion on all 50 ~tates .

I I " ""stpald SO,full color, 29" x ¥

WORLD ATlAs-Only Atlas com.piled fo.r
amateurs . Polar projectIon. S LI contli
nents prefi xes on each country .•.. fu l

0' postpaid St .5color, 16 pales .

Complete reference library of m~ps-set
, bO -"paid $2.50of 4 as listed a ve .

See your favor ite dealer or order direCt.

WI/UIOI
fREt

BROCHURE!

• Grut Circle Burines • "a" and "t" Sienals
• Great Circle Charts • World Time Cbart
• Prefixes by Countries • Inn Postal Rates

Un ited States Listings • . . $5.00
DX List ings 3.25

See' your tevente dea ler or order direct ( add 25e for ma ilina)



.:t ANKER ELECTRONICS
"T M( EU S U O EUS Of lME IUUSUY "

~jl-
~

~:...:-..
1111 So~ t~ ~I l " Strut ad Ank H ~o.d ~ . , Iktl - Io ... , ~ • • 18702

••
!

Ar t . Cod. 711 82'.115'

60 Acres. Loaded With
Military Communication,

Parts, Acc es s orie s , Syste ms.

WANTED TO BUY, TRADE
Turn your surplus gear into ready
cash. We are rea dy to pay on the
barrelhead. Just a call (717·824·
7859) or a letter. Tell us what
you have. Just the number: Sig­
nal , Federal or Type. We will buy:
From a Resistor to a complete
system. If possible send sampl es
of small items.
Our Business is parts lor Army and
Air r crce sets. If you need anythin g
send us the se t No. or the Signal
Corp No. We have a large invento ry
01 manuals. Send you r requirements .
Our Retail Section Is open Friday
Nite 5 to 8 PM. S: lurday 9 AM to 5
PM only.

WANTED (Aircraft)
ARC 27-ARC 34-ARC 38- ARC
52-ARC 55-AR C 57-ARC 73­
ARC 84- R 54D/ARN l4C-APR 9
- GRC 27- GRC 26- GRT 3- GMDI
- ARC 44-ARC 12- ARC 33-ARC
65- T368/ URT. Receivers. R 390
- R 390A- R 391 - R 391A- R
388A- R 274A-SP 6DOJX-BC
312- BC 348-/ntenna's of all
types. We are interested in all
types of Co ll ins Equipment and
Parts-Headsets, Mikes, Cables,
etc.

WANTED (Army)
(Army) AN/G RC 3-4·5·6·7·8·10·19·
26·46·65, RT 66·67·68·70, AM
65 /6R, PP 109, PP 112, R 108·
109·110, SB 22, EE 8, AN/ TCC,
SB 86, CF I, CF 2, PRC 8·9·10,
PRC 6, BC 610, AN/ TRC 24, AN/
TRC I, AN ITRC 7, GRC 19, AN/
GRR 5, AN /VRC, AN /VRQ, etc. We
will buy sect ions in battered con­
dition for parts. Send a picture or
send the smashed unit. We will
pay top dollar for them.

1617 SO. MAIN ST. and ANKER RD., BOX 26, WILKES BARRE, PA. 18702

Fee f u r the r In fo r m ution, check n umber [.5. on p:ll((> 110

TUBE SPECIAL
2" SCOPE TUBE 902,\ ne w h" Xl.· ,1 $2.95 fl.

3C22 LIghthouse t ub e $2 .95 n .
I P26 Photom u lt i pli er $3.95 ea.
64 1 4-~. "'p u 1:!.\ I '1 , 10 for $ 1.95
7 17 " -~. nlO· ll' 1; ~ 1~ ; . 6SJ7 . r..\ K.·,

20 f or $4.95

TORO i D F Oil T RA NSI STO R MO B ILE
POWE R S UP P L Y « ( I ~T . II ",,' , iunn

La minated eore for 275 tt l , $1. 95
( . t ....k :! t nt 3;;; Wl l lil l

VA R IA C CO R E for 650 wa Ul G R
M · I O .._ $5.95 ea.

88 MH T"n,ld 1'" t l ,1 5 for $ 1.49
88 M H T" ro l,1 1Il11'''1I 1 ,.. 5 l or 1.9 5

TELETYPE
T YP I NG REPERF ORAT OR- rn ''' .... 11 Il l"

Inll: unll on l)' w il li Hil l ' " " lIur $2·L 50 ea.

"II'U" unit " Ilhutll lH ulo. t il.
1'" . I " Oll t)· $ 12. 50

:-I_I'lle .\1,,10. wil li lill "' "nb PH nd llUle " '1"'"
t"nlnr , K,·a. "'h l . h" tl , $ 17 .50

.\1, ,,1...1 H s ,·lI.l i lll( a ,,, 1 . ...,· Idll,l( ' YI, i nK re '

.. ... . r"ta' '' r , "" " '1. 1...1... "i lli ,."" .• ..... $42 .50
.\1,,,1,·. I~ r ...·... I' .... ,Ii 'l r l l", rur " -ilh K, II ,·t ll" .

111111". ror !lt u ll il. I ,· ~ ""rk ,;" \\' 1' .\1 wnn
""'''• .... , __ _ , $ 19 .95

.\I,,,L...1 I .; lH.h,l': u " il Iln ly with ha ,k t $19 .95
,,-1111""1 ha ,l; ..t " , 12.95

MX O tri p le he a d TO \\' i l h ~.I'tW lIlulu. $49 .50
DC Teleh'pe 1" 1\1" . ' ''1'1.1." I I;; '·.\e In I:W

V l lt ' QUI It I ~ 11."'1" to. 1",,1' lIu.1 . " IIt' r t
uUI::nd r". lIIu. h·1 l!r I lid 15 $7.95

TG 30 Telety pe T er m:nal uni t. 1:""" ror It''' l l
1"" 1' lind 1' '''...•• •",m·,· ro. lITT Y, .·"m e'
h " ilt ln t ru" k \ \ ' / 11 n ' II)', \\'l'iJ:: hl Il I'Pn>~ .

I ~ .', II, l l h IIII UI IlI I __ .. ' $9 .9 5

.\ I".L,' I 1~. I ' RI" " In ru ll s III "arton pet '>I t l""
$9 .95

.\1",1,,1 11 " '1"'.' 1'111"" 1l / 16 w Carlon "r 4"
rons $7 .9 5

RECEIVERS
:-O a l'}' r ...· f·h l' r ~ . <l1 . ...·1 ,Ilal rn<l l n ll: an,1 fin..
tunln ll '·" IU ., I,·, ,, ", l l h I'''''''''r sup•• I)· a llll .ul,I"
R BA \.i l" (' to l;unKe $49. 50
RB B lO UOI"I ' to D Il: 49. 50
fl BC O lt: 10 ~nlC _ 49.50
RBS ~ .\ lI' 1<1 :!u:\1I' 49.50

T G 10 ,·" ,1,· ll tl...lk" a,·[. ."tu"' all c. p,.",.,
, I. ... .." wtm 3;; "'alt " m p ll ll"T In I ' h
rmu ll ll" " _ , _ _. $7 .95

SPECIAL
A , r e raft R O C KE T LA UN CHE R \\" 1Ih

' I. time. "" I" " " i d a", 1 . wild ,,·. ~' ~ I ~ ~ l " In
"'. ,,' ,""" Iillo" $4 .95

RA 62 I"''''''. alll' I. II'. .\1 ' 110 H, II ' ro. Sf ·1t
.-, ~~ a l. " I(,.~ I ,,, r .\ l tC- I , :I. -t.!j etc.

$ 1!! .9 j u .
12V OC 1: l'lw ra t" r . ;111 alII I'" n, ' \\" .. H .!!5 u .
2-t VOC 1l "'1"·."''''. ~~, a"'I" 1)"'\' ...• 7.!!5 •• .
Mobile wonder , I :! \ . in :!4 r " ul I I 4 atl il"

III Olwral .. ~ ~ ", .11 " ' .1I 11', 1111 10"", an I" ln-
h ·.Ulll "ha " I('" __ _$8 .9 j

TCS P ower Sup ply ! :!" ll(' In 411 11 \ ' II I :!1I 0
.\Ia . 1I11l1 :!lllJ \'..,11. a l I oU ..\1;1 . ,mI . \\Ilh
re llI.)· aud Il llo·. I"",·. I:..~ I fur .\ 11" ;1. 1..; .
" Il' , new $9.95 u .

STEREO EARPHONES
111'"' $9 .95

SELSYNS
~ " ,lI a ml" "' . 1111 Y Gil ryr 53 .9 5 p. i.
:I!h " ,llallll'h 'r , 110 \ . 60 ')·c 3.95 p.i .

Tech Manuals
BC 22 1 F ,•. .\l l'tt't $3.50 ee.
BC 6 11 Walk l.. tllkle •.•.•• ..•..••....•.... 1.50
S CR 625 .\ lIn.. ,1..I ..rlo 1.00
RA 87 1I...·tlll l"• ... ... ... .... ... .. ... ... ... .. .... . 1. 00
're fetyne E E97 &. 98 1.50
Te. mina l FGC I 2.00
Te letyp e P GC I _.. m ••• _ 2.00
Tt lepho"e .ep,.ter OA7 a nd OA8 2.00
T G 7 .\I,~ I ,· I \.; t ·l )·p 3 .50
Be 1335 2.00

WE AL SO S WA P FOR CR C, P RC, T EST
EQ UI PMENT OR WHAT H AV E yo u.
( Cond i t ionl 10. n le 1.1 in our I,rn lous . d. )

T" TIllIt : M1SJJIl/ .\f OUOf:U 1.. .00
': .j ·/~ ,/q "'''' t r " ' l'drnl "" fill CO/) u r­
.l,·n f ...t il "r'c·'·" r .o./I . [. 0 " A "fJ..Jell
" 1111 "" bj",·t to t'1un'fI" "' '' ''''' Il t TI"t if' I~ ,
. I f! ,t/'//II' .~ 1I1}j ,· rt tu IJr ;Ur tw / I' . elllif .
/"'!I .'n. uc/,1 .J'/', tu x .

J. J. GLASS ElECTRONICS
1624 So. Main St.
Dept. 0
Los Angel es, Calif. 90015

For f u r t h e r i n fo rma t ion , check n umber 5 7 , 0 11 Ila l{e lI O
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ClTy _

1<1 ... 1 for s w itch in g In and
o ut . PO"'" .mp H' i... boo t n
an .."kit.. . and anl .. nn& , _
ou.. n .:" ..,nil" 0 10 5 0 0 m e
Po,,'... ra t lni\' 1 kw. VSWR
1.. . ~ than 1. 15: 1 from 0 to
500 me. h o laUon Ir... t f'r tha n
3 0 db -., SilO me, La .. ...os
than 0.03 db '<~ 30 me. Lire
a v O'. 1.0 0 0 .0 00 o~r.tlons, :'i0
oh m Impt!'d.n......

Please send me more informati on on your
ads in the Oct. 1965 CQ keyed as follows:

IDEAL FOR
SWITCHING
A LINEAR AMPLIFIER
AND OUT OF YOUR

5TATE, ZI P CODE, _

1
13
25
37
49
61
73

..-- -READER

Available in a ll st a nd ar d AC. DC Voltages.
Also wit h t ypes BNC, TNC. N &: C Connect ors.

U n cond ll io na ll)' G uuranreed for one ) eur.
[)ow·Ke)' I'eoducts af Jour dea ler or "'ril t':

Fo r fu r t her in fo r m a t ion , check n umbe r 40, on p a ge 110

DOW-KEY CO., Th ief River Falls, Minn.
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BARE-FOOT . .. ?
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OFFERS YOU
THE BEST!

National

Sit- GALAX Y
~/<t

DRAKE ~\\~'!JGO
HALLICRAFTERS
S~~

and many
morel

HAS
31 HAM

and CB Spe­
cialists to

give you
The Best

•ServIce
Anywhere!

leo I. Meyerson
Pre.ide"t_W~G'Q

Lorr .. a ..
, • '"-eYer.on

Sale. Manager
WlllWox

HAS THE
BEST
RECON­

DITIONED
DEPT.

in the U.S.A.

ffTHE HOUSE THE HAMS BUILT"
WRL'S ALL NEW 1966 CATALOG IS FILLED WITH FANTASTIC VALUES. HUNDREDS
OF ITEMS AT THE LOWEST POSSIBLE PRICES - ORDER YOURS NOW! IT'S FREEl

FREE :~tt
1966 HAM/CB CAT LOG

DON'T GAMBLE!
Trade with the World's
Most Recognized Dealer
in Amateur and CB
Equipment.
You can depend

on WRL for
• THE VERY BEST SERVICE
• HIGHEST TRADE-IN ALLOWANCES
• LOW-BUDGET PAYMENTS

WITH WRL'S CHARG-A-PLAN
• OUR CENTRAL LOCATION MAKES

SHIPPING CHARGES MUCH LESS
• NO DOWN PAYMENT
• FREE TECHNICAL ADVICE

F or f ur lher informatlun. c heck n u mber 28. on page 110

O('tnb...,.. 1Q,.-; • CO • 111



send today for
your 508-page

lllEO
1966 CATALOG

the catalog every ham uses
biggest selection, biggest savings

ALLIED

EASY TERMS, T OO
Use the All ied Credi t fund
Plan- over 24 months to pay.

FREE send for it!

It's you r one d ependable source for everyth ing in st a t ion
gear, for everything in electronics. You know. too, you can
rely on our staff of over 100 licensed ha rns to give you the
kind of ham-to-ham help you want- in every way. Get the
1966 AUied Catalog now- it's invaluable for y ou r shack.

/' J3b ,...----- - --------- ,

}I ~-Jli I ALLIED RADIO, Dept. 12·K I
~ I 100 N. w estern Ave., Chicago, III. 60680 I

I 0 Send FREE 1966 Allied Catalog. I
I I
I N a rn • .~~_------------_- II h ..I1 . .... 1 I

: Address ;

RADIO I I

Le tt y Sta te ZiP :Jserving the Amateur for 45 years _

get every Ham buying
advantage-plus
top dollar for trade-ins

t 'o r (u r t ht'r infor m at ion. cheek n umber 3!l. on pBw:e 1 1 ~

112 • CO • October, 1965



•

National otTers six of t he world 's fi nest receivers to
meet your particular requirement.

Receiver number one provides greater amateur band performance
and features than any amateur receiver ever built .

Receiver number t wo has t he widest frequency range (from 5 kc to
30 Me) of any general coverage communications receiver ever built
for lab or commercia l application.

Receiver number three is completely solid-state for high reliability,
versatility and portability. It operates from 12/ 24 V.D.C. or
115/ 230 V.A.C. This receiver d raws less current t han a couple of d ial lamps
(when its dial lamps are switched otT), and provides instan t-on operation.

R eceiver number four incorporates specific features for high
selectivity and has a six-pole fi lter t o provide built- in steep-skirted
500 cps, 2.5 Kc, 5.0 Kc, and 8 Kc bandwidths wi th passband tuning for
CW and SSB. Also AGe threshold control to knock out background
QRM. Also a 50 db notch fi lter.

R eceiver number five has a phase-locked frequency synthesizer to
replace conventional high frequency oscillator crystals for superior
stability and over-all calib rat ion.

R eceiver number six offe rs frequency meter performance with
1 Kc dial calib ration and accuracy over its enti re tuning range, 24 feet
of bandspread per megacycle, and 10 Kc per tum tuning ra te.

Each of these receivers is called the HRO-500. Nat ional's new
HRO-500, a t $1295, is t he finest total receiver you can buy ... a t any price.

Interested in trying out National's new sixpack?
See your National dealer for an opener.

NATIONAL RADIO COMPANY, INC.<@;>J7 WASHINGTON STREET, MELROSE, MASS. 02176
World Wid t [ . port s , ru : Au"t m,lnlt rn. t,on, 1 Group. 85 BrOld 51., N. r .c .; C, n,d. : Ttl-Tel "ssO( ., 81 Sheppard "ve . W.. Willa. d, le, 0 "1.

F o r fu t-the r- inf'm-m ation , cheek n um be r 7, on JlKll t' 110



Mobile rigs using the RCA-4604 "quick heat " l ube conserve
filament battery power while operating. It requ ires no filament
power in standby. result ing in reduced battery drain ... you'll be
drawing filament battery power only when transmitting.

Similar in capabilities to the famous RCA·61 46 Family. the
sturdy RCA-4604 has a maximum plate dissipation of 25 watts
under leAS condi tions in cw and 1m telephony service. At this
service. it can be operated with fu ll input to 60 Me and
with reduced input to 175 Me.

For addit ional information on the RCA·4604 and its use
in mobile r igs, contact Commercial Engineering,
sect tor J·15·M. Harrison, N.J.
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