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C !O!S!T!

COST!!!!! !!!! !! !! !! !!! !

Why is it the most expensive is often the most economical? A paradox? 0 N o! 0 First, with any
purchase, and especially with ham equipment, you want self-satisfaction. N ext, you want a good
investment. 0 IVhat better satisjaction than to know you have the finest. W hen you purchase
Collins you get such features as complete station compatibility; frequency stability; frequency
calibration; more QSO's per kilocycle; mechanical fi lters; dual or single PTO control; automatic
load control; negative RF feedback; ligh t weight; simplicity and styling. And Collins is still the
only equipment which has all ten of these features-and is still unexcelled in any of them. 0
W hat better in vestment can you have than in Collins equipment - proven over the years by such
famous units as the 32V series, the 75A series, the S/ Line
- and in the end costing less than the lower-priced units.
Collins is interested in protecting your investment by not
introducing new models and styles every year or so just
to stimulate sales. 0 As one of our customers told us,
"You can't a/ford to buy less than Collins." Sec your
Collins dealer. Ask fot a demonstration. Then you'll know
why Collins is the finest, Why it COSts SO little to own,

For further inform ation, chock n umber 3, on page 110
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where in the
world do YOU
want to talk?

aln
all from

•

QTH,K7UGA 'e- .

MODEL 1558­
5-Element, 15 Meters .

----.~

MODEL 2058 ­
5-Element, 20 Meters .

MODEL RP100 -
Rotating Pole System •

MODEL 1068- 6 -Eleme n t , 10 Meters .
'<,

MODEL 4038 - '"
-. 3-Element, 40 Meters ~

Hy-Gain "OX Long John" beams are luxury H.F. antennas for 10, 15,20 and 40 meters that
stand apart from all others. Their performance dist ingu ishes your call letters among Hams
th roughout the world . Optimum spaced elements are precision tuned to length and spacing
to achieve maximum theoretical gain. Unique Beta Match and balun insure a consistent
optimum transfer of energy from your 52 ohm feed line. They are built on ly to the ":==iii~
highest standards known to man. Owners of "OX Long Johns" are heard throughout ~ - -·tiF
the wor ld. What does your antenna system say about you? For complete detai ls­
prices -write for new Hy-Gain Catalog No. 200 .. .il's FREE.

HY-GAIN ELECTR O N IC S CORP. 842 5 N.E. Highway 6 - Lincoln, Nebraska
Jo'or f u ethe r information. ch ..ek number I , on palle 110



hallicrafters
has harnessed
500 watts of
brute power
for only $395.

~][EW SR-500
ot

tri-band transceiver!

Own your own private tornado - 500 watts worth of
sheer power for the big, effortless signal you've always
wanted in a t ransceiver . And that 's just the begin­
ning! You ge t :

Exclusive Hall icrafters AALC £Ampl ified Automatic l evel Con­
troll providing up to 12 db. of effect ive compression ' RIT
(Receiver Incremental Tuning) wi th ..... 3 kc. for superior net
and CWoperation ' A superbly designed crystal latt ice filt er
which makes the most of the desirable sse transmission
character ist ics ' A built -in changeover relay permits direct
operation with the HT-45 or other l inear amplifier · Sensi­
t ivit y is less than 1 Il V for 20 db. S+N/N rat io ' Rece iver
employs a separate AVe ampl ifier providing a f igure of merit
of 100 db. • Price, $395.00 less power suppl ies and mobi le
mounting kit.

Get the full story from your distributor or write for complete
specificat ions today.

halbcraliers
5th & xcstner Aves., Ch icago, Ill. 60624
bport : International Div ., Hall icrafters

CanOlda : Could Sales Co., Montreal, p.a.
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VHF/UHF UNITIZED TRANSMITTER
50 me 420 me

AOD - 57
DRIVER /TRANSMITTER FOR 50 OR 70 me
The AOD-57 completely wired with one 6360
tube, two 12BY7 tubes and crystal (specify
frequency). Heater power: 6.3 volts @ 1.2 amps.
Plate power: 250 vee @ 50 rna.
AOO·57 complete _ $69.50

AOA·220
MULTIPLIER / AMPLIFIER FOR 220 me
The AOA mul tiplier I ampli fier uses two 636
t ubes providing 6 to 8 watts output on 220 mc.
Requires AOD-57 for driver. Heater power: 6.
volts @ 1.64 amps. Plate: 250 vdc @ 150 rna.
AOA·220 complete $39.5

AOA - 420
MULTIPLIER / AMPLIFIER FOR 420 me

The AOA-420 multiplier I amplif ier uses two
6939 tubes provid ing 4 to 8 watts output on 420
mc. Requ ires AOA·57 plus AOA-144 for drive.
Heater: 6.3 volts @ 1.2 amps. Plate: 220 vdc
@ 130 rna.
AOA-420 complete $69.50

AOA -144
MULTIPLIER / AMPLIFIER FOR 144 me

The AOA-144 uses two 6360 t ubes providing 6 to
10 watts output. Requi res AOD-57 for driver.
Heater power: 6.3 volts @ 1.64 amps. Plate
power: 250 vdc @ 180 rna.
AOA-144 complete $39.50

AMD - 10 MODULATOR:
The AMD-IO modulator is designed as a com­
panion unit to the AOA series of transmitters.
Uses 6AN8 speech ampl if ier and driver, 1635
modulator. Output: 10 watts. Input : crystal micro­
phone (High Impedance). Requi res 300 vdc 20
rna, no signal, 70 rna peak: 6.3 vac @ 1.05 amps.
AMO-l0 Modulator complete $24.50



TERNATIONAL
,

[nternational's new unitized VHFI UHF transmitters make it extremely easy
~o get on the air in the 50-420 mc range with a solid signal. Start with the
basic 50 or 70 mc driver. For higher f requenc ies add a multiplier-amplifier.

II units are completely wired. Plug-in cables are used to interconnect the
river and ampl ifier.

ADD·5750 me

ARY·4
RELAY BOX
Four circuit double throw. Includes coil rectifier

~_....;~~., for 6.3 vac operation.
ARY·4 Relay Box eomplete $12.50

6 METERS

COMPLETE TRANSMIITER

APD - 610
FILAMENT SUPPLY

~h e APD·610 provides 6.3 vac @ 10 amperes.
IIP0-61 0 eompiete $9.50

2 METERS 144 me ADD-57 PLUS :"'~: '~n:. _'~n ' .~r .
ADA-144 . . . -.. ' . .• ••

220 me
ADD-57 PLUS :"'~' .~~ _ ~n, . n.. .

ADA-220 • •. . .-

ADD·57 PLUS :~.~:..~n. ~n,. n~ ·· •.O"·B,
420 me ADA·144 PLUS • ••

• r - . , •• • • • ••• - .AQA-420

Order Direct
from International

For f urther Informetlon, check n umber 5. on page 110
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Mosley

rra•

The T ig-Array is a medium priced antenna ra ted for
medium power, 750 watts on AM and CW or 2 KW
PEP (i nput to the final ampl if ier), with the sa:ne
famous Mosley quality con struction throughout!
Features V5WR - 1.5/1 or better, feed point 50
ohms, forward ga in - up to 8 db. and a fron t-to-

bock rat io of 20d b. net ~rice ~BZ .~1

TIG·AR RAY FOR 40 MET ER OPERATION .
The T ig-A rra y can be eas ily modified for o perat ion o n
40 withou t affect ing th e operation of the MP·33 o n 10,
15, and 20. The Convers ion Kit, co il ed the TA-4 0KR,
enables th e T ig-A rra y ' s ra d iat ing elemen t to o perate as

a rotata ble d ipole. T he pow e r rat ing on 40 meters i s 1000
watts AM or CW and 2000 wa tts P.E.P. on SSB (in put to

/;no10mplif ier). net ~rice $44.7~

d YLL. .

Three Cheers For That Mosley
"TIGER" Of A Signal!
You' ll feel l ike cheering when you punch thro ugh
that QRM on 10, 15, and 20 with the new Tig.Array
MP ·33 - a di rec t descendent of th e world fa mo us
TA-33. This antenna produces those 5·9 ureports!

4610 N. LINDBERGH BLVD. _ BRIDGETON. MO. 63044

•
I

/-

Jo'or further info rmatio n. cheek nu mber 6. on palite 110
6 • CQ • June , 1965
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ZERO
BIAS

C
O M M ENTS about the recent FCC incen tive

licensing proposal have been literall y
pouring into the office for the past month .

Although the resultant work is enormous, ( just
reading and fil ing them ) , we reall y welcome it ,
fo r two reasons. First. we have been able to
develop a rather good impression of what our
readers think . and second. the deluge tells us
that amate urs a TC going about the job of vo icing
their opinions in an effective and intelligen t way.

The most common objec tion (besides new
call lette rs) is the "downgrading" of the Ad­
vanced Class license. It is wide ly felt that it is
un fair to remove long-held privileges from the
very fellows that built ama teur radio into the
grea t hobby it is now. Frequently, the " Doctor"
analogy is drawn . pointing out that a doctor
licensed 30 yea rs ago is still a doctor and is still
entit led to pract ice his profession. The fact that
the newly grad ua ted doctor assured ly knows
much more about medicines than the new grad­
ua te did 30 years ago. does not di minish the
standing and value of the old-timer. It is assu med
- perhaps wisel y. perhaps not-that in order for
the o ld- timer to remain effective, he must keep
pace with new developments, and become pro­
ficient with new techniques.

Although not entire ly valid for amateur radio.
the ana logy is something to think about. Is the
po int of th e FCC proposal simply to penal ize a
fellow for being born 30 years too soon? It
certainly looks th at way. \Ve feel that this change
does not fall int o the realm of " incen tive licens­
ing." For this reason, CQ has. in its commentary
to FCC on Docket 15928. insisted that conside r­
ation be given to renewing Advanced C lass
licenses as Amateur Fi rst Class, instead of
General.

A nother point of serious objec tion. among
v. h.f.'ers, is the proposal of add itio na l sub-bands
on 6 and 2 meters. We feel that these subd ivi­
sio ns will serve no useful purpose. Conside r th is:
Why was the 10 meter band not subject to FCC 's
ince ntive axe? We suspect th at the activity level
of 10 meters caused FCC to bypass 10 to avo id
reduc ing the already small populati on. Then why
do just the opposite on 6 and 2 meters? There's
a lo t of empty kc up there, and the way to get
them occupied is not to segregate the v.h .f.
operators any more than they a re now.

Of course. we can't skip over the di st inct ive
call letter proposa l. We understand FCC's need
to police any new su b-bands, but th e proposed
"system" (?) is so complex and d isheartening

to current hams. tha t so me less offe nsive identi­
fying method must be devised. We suggested
one such method last month, bu t even th at was
pretty bad. We now suggest that FCC withold
an y dec ision on this point unti l a study has been
made of a lte rnate proposals.

These seem to be the most common sore points
in Docket 15928. If we've neglected yo ur pet
peeve. let us know, but re member- we could
fi ll an entire issue just wit h the comme nts of our
readers!

OSCAR and the WAS Award

A recent decisio n by ARRL has us in a bit of
a dit he r. T he decision is tha t QSO's made via
repea ter satellites are not va lid for WAS credits
(QS T, May '65 p. 109 ).

We're puzzled by the unusua l lack of fore­
sight o n the pa rt of the Communications De­
pa rtment. T he ex plana tion given for the action
is that the awards a re made to recognize the
personal ac hieve me nt of an operator in a tta ining
a pa rticul a r goal by means of his reg ula r station
equ ipment and a t his regu lar QTH. The ARRL
fee ls that the use of an exte rnal repeater device
to complete a QSO transgresses the inten t of
the awards. We disagree.

We sincere ly fee l tha t ARRL is at least pa rtl y
oblivious to the sign ificance of sa telli te com­
municat ions. Not meaning to be wild vis ionar ies,
we predict a time will come (and it's not too far
off") when amateur v.h .f. communicat ions via
sa te llites will be a common and rout ine affair.
Eve n with O SCAR III . every 2 meter ope rator
with a reasonably good sta tion and antenna had
an excellent opportunity to cond uct QSO's over
unprecedented d istances. As time goes o n. these
QSO's will become more common, and repeate r
satellites will come to be conside red a normal
(albe it exot ic ) adjunct to amateur v.h.f. com­
munications.

The time will come when it will be necessary
to consider satellite QSO's va lid. so why must
the pioneers in this exci ting new a rea be penal ­
ized? Some fe llows may arg ue th a t it would he
unfair to th e two mete r men now in the 30-sta te­
o r-more ca tegory, to suddenly come up aga inst
amateurs who stand read y to surpass the ir efforts
via sa tellites. Well. heck. if that's all tha t worries
them, put an asterisk next to their call to denote
sate llite communica tions! If it's good enough
for Roger Maris-it's good enough for the rea lly
modern and progressive v.h.f.'er!

Perh aps. by the same token. A RRL had better
discla im QSO's made via F2 or E-Layer skip.
auro ra. scatter. duc ting and any othe r specialized
and unusua l techniq ue employed by the modern
amateur. Afte r al l. these. too a re "devices" th at
tra nsgress the status of " regula r stat ion equi p­
ment," a ren't they'! But the situa tio n is silly
enough without our t rying to make it appear
sillier. Come on ARRL- step out of the Fo rd
T ri-M otor age and into the Space Age.

73. Dick. K2M GA

June, 1965 • CO • 7



PLATE AND GRID CAPS
Illustrated are th e stock military and

standa rd cera mic Millen plate and grid

caps and the snap lock cops for mobile
and industrial applica tions requiring

tighl.r t ha n norma l grip. Standard pla te

cap. hoye p hosphor bronze c lips;

military p lot . caps have bery llium
copper clipJ.

JAMES MI LLEN
MFG. CO., INC.

MAIN O FFICE A N D FA CT ORY

MA LDEN
MASSACH USETTS

LETTERS
TO THE
EDITOR

•

Min ion Accomplished
Eduor, CQ :

The Arne Trcssman Award plaque arrived today and
it is a real beauty"! S'been long time coming. but sure
was worthwhile wailinlt for. \ ViII always have a warm
!loPOI in my heart for CQ malol.-H I.

The plaque will be placed in a prominent spot in my
shad a nd I jUM know it wilt get many an envious glance.

Allain, many, many thanks.
SIan Preder fckson, W2FLO
322 H arvard Road
Ga rden City South, N.Y .

Editor , CO:
Was I p lea sed to read in M a rch 's lERO B IAS tha t we're

going 10 recei ve the A rne Tro ssm an plaques. Yes, it has
been a long wail.

W a s wonde nng if there was anythi ng tha t should he
done; that is, anyt h ing I shou ld do .

I must agree wirh you tha t K6RX is nol do ing the
righ t thinit. T he Cou nty H u nters Net o n 7223 by o pen
discuss ion all feci badly about the tu rn th ings have taken.

T he new USA-CA C ustodian , is do ing an excelle nt
job. Ed seems 10 have a much more pleasing personality.

I have been with the USA·CA program since it started
and hold No.2 for 2500 counties, confirmed. A m close
to 3000 with 2917.

Te ll Ed H op per the County H u nters are wi th him
a nd will do everything they can to he lp him .

SUl/.itestion : Li ke D X CC , why not a small space some­
where keeping totals of top 25 County H u nters?

Allain, thank , D ick , the Top H ono rs C HC'ers appre­
ciate what you hale done.

O sca r F. Beyer, KHCIR
Rou te I, Ottawa County
Grand H a ven , ~I ich .

Homebrew 5101
Editor, CQ :

Re : "The H omeb rew Slot Antenna:' Feb . '65 CQ.
I have had numerous inquiries about slot dimensions

for different frequencies . The antenna in my article is
cut for 145 me, but will work well at any frequency
2 or 3 mc each side. Actually a 1: mc change (to 141 mc
for example ) would only make a half inch difference
in the length of each of the two dipoles which (with the
pha\init lines) make up the slot. Best advice is to make
it " 3 \ is" -it works FR.

D ick Baldwin , K4ZQR
409 Kae lin Drive
Louisville, Kentuck y

Oh W e ll. Back To The USA·CA Book
Editor, CO:

We hams of Snohomish County , W a shington itratefully
acknowledge the publicity afforded us

.. For further information, check number 8. on page 110



ELECTRO·YOICE
MODEL 676

DYNAMIC CARDIOID

has unusually high o utput for
a microphone so small. Of course

you get both 150-ohm and Hi·Z
outputs, plus high efficiency dust,

pop, and magne tic fi lters-indeed,
a ll of the ha ll marks or Electro­

Voice design that have made
E-V a leader for years.

But that's not a ll. The 676 has an
exclusive bass cont rol switch built

in. Choose flat response (from
40 to 15,000 cps) or tilt off bass

5 or 10 db at 100 cps to eliminate
power-robbing lows that red uce

efficiency and lower intelligibility.
You' II be amazed at the reports of

improved a udio you'lI get when
you switch to the E -V676.

Visit your E-V distributor to
see this remarkable new micro­

phone today. And when difficult
Q R M must be faced squarely,

stand up and fight back with the
microphone with a backbone (and

Cv -Dj-c-rhe new Electro-Voice
Model 676 dynamic cardioid !

ELECTRO-YOICE. INC .
Dept. 652G. 618 Cecil Street

Buchanan. Michiga n 49107

Satin Chrome o r TV II' ''' .
$50.00 amateu , ne l. Mode l 420

Des k Stand. $12.00 amateur n.c.

I
ifou h

..

o r furthe r in fo rmation .
heck n umber 9. on pallt' 11 0

*Pat. No. 3.115,207

~ The backbone of the Electro­
W- Voice Model 676 is no mere
decoration. It's visible proof of
the most exciting idea in direct ion al
microphones- Continuously
Variable-D (CV.D)T".

When M

Cho 5e

Th~ 0 Iy

Microph ne

With

Backb ne!

Here's how it works. We attach a
very special tapered tube to the
back of the microphone element .
This tube automatica lly varies in
effective length with frequency.
It's a lon g tube for lows- a short
tube for highs. All this with no
moving parts! T he tu be is always
optimu m length to most effectively
cancel sound a rriving from
the back of the microphone,
regardless of frequency.

This ingenious solution- is
years ahead of the common
fixed-path design found in most
cardioid microphones. It means
you pick up less noise and
room reverberation. ensuring a
crisp signal and optimum vox
performance. It also is less
sensi tive to wind and shock­
ideal for field days! There is
a lmost no "proximity effect". . .
no boosted bass when you
must operate extra close.

Long life and peak-free
response are guaranteed by the
exclusive E -V Acoustalloy
diaphragm. And the 676
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by NEW-TRONICS
t he home of orig inals !

HUSTLER is the mobile antenna that has
won the widest praise from everyone that
has used it. For really reach ing out, and
for exceptional resu lts on every band, t~e

HUSTLER has no equal. For unbiased opi­
nion of performance, ask any HUSTLER
user, •• there are thousands of them.

See the HUSTLER at your dealer or write
us for l iteratu re.

For fu r t her in fo r mation, cheek number 10, on p age 110

in your anlcte "Cranium Queries" in April 1 96~ Issue of
CQ. but ~ e th ink yo ur writer needs the geogra phy
lessen; nOI your readers.

First of a ll the " intern at iona l event of 19"2" (Seattle
W orld ' s Fair) was in OUT neighboring county just sou th
of us. King Co unty. Secondly, we have a Stampede Pass
in the slate o f W a "h in v.ton (a lso located in K ing Cou nt)')
no t a "Stampede T unneL"

Sno ho m ish Coun ty is proud that it's the fa stes t growing
cou nty in the ..ta le a nd is the W est's large..t center of
pu lp a nd l"apc r mills. W e have the most bea utiful scenery
in the nation pt us unexcened fi oJl ing. hunting, boati ng
a nd "more abunda nt life: '

Everett , ( Snohomish County), w asb.
Ro bert E . M iller. W7 UX
9 12 Rucker Avenue .

P.S. We' ll gfve you a n " A" for effort . . after all.
you did get ou r cou nty name spelled rillht!

Hard.To-Find Parts

Editor, CO:
I th ink that CQ Is about the best medicine that a ma­

leu r radio has. but as with mo st medici nes there are
some undesirable thinlls about it.

My main gripe is the lack of supply sources in me
con..truction articjes. I carry at least 2 catatoas from
major su pply houses in the country a nd I have ye t to
come acro ss an article on a pro ject I wanted o r could
afford to build ( not ma ny of these) without runnin g into
the same o ld problem of not being a b le to o bta in pa n s.
Couldn ' t yo u PUI some ind ication into type o f where to
obta in these parts tha t a re used in the pro ject ?

I k now that this may sound a litt le brash comin s from
a C Wer but mo ve o ver fellows I' m on the way u p to
join yo u!

Thank s and 73,
J ohn P. McG uire Jr., KlFlfi ~l.\

P.O . B01I. 12
C a mp Do uglas, Wi sconsin

H ere at the CO offices, J o hn , we use o nly three of the
most popular e lec tronics cata logues, a s ou r " sta nd a rd
of ava ilabili ty" for CQ an kles. A lmost every slngle pa rt
used in any a rticle ca n be found in at least o ne of the
three cata logues . Ho wever, h ams heinll the Im pro vise rs
a nd ex perimen ter! they o fte n emplo y some very
off-beat o r speclullved parts in their work. In such c ases
we try to su pp ly su fficie nt d at a so that the bu ilder ca n
locate a sa ti sfactory substitute, if necessary . But I 'm su re
your com pla int is some what legitimate, so we'll just
have to keep even close r tabs o n ou r part s li ~ts.-K.n'GA

De ....lopinq a DX Voice

Ed itor, CO:
Hoora y for Pro tessor Hei '!iseluft 's Bel -Canto system.

Our c1uh read his interview a nd immed iately launched a
se lf-improvement pla n .

T he upcriences o r seve ral members ind icate thai ca re
shou ld he taken when do in g the vario us exercises Pro f.
lI e i ~luh suggested .

O ne fe llow became oxygen dru nk while deep breathing
a nd le!1 off the speakers stand on to the refreshment
table. He wasn't hu rl. but the sandwiches were very
soliY·

A lighter member wa s o ut..ide the club house rota ting
his arms and brea thi np: in me p rescribed manner. He
got over zealous and became air borne. we were some
time di slodlt ing him from the two-meter counear.

Consona nt producing muscle building should be done
with care when in buses or st reet cars. One should have
a hu morous hook ha ndy to ward off the inevitable
stares when o ne 1l000'!o, IIAII - HAH - HAH.

Severa! une xpected benefits ca me from the tongue
con trol exercise. O ne member became so accom phvhed
thai ne received several ni llhl clu h a nd TV book in gs.
Everyone in the cl u b can now eat ouves stra igh t (rom
the bottle . Our supple tongues a re great (or d ips, ice
cream cones a nd la shing com ments.

C lothes p ins a re eve r present a nd the club' s tea
bill is ast ronomical. Some o f t he mem bers

10 • co • June, 1965



and on to the San Francisco Bay Area ...
Home base for SB E- for here in South San Francisco is the big
plant where thousands of the high-value SB·34 transceivers,
linear amplifiers and SSB accessories will conti nue to come off
the production line during 1965.

And 50 m iles south • • .

San Jose, site of the 1965 ARRL
NATIONAL CONVENTION . . . July 2-3-4-5

A gala event ... programmed in the true Western style with
something of interest to everyone-technical talks-exhib its
- group meetings including OX, RTIY, VHF, YlRl, MARS,
USNR-a ladies program-dancing- entertainment-steak bar­
becue-valuable prizes in profusion.

Plan to attend this really big nat ional convention! And be sure
to visit the SBE exhibit, Booth # 17 where a sparkling new
SBE product wi ll have its first showing.

~AYTH[O~

Elport sales : R~ytheon Internat ional
Sales & Services, l u lncton 13, Mass. U.S.A.

For fu rther

HIGHLIGHTS:
Built·ln supply fo, 12V DC and 117V AC.
Power input: 135W P.LP. input. (Slightly
IO'#l'er on 15). frequency n.na:e: 377S0402S Io.e,
7050-1300 kc. 14.J.1 4.35 me, 21.2-21.45 me.
23 transistors, 11 diodes, t -eener, 1 n " cto,.
2·6GBS's PA,I .I20a1 driver. Built-in speaker.
Prewired receptacles on rear accept VOX
and Calibrator- both uni ts opt ionally avail­
ab le. Sill: 5" ", 1l 1l....W, 10" 0 .

$395 1=~~

15EI E I SIDEBAND
L..;;;;;;";;;;;;'.=;...< ENGINEERS

311 Roeb ling Rd ., So. San franc isco, Ca lif. 94080

in for mation , cheek number 11, on pll.lCt' 110
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ANNOUNCING

Rome. Ne w York
The Rome Radio Club is sponso ring a Ha m Fa mil y

Day at Beck 's G rove in Ro me , N .Y. on June 6th . T here
will be h idden transmi tter hu nts, mo b ile judging , auctions,
c .w. copy ing co ntests and out standing technica l discus­
sions, A new and diff erent p rogra m o f interest to the
ladies is bein g p repared , a nd each lady is a sked to b ring
an old hat to the program. Activ ities begin at t :()() P.M.
and end wit h a ch icke n and st eak d inner at 5 :00 P.M.
Reservatio ns by mail arc $4.00 for ad ults a nd $4.50 at
the gate.

A tlantic City. Ne w Jersey
P re parat ions a rc in the offing at the R.O.A.R. ( Rotari­

ans of Amateur Ra dio ) booth to be set up during
Rotary' s 56th International Convention at Convention
Han. Atla ntic C ity. May 30th to J une 3rd. The FCC has
authorfzed the ca ll K2R I to he used d uring the Conven­
tio n so tha t Rota ria ns may se nd perso na l me ssages
and gre eti ngs to fellow Rotaria ns in o ther pa rts o f the
world.

Haledon , New Jerse y
T he F irst Annua l Beefst ea k Dinner a nd Dan ce of the

Knigh t Raiders VHF Club will be held Saturd ay. June 5,
at 7 P.M. at w em ers Grove. Belmont Ave., H a ledon,
N .J . Dinner. da nci ng and many door p rizes. Tick ets cost
$5.50. W rit e to Knight Raiders VHF Club, P.O. Bo x 1054,
Passa ic N .J. fo r more in fo rma tio n,

Chang e 01 Addre ss
Licensees whose addresses a re cha nged by lo ca l re­

naming o r ren umbering o f st reet s, etc., are not req uired
to file fo r mo d ificat io n o f the ir licen ses o r to pay the
fee to ha ve thei r licenses and reco rds changed at the FCC.
Simply send in a letter sho wing both the o ld and the
new ad d ress, the ca ll sign, and stati ng that there is no
actual change in the locatio n.

Editor, CQ ..
It has been a few months since I ha ve had the plea su re

of reading t he "new loo k" in CO, and one of t he most
p leasant things, I thought , was the inclusio n o f the
pictures o f the va rious co lumn auth ors. Equality for a ll,
a nd that ro t! W here in the name o f QRM is the picture
o f the ed itor o f the newest a nd most informative co lu mn,
" The Club Forum," Alfred G . Smith, WA 2TAQ.

It is perhaps due to the lack o f facial beau ty fo und ,
or the prese nce of sa me found in our illu st rious author,
bu t no ne the less, I feel that we all would like to (laze
upon the face of A I, in its p lace o f display atop hi s very
fine art icles.

I am look ing fo rward to seei ng the nex t issue fu lly
adorned .

W ally Sha pi ro, WA 20H N
fl45 C liffside Ave nue
No. W oodme re, New Yo rk

O K, OK- Rock H udso n Sm ith will sho w his stunn ing
facia star ting next mont h. Hut remember, it wasn't our
idea!-K 2,\fG A

M ug Shots

retuse 10 lak e th eir lea pl ain . a nd the resu lts are simi lar
to th ose o f too mu ch deep breathing.

T he members' DX standings are steadi ly rising, and
....e expect to ser a ll kinds o f new reco rds. Unfortuna tely
since moving o u r voice power to 1()(X}.3000 cycles the
ph rase " yo u 're my fi rs t YL," occu rs all too oflen .

Allen C. W ard , W SFIP
2103 W insted Lane
Austin, Texa s 78703

We 're happy to see that W SF IP a nd m any 0 1hers ha ve
benefitted from P rofessor t retssefun's snsgesuons. w e
hope to have some more detailed p rogress report s in
time for our next Apri l issue .- Kl.\fGA

The Model 55 SWANTENNA

is the o nly remotely tuned,

all band antenna on the

ma rket. Especia lly designed

to allow full power mob ile

operation with the Swan 350
or 400.*

All phone bands 80 through
10 melers. Remote ly tuned

from drivers seat. Built -in

fie ld strength meier. Rated

at .s00 watts PEP input.

comp lete wl th $95
co ntrol

unit

·0' course ' he Swonlenno will
o h o handle the p ower 0' Olher
tron ice j~e r , .

Why hcve a multi -bond rig
and a sing le band antenna?

REMOTELY TUNED

All BAND

MOBilE ANTEN NA ­

RATED AT 500 WATT.

CAN HANDLE

THE ONLY 5 BAND
9
ANTENNA THAT

THE POWER OF THE
"SWAN 350 OR 400
II

For f u rther In format ion. check nu mber 12. on pRlle 110
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IlD not just a face lift THE NEW

SWAN 400 DELUXE and 420 VFO

ELE CTR O N I C S CO R P.
Ocean side, Ca lifornia

has extended frequency coverage
as well as new styling.

$3 9 5
$75

$120
$7 5

$130

SWAN 400 ., .. ,
MODEL 406 . • ••

Mo bi le VFO

MODEL 420 VFO
{Ill uilrg tedl

MODEL 1178 •••
AC Supply

MODEL 4 12 • • ••
DC Supply

For fu r t he r in forma tion. check n u mber 13. on pag e 110

Meet the NE

PR Z-9C Crystal
This sleek new model makes an instant hi t everywhere.
Smaller in size, saves space. Hermeti cally sealed .
Stable, long-lasting, stands up under maximum crystal
currents. High activity and power out put .

PR Z·9C-AMATEUR TYPE-FUNDAMENTAL. Pin spac­
ing, .486"; pin diameter, .093" ; height above pins,
3/4"; wid th . 3/4"; depth, 5/16" . Calibrated with a load
of 32 mmfd . Freq uency ranges in Kcs.: 1750 to 2000
( 160M); 3500 to 4000 (80M ) ; 7000 to 7425 (40M);
8000 to 8222 (2M); and 8334 t o 9000 (6M).

Calibrated + 500 cycles . . . $ 2.95 Net

EVERY PR CRYSTAL IS UNCONDITIONAllY GUARANTEED

For further information, check number 24, on page 110
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tour f u r tht' r in format ion, eheek number H. on page 110
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Belton. Texas
The Belton Amateur Rad io Club is having thei r see­

and annual hamtest o n Sunday. Ju ne 20th on the shorts
of l a ke He lton in cent ral Tu 3S. There will he exhibits
of ham gea r, con tests and mo bile " Talk- In" o n 3940 kc.
Regi!>tra tion will be $ 1.50. Contact W .5 UI'O. 1.500 N ,
Heal, Bellon, Texas.

Bel1lngham. W a shington
The M ount Ba ker Amateur R ad io Club, K7SKW, of

He ll in ill ha m will be operating from the .5000 ft . leve l of
~t t . Ba ker in NW W a sh. on June .5th. A special certificate
will be available to stations who co ntact rhts group. 20
s.s.b. &: a .m. and 7S a.m. will be used. QSl
address is K7SKW , P.O . Bo x 457. Bellingha m, w a sh .
Fo r furthe r information. write W 7VRO. 293S P lymo uth
D r" Bellingham,

SPPDRET
SI'PURET is the " Society for the Promotion o r P Ull ing

the Dummy o n the Right End of the Tran sm itter." Any­
one who wishes to joi n in the fig h t to s tamp o u t QRM
may receive a membership badge by signi nll a p ledge th at
he will do as m uch as possible of hi.. test in j into a
dummy load and sene it along to Bill Ham son, W2AVA,
22S Greenwich 51. . N.Y., N.Y.

Springfield. O hio
The Springfield A mateur Rad io Club will hold its sec­

and annual lI a m fest , under shelter, at Ihe C la rk County
Fairllwu nds on Sunday , July HI, 1965. T he hi gh lights o f
the da y' s p rogram will consist of a Swap-Shop and a lec­
tu re o n H am TV by C ha rlie Tucker, K l'IAOl 1. A program
fo r the wives and child ren is also being p la n ne d. Fo r
more detai ls contact Cha rl ie Toothma n , WA KFZS , 212
Gatewood D r " New Car lisle, Ohio 45344.

Ha lmstad. Sweden
On J une 11 to 13 the shortwave listeners of the world

will be having a convenucn in T yleback , H a tmetad. Dur­
ing this time the H alm stad radio amatC'urs will be
worki ng on 20 meters o n station S~t6XA . T he)' will QSL
100% and hope to rece tve m any contacts.

Vinton. Virginia
The Roano ke V a lley Amateur Ra d io Cl ub is holding a

Ihm fest on Ma y 29th a nd 30th, This will take p lace at
Vintun W a r Memorial, vt mcn, Virgin ia . There will be
ccnrests a nd other events in which the amateurs com­
pete (or awards.

Maca Park. Ohio
The Northeast Ohio VB F Group will hold the tenth

annual hamresr and picnic on Father's D ay, Sunday, June
:!Oth at M aca Pa rk , two miles east of T etlmad ge , O hio
o n Stale Rt. 1M. Lors o f p rizes a nd con tests. Mo bi le
check-i n o n 50.5 me. For fu rther deta ils contact W IIHtS,
W liCZV o r W MIXZ,

Hunting ton. W . Virginia
T he thi rd annual picnic or the T ri -Sta te ARA will

be at Camden Par k. U S 60 W est, B Unlin l!-ton , W. Va .,
I:! noon u nlil 6 P.M., Sunday. J u ne 6th. There will be
pnves. displays, surplus and swap shop. Single lickel­

1.00; F am ily- :!.oo. For more information contact
W MV A , Tri-State Amateur Rad io Assoc., 2937 Au bu rn
Rd ., H untingto n, W . V a .

W a terlon, Albert a . Canada
T he J ist In te r na t io na l w uten on-Gtac ter Ham rest will

he at w uter ton Lak es Park . w a tenon from July 171h to
the Iltlh. I' rerellistra ti on- SJ .OO. T he deadline is J uly 7.
Pnves galore for the young and old alike . Fo r fu rther
del ail.. write tu E. S. H a ll. V E6PZ, Ro ll. 22J, Red Deer,
A lbe rt a.

Jackson...me. Illinois
The Annual Howling Green ~ti !iisour i H a m test , having

been rransrerred to Ihe J ackson ville area Amateur Rad io
Club H a mfest , will be held at the Mo rll.a n County Fa ir­
ground!> o n Sunda y, J ul y 11.

The Korean Amateur Radio Le a gue
The Kore an Amateur R adio Lea gue a nd the Eighth

United Stat es Army Radio Club will join l ly sponsor a
Field Day fr o m 0001 GMT J uly 3 to 2400 GM T July 4 ,



For the Jeep, the Radio Room or the Office
RF Communications Modern SSB Radio
Equipment gives dependable communications
over distances of 25 to fOOD miles.

MODEL RF-301 , MILITARY GRADE

SSB TRANSCEIVER

This unit was designed to be used in severe military
applicat ions-a jeep, an open boat or a base stat ion.
I t covers 2 to 15 Me. A precision frequency synthe­
sizer can be tuned to a ny 1 K C channel. Continuous
VFO coverage also provided. Power output 100 watts
p.e.p, and average. Can operate from 115/ 230 volt
AC and 12 or 24 volt D C power. Completely self-con­
tained. Transistorized for low power consumption.
Compatible with communications equipment used
by U.S. defense agencies. Antenna coupler, FSK
equipment available. Now in production for quick
delivery.

MODEL SB·6FA, COMMERCIAL/GOVERNMENT

SSB TRANSCEIVER

The SB-6FA is rated 125 watts power ou tput­
p.e.p. and average. This is three times the average
power of similar eq uipment. ] t is ideal for Teletype,
Facsimile and C\V as well as voice communications.
Six crystal cont rolled channels 1.6 to 16 Me. High
Freq uency stability. A commercial equipment of
highest quality. One Kilowatt Linear Amplifier, D C
models, and a full line of accessories available.

COMPACT SERIES SSB TRANSCEIVER

High Quality single-sideband communica t ions in a
transceiver that is inexpensive to buy and simple to
opera te. Can be used by opera tors with no technical
training. Available in 1, 2, 3 or 4 channel versions,
1.6 to 16 Me. Power output 100 watts. The COM·
PACT weighs only 34 pounds a nd is com plete in a
single cabinet. Also available for Mobile Operation.

Please contact us for a
copy of our new catalog.

R F COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE • ROCNESTER . NEW YORK 14610

For f urther infor m a t ion. c heck nu mbe r 15. on JlRItt' 110
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CIP Style 73
takes
500 watts P.E.P.

A special QSL card will be issued and all ama teu rs are
encouraged to participate. Listening for 20 m phone will
be o n 14.2110 me and above. a nd transmission on 14.1 8S
me and above. Operations will also be o n IS. 40 and 80
meters. Am.• s.s.b. a nd e.w. will be uti lized . T he station
in e ach US call area contacting the most H L o r H~I

stations will rece ive a special certifica te. The Kimch i
award will a lso be granted for two way contacts with
S Hl, stations. Send extract lo gs to H L9 US. H Q EUS A.
Signal Officer, APO. San Francisco. 96301.

For furthl'r Informurlon, chee k n umber 16, un Jlage llU

(11 Air core fo r opt imum
coil efficiency.

Tangie r Isla nd. VIrginia
The Richmond Ama teur Rad io Club is spcnscrl na a

trip to Tangier t stand . They will use- their club call.
\V4ZA. Operation will be o n 80 thru 2 m . sideband and
c .w. bel(:inn ing o n J une 19th at 8 A.M. EDT. QSL will be
100%.

San Jose. Californ ia
The ARRl N eu onat Convent ion will be held in San

Jo se . Calif., o n July 2. 3. 4. a nd 5. The affair will rea­
m re 0011'1 o perat iunal and technical programs, wi th o the r
regular convennon features. to pped o ff with a fo rm al
·' !o le al.. barbecue" at the Santa Clara Cou nty Fa irgrounds.
Convention speakers will include leag ue officials . such
no ta bles as Mr. Willia m Grenfell, W4G F, C hief o f Sta nd ­
ards and Measurements. F .C.C . and M r. C . D . T uske ,
co-fo u nder o f the A .R.R.l. . who wiII speak o n the ea rly
d ays of amateur r ad io and the Le ague. For registra tio n
and reservatio n information , write to Associated Radio
Clubs of G reater San J ose, P .O. Bo x 6, San J ose, Calif.

Wanaw. Miasouri
The Ham- Butchers Net will hold the ir An n ual p icnic

at the City Pa rk . W arsa w. Mo. on S und ay. J une 20th at
the Shelter House. Those attend ing are requested to
bring rbetr o wn plates and hardware with covered di~h

o f your own choice. D rinks free . Ad vance pre-regjst rat jon
tickets a re $1.00 Children free . For more information
contact KfJ EQY, 16 Maple Lane, M acon , Mo.

Big Flals , New York
The 7t h Annual Penn-York Ha mfest is a t Mo rr iso n 's

Resta ura nt. 8 ig Fla ts (Between Elm ira a nd Co rn inp:.
N .Y.) o n J une 19th at 12 noon . G rand aw a rd -NC X-J
s .s. b . transce iver. Speake rs . swaprest . contest. et c .
Smo rl[asbord din ne r-all you can eat. La st d ay for
pre-rei . is J une 12. Send s.a .s.e. to Earl J. Fo ster,
W JU KF. RD 2. Gillett, Pa.

AUa nla . Georgia
The Georgia State Convention o f the ARRL and

Ha mfest activities o f the Atlanta Rad io Clu b will be
held o n Sat . a nd Sun .• J une Sth a nd 6th a t the pu hlic
auditorium on Le nox Sq uare in Atlant a . Convent ion
acnviues include an ARRL meeting. an equip ment
servicintt clinic and a n auction sale . The re will also be
a M ARS meenns. homebrew equipment contest. en ter­
tai nment, games a nd Bin{l:o fo r the XYL' s. Arrangements
have been made a lso for a ll cla sses of amateur FCC
exams to be efven Sunday at the conven tion s ite. A d ­
vance regb tra tion - S6.00. Registrat io n afte r J une h i will
be 7.S0. For f urther deta ils contact W . A . Clark ,
WA4CW U. 2013 Cla ir mont Terrace, NE Atla nta .
Geor{l:ia.

Oglesby. Illinois
T he Sta rved Rock Rad io Cl ub will ho ld its an nual

h am fest J une 6th at the La Salle Cou nty 4-H ho me a nd
p icn ic area southwest of O tt awa . o n Rt , 7 1. Free swap
sect ion . G ood ex h ibits o f new ham gear , Free coffee
and doughnuts, Registration is $1.50 in advance ; re gis­
t rat io n at the gate S2.00. W rt te to SRRC/W9MK S.
George E. Ke ith. RFD .# 1, Bo x 171. Oglesby, III. fo r
fu rther informat ion.

Denyer, Colorado
The Denver Rad io C lub is sponsori ng the Rocky M t.

Division Conventio n to be held J uly 17-18. at the Centre
Denve r Mo te l. Fine program for a ll interests, Incl ud ing
non-ham YI.'s. Natio nally known personalities are being
coni acted fo r speakers. The club radio stauon will be
o n the air at the motel a nd many equipment displa ys.
Relli!>trat ion is $] .00 prior to July. the reafter $4.00. Fo r
more information contact Kayla Bloom , 175 So. J asm ine
sr.. Denver. Colo.

RAN GE STYLE

0 20 Meter, n-s~

~ -- 40 Meltrs 13-6-
:. SO N'etefS n ·T
~ 40 Meter, n oS~

~- SO Meiers 13·'-• CAP-Ch . S
~ 4. 55 Me 13-10

STY LEI

AI your d e a le r, or ",,:ri le

CO LUMB IA P ROD UCTS COMPANY

Su bs id iary o f Shak e speare Com pon y

Ro ule 3 . Columb ia . Saulh Carolina

RA NGE

It 's what's inside these single
bond, base loa ded antennas that
makes the difference.

The d iffe rence?
-Plenty of copper with no slid­

ing contacts.
-Normal mode helical wind-

•mg .

The re su lt!
-Antennas rugged enough to

withstand the power output
of the new SSB mobile trons­
mitters.

(5) A spirol wrop of fiberg loss
p roduces superior im p a c t
stren gth.

14) Thousonds of porol­
le i gloss fibers ex­
tend the full rod
leng th for high fle x­
ura l strength .

121 Tub e reinforced with
inne r spira l wrap .

131 Norm ol mode helico l
wind ing .

~ 27 Me rca, H-ON ·,-- )o·)S Me n·}-·,• ) 5·42 Me 13-2•
~ l 42· SO Me n.n
<:110 Meter, n ·)
~ .

15 Mtttri 73· .&•

I
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RANGER II- T his popular, f eature-pack ed , self-con­
t ained t ransm itter/exciter Is available wired a nd
t ested or in a complete, easy to assemb le kit. As a
transmitter, i t's a ru gged 7 5 wa tt CW o r 65 wa tt phon e
unit- instant band switch ing on 6 t hrough 16 0 m eters
-for built-In VFO o r c ry sta l cont ro l. Tem pera tu re
compensat ed VFO is ext remely sta ble- high "Q"
pi-n etwork o utp u t ci rc uit m atches a nten na load s
from 50 to 500 o hms. Flexible timed seq uence key­
ing p rovides perfect "make" o r " break", ye t main­
t ains "break-I n" adva ntages of a keyed VFO. As a n
excite r, without m od if ication, it wi ll d rive a ny of t he
popular kilowa tt level tub es and will provide a high
quality speec h driver system for high powere d m od·
uletors, TVI suppressed -with tubes, less crysta ls.
Cat. No. 240-162·1. Ranger II " Kit Net $249.50
Cat. No. 240·162·2• •• • • •··Ranger II" Wi red ••• ••• Net $359.50

~ith a uxiliary SSB exciter
VALIANT II - H ere ' s t he u nit tha t gives you outstand­
i ng flexibi lity and performance in a compact. desk­
to p rig ! Low level a udio clipping prevents over-mod u­
la t ion and increases m odulation level a nd in telligi­
b ility for increased comm unica tions power. Differ­
e n tia lly t emperature compensated VFO is highly
stable- operates in the 1.7 5 t0 2 m e. and 7.0 to 7.4 5
m e. ranges. Other features: Instant ba ndswi tch ing
16 0 through 10 m eters •• • complete TVI suppression
••• t imed seq uence (grid b lock) keying ••• high gain
push-to-talk audio system • •• built-In low pass audio
f i lt er ••• self contained power supply • • • con t rol
mode switch ing • •• high efficiency pi-network tank
ci rcui t . With tubes. less c ry stals.
Cat. No. 240-105-1. Valiant II" Kit••••••• • •Net $315.00
Cat. No. 240·105·2 'Valiant II" Wired•••••• •Net $495.00

~
DIRECTIONAL COUPLER
ANO INDICATOR
Provides cont inuous reading of
SWR a nd rel ative power in
t ransm ission li ne. M ay be per­
m anently i nstall ed in 52 ohm
ccextetnne. Easily handles max­
imum l egal power. Wired and
t ested.
Cat. No. 250· ]7 ••Coupler • • $11.75 Net
Cat. No. 250-38••Ind icator..$2S.00 Net

LOW
PASS fiLTER
Wire d. p retu ne d.
Handles more t han
10 00 Wa tts RF­
75 d b or m ore a t­
tenu ati on o f h a r­
m onic and spurious
fr eq uenci es above
5 4 me.
Cat. No. 250·20 52 Ohms
Impedance.. $14 .95 Net
Cat . No. 250·35 72 Ohms
Impedance• • $14.95 Net

BOOST YOUR ANTENNA EFFICIENCY!
MATCHBOXES

Bandswitching
-no plug·in coils!
Complete Integrated
an tenna ma tchi ng
and switchi ng sys­
tem s for C W and AM
t ransmitters up to
275 Watt s or one
Kilowatt. No annoy­
ing "plug-In" cons:
eliminates "t oad-ta p­
ping". Band switch·
Ing SOthru 10 meters.

Cat. No. Amateur Net
250·23·3 •••275 Walts. with directional coupler and indicator .•.$94.9S
250·23·1 ••. 27S Walls, Jess directional coupler and indIcator ••• 64.95
2SO-30·3... 11l.IJowatt, wIth directional coupler and indica tor .154.SO

I
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I: . r. JlIlI ~SU N [UMP ,\ NY
1125 Tenth Ave. S.W. • Waseca, Mi nnesota 56093

'=~ ..

WRITE TODAY
for your free copy of ~
Catalog 965 with com.
plete specifica tions and
prices on all Joh nson
Amateur equipment.

For f u rthe r information. check n umber 17. on



The Amateur Radio

TWO CATEGORIES TO CHOOSE FRO"',

W
E'RE now going into the sixth month of
the C LUB FOR UM. As has been said so
far. so good. Reader response has cer­

tai nly proved the need and popularity of a
column for Amateur Radio Clubs. As a new ad­
di tion to amateur radio we have to feel our way
around to see just exactly what our amateur
radio clubs need and want. Is there anything in
pa rt icu la r that you the reader feel that we can
do to improve conditions in our amateur radio
clubs'! Please drop me a line. and if it's with in
the rea lm of the C LUB FORUM, I sha ll be glad
to ass ist in any way I can,

w ith the warmer outdoor months ahead, it's
time for most of us to consider activit ies for the
summer months. Summer usually presents a lull
in ama teur radio act ivities as many go away for
vaca tions. to camp, etc. For the many that stick
a round ho me. it's a good time for the th ings th a t
can only take p lace in the warmer periods.

Right now is the proper time to set the dates
fo r pic nics. beach parties, good old fashioned
clam bakes et al . It's a lso a grea t time for the
bunny hun ts. H idden transmitter hunts have
many side a ttributes, they promote mobile oper­
at ion, and stir up many to ex periment with loops
and small porta ble receivers to chase that very
elusive " rabbit." Th is type of ac tivi ty ca n be
beneficia l to the fe llow th at has to chase dow n
the source of interfe rence to his receiver.

Speak ing o f interference it's amazing the un­
expected th ings that turn up as causes of inter­
ference to our receivers as well as the ne ighbors
TV set (and usuall y blamed on us) . We' ve hea rd
of such things as Bell transfo rmers and fish tank
heaters. I'm sure that the reade r has ru n across
many unusual things that could be the cause
of interference. If you would drop me a post
ca rd or QSL letting me know what you have
found, I will be glad to include these causes in
the CLUB FOR UM so that our club interference
commi ttees will profit by you r expe rience.
Nothing can take the place of expe rience. a nd
by our amateur rad io clubs sharing each others
experience we ca n be of vas t ass ista nce to each
other.

As mentioned in the April column here a re a
few more items to consider for Field D ay use.
At this point you should have had prelim ina ry
F ield Day Comm ittee meet ings with at least a
small grou p of the clubs lead ing F ield Day
participants.

A complete layout should have been prepa red
with all lent. antenna , and ge ne rator locati ons
map ped out. \Vith careful planning. the least
possible in terference. noi se. and interact ion will
resu lt .

BY AL SMITH,* WA2TAQ

·~04 Beach 4Jrd Sr. • Fa r Rocka way, N. Y. 11691.

Club Forum

-
•
•

Why settle
fo r less
than the best?

fo r
CRANK -UP
TOWERS

standard

Heavy O",ly S.lf Supporting
and Guyed in He ights of
37 - 54 f••t (55)
71 - 88 f••t (g uyed I

ROHN
sets the

Standard Dul y Gu yed In
Heigh" of 37-54 .88 .105
and 122 f••t

,. o. a.. 2000

SEND FOR ROHN TOWER HANDBOOK
-$1.25 Value
-ONLY $100 postpaid ( sp«iol to readers

of til,. mOllo;:in f') . Nearest
sou rce or au p ply lIt'n t on requ.,."t. n"'prt>.
senteuvee world-wide to ee rve you. \ \ r ite
today to:

ROHN has these 6 IMPORTANT POINTS:
Eo, . of Operation- rollcr guides bet ween sections assure
easy. sefe, fri ction-free raising and lo.....eri ng. Strength­
welded tubular s teel sectio ns ove rla p 3 feet at max i­
mum he ight for extra s turdiness a nd st rengt h. Unique
HOHN raising procedure reli,. , au,ection, together- uni.
formly with an e-qual sect ion overlap a t. a ll heights!
V.rsatility- d esigned to sup por t the la rgest anten nae
with complete safety and assurance at any height de'iMI
Simple In" ollo' ion- install it yourself-ruse either flat
base or special t ilt ing base (illust rated above) depend.
ing on you r needs. Rated and re.fed - ent ire line en gi­
neered AO you can get exactly the "gh' size and properly
rat ed tower (or your antenna. The HOHN line of towers
is campl e'e. Zinc Galvanil ed - hot dipped galvanisin g a
s tandard - not a n e -.: t ra- with all HOH N towers! Prices
!lta rt at 1t"M than $1 00.

ROHN Manufacturing Co.

" World'lI Lorpttt E XCLUSI VE ManufartUN'r
of T ou....r. ; df'.iRn,.,.,. ..nl(itlfv r•• and ins 'alll'T~

0{ complete rommuniootiOl1 tou~r 1I)'sluns. ··

For f u rther In fo rmation. chec k number 1 ~ . on IUl." t.' 110
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Kilowatt!!"

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

WATERS UNIVERSAL HYBRID
COUPLER & PHONE PATCH
MODEL 3002 (l ess battery)
$69.95

MODEL 3001
(wit hout Compreamp)
$49.50

Model 372
(less battery)
$2 1.95

Your distributor has Charlie
Burgoyne's " $21.95 kilo­
watt" now. WATER5 doesn't
guara ntee it to take the place
of your linear (after all Clipre­
amp weighs only6 1h ounces
and fits in the palm of your
hand) but it does guarantee
your complete satisfaction.
Buy it ... try it ! If your slg­
nals don't punch through
QRM better t he deal is off
- your money refunded!
Incidentally, Clipreamp is
self ·powered and installs in
the mike line in a matter of
minutes.

•

MODEL 372

MODELS 3001 & 3002

June, 1965 • CO • 19

. . WATERS
~ A . A v; MANUFACTURING INC.

WAYlAND, MASSACHUSETTS

~ CLIPREAMp™

Perfection in a PHONE PATCH
Here's the only phone patch with its own speech processor! The built-in Com preamp
(similar to Clipreamp) in Model 3002 maintains correct out-going patch levels,
eliminating all manual switching and providing effortless VOX operation. The Com­
preamp may be used independently in the microphone line. Provision is also made
to switch a tape recorder in for both recording and playback in the Hybrid Coupler
and Phone Patch.

WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS
For further in formation . check number 19. un p."e 110

fOG to l Odb extra on the ex­
citer add up to a KW gain
any way you want to figure
it. And using your Clipreamp
with the S Line and 3011
amplifier I 've had consistent
reports of 6 t o lOdb strong­
er signals QSO after QSO ­
short haul and DX.

On occasion I have alter­
nated the Clipreamp with
the 3011 and the reports
ca me back, 'No change ­
amplifier is working OK.'
Again an approximate 6 to
10db gain.

I am delighted with the unit,
of course, and actually feel
that I've got myself a $21 ,95
kilowatt."
Charlie Burgoyne ••• W1LHZ



NOW . .. 48 HOUR SHIPMENT

DRAKE 2·B Receiver Crystals .. . $4.00
(All Channels-Order by Freq.)

OVEN·TYPE CRYSTALS
for Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices

SUB-MINIATURE PRICES slightly higher
CITIZEN BAND Cia.. " D" Crydala ~••_. ' 2 .95
Over 50,000 CD c r ya t a la in a t o ck fo r aU aeta
and ('h a n ne ls. both HC6(. U and miniatu re typea.
To ins u r e proper cc r re ation a nd correct rrec.
operat ion. o r de r by m anufacturer model num­
ber and ch a n ne l.

Don't neglect a shelter of sor ts for the gene r­
ator set up. A heavy rain will not only drown
out your supply of a.c., bu t will dampen your
spirits as well . A frame of scrap lumber. covered
with an old piece of canvas will usuall y do the
job. Remem ber that exhaust mufflers get quite
hot on these units, and plenty of space should be
given to them and any combustible ma terials.

Keep your gasoli ne and oil supplies away
from the generators. and always shut down the
engines when refuel ing. for safety. If you ru n
two o r more generators. have a drop light run­
ning off each in the vicinity of the opposite gen­
erator, so that you 'll have light in case one un it
conks out or while refue ling.

G enerators seem to be the grea test source of
racket at Field Day. that is o the r than some of
the louder eyeba ll QSOs. One way to help drown
out th is clat ter (the genera tor no ise that is) is
to put up a baffle of sorts that will cut down the
noise. A blanke t or canvas wall close to the
generato rs wi ll do an amazing job of slicing the
db's of noise.

Speaking of noise. co nsideration should be
given to an exira ten t o r two fo r: Field Day
Headq uarters, a cook tent. and one for ca t
napping. This will take the eyeball rag chewing
away fro m the F D opera ting sta tions. and allow
the boys to make those contac ts without the
confusion of ham talk in the background.

\Ve could pr int long lists o f th ings you should
have on hand at FD. and we'll ment ion a few of
the more important ones. Eve ryone should have
a fl ash light. T he usual tools sho uld be available
along wi th solde ring irons. etc. Also. as men­
tioned in April. take along a first-aid kit. and
check the phone number and address of the
nearest docto r. Safety measures pay off. A
ga the ring point should he designated where
towers. masts. ante nnas. wi re. and the like can
he brought prior to FD morning. In fact if a
truck or tra iler is available it could be loaded
lip the night before with everything that will be
needed. Start early. get the towers and masts up,
generato rs set. and shelter in place. You're better
off having a few hours of leisure before starting
lime than to take a chance of not bei ng able to
kick off your opera tion at the appointed hour.

T hough we have been preaching publi c service
along with Fie ld Day we certainly don't want to
take anything away from the enormous amoun t
of fun in store fo r you on FD weekend. It's just
gre at to have an avocat ion like am ateur rad io
whe re you can enjoy something so well. and yet
know you can do so much fo r the public when
a need arises.

As a fi nal measure. gather the clan toge ther
just before air time and have a sort of "go get-em
men" pre-game ra lly. Rem ind all present that
FD is more than a contest but a test of their
abi lity and preparedness as well.

Good luck to al l. and don't forget to listen for
yours truly from K2UHD / 2 with the boys from
the Rockaway Amateur Radio Club.

73. AI. WA2TAQ

Division of

. . . with New
TRANSISTOR
OSCILLATOR

CIRCUITS

send for New FREE
CRYSTAL
CATALOG

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM-MADE
NON-OVEN CRYSTALS

T op perfcrmance a ssured with quality con .
trolled throughout manufacture. Gold or s il ver
plating a cts . s electrodes . C rystals are s p ri n g
mounted and sea led under vacuum or filled
with inert gas. Very high freque ncy s t a b il it y .
Ma x. cu rrent capacity is 10 m illiwaUs-5 (o r
overtone type. Conformity to military s peci fi. .
cations g ur. ntced.
roooxc to 1GOOKe ( F u n d . Freq . ) • . ._ .. ........•

P rice . on Re.quut
160lKC to 2000 KC ( F u n d. F r eq . ) .._ .$ 5 .0 0 ea.
2 001 KC to 2 5 0 0 KC ( F u n d. F req .) ._._ " .00 ea.
250lKC to SOOOKC (Fund . Freq .) _••_ 3 .50 ea .
5001 KC to 7000KC ( F u n d . Freq . ) _ 3 .90 ea.
700lKC t o IO.OooKe (Fund . Freq . ) 3 .25 ea.
IO,OOIKe to IS,GOOKe (Fund. Freq. ) 3 .75 ea.
15MC to 20MC (Fund. Freq. ) ••.•_ ..•••... 5 .00 n .•

OVERTONE CRYSTALS
15MC to 30 MC Third Overtone- .• .$ 3 .8 5 ea .
3 0 MC to 40MC Third Overtone .•._ 4 .10 e a .
4 (lMC to 6SMC Third o r Fifth Overtone 4 .5 0 ea .
6sMC to 100MC F ifth Overtone _.•._ 6 .00 ea.

ALL TEXAS CRYSTALS a re made to exacting
s pec ific a t ions . quality c hecke d . and unccndi­
t io na ll y g u a r a n t e ed !

Send lor our n ew
CITIZEN BAND CRYSTAL

INTERCHANGEABILITY
CHART WITH TEXAS CRYSTALS CODE

SYSTEM
ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DEPT. CQ-6
10 00 Crysta l Drive
FORT MYER S, FLORIDA
P hon e 8 13 WE 6-21 0 9

AND
411 7 W . J efferson Blvd .
LOS ANGELES, CALIF.
P ho ne 2 13·73 1·2258

For fur-th e r infurmat iun . check n umber 20, on p ag e 110
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Here's the SPECTACULAR

NEW ALL TRANSISTOR
5 B T- 3 SSB TRANSCEIVER

..".•

• •

It[UIVlIl

s........., $~ . 101 10 DB
5 • N N

~...,'.It' )«c fiI 6 DB

~_I .....,.. !>or" •• ,"-"
.. ce

$1._, I . .. 100 <~ ... an, 1$
,..... PO'fOOd _ . _ ....1

....b_1u."d,'_'
Alld.. Oulpul . 2 ... n.

PRICED

Tu..5..'unflt
r-.. I.."", l U W_
c...._ "'_'"_ .. 5. DB
S. s.o..I_:eo "0,," _ .

20111 u_.
U..__ "'SI 40 De
...... ,...,... : lO 100 ed,
,.",... c...._pt_ 5. 1'1

11« 12 1$ ....1'.
SS8 "

o.,.•.tl_. P 1 . I lIlo I wboo
I,ll""", on "' 'K.

AT ONLY$ 2 9 9 r-::5::0 "",---~~

SPECIF ICATIONS
,,~It.... n80 0IO\ 0 " C, 11801320 " C Ul lOloI ) I\O " C
$00........-..... 2_80,'1 ....1<1" ' ..... .... l ube. II ,••,, "U~.

1_•••",.oPI 1_.-. 9_.
$on .. .. H . II .. W • • "" O ....... " ' 101111

For f u r ther in fo r mation, eheek n umber 2:1. on pHIlC 110

HALLETT SIGNAL SAVER

Where it coun ts - a t the source w ith Hallett

STOP
IGNITION
NOISE
Signal Saver, Thousa nds of Industrial,

go ve rn men tal and C B installations attest to

the reliability olliallelt Signal Sever to

eliminale interference co m p le te ly. Fi nd o ut the

Iect s - Send for free booklet.

r-------------------~I Ha llett Manufatlurinl Company _ I
I S920 Bowtratt Street. re s An gel es, Ca lifornil 900 1& I
I Pleas. s.nd me your folder, "Stop Ic ni ti on Nois. with I
I Hall. tt Sic nal Sa ....r. .. I

I M)' nam. I
I I
I Addr. ss I
I I
I Cit)' State l ip Code IL J

F or f urther i nfo r m a t ion, check nu mber 4. 3, on page 110
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Our Most Popular Handbook

The most popular handbook ever to be
presented in the cn Technical Series was
the venerable old "Command Sets," Count·
less signals on the air today are there he­
cause of the information contained in
"Command Sets," which went on to become
the standard reference guide and definitive
work on the topic. It went through 5 sellout
printings, and when the last book of the
final printing was stripped from our stock

Gat. No. 122

S1111111.11S
CnltVI:IISIOI~
IIAllDOOllif

by

Tom Knelte/, K3FL... j WB2 AAI

room we decided that the next printing
would be an even bigger, newer, expanded,
revitalized version of "Command Sets,"

Dur new book is called "Surplus Conver·
sion Handbook," it's 192 pages BIG (that's
58 pages more than its predecessor). We
kicked out all of the space-taking ads which
cluttered up the old book and replaced
them with more conversions-conversions
of surplus gear other than just "command
sets" alone. So the new book contains all
of the best command set conversions of
the original edition, plus complete cnnver­
sion details on a whole slew of the most

• popular military surplus gear available te-
day, including such winners as: SCR·522,
ART·13, BC-6D3, BC-62D, BC-624, BC·659,
BC779, ARC·I , ARC·3, ARC·4, and many
more. Actually, it covers just about every
piece of surplus gear which is worth the
time and effort to convert for ham use.

"Surplus Conversion Handbook," Edited
by Tom Kneitel, K3FLL/WB2AAI, is a book
which every ham will find to be a valuable
and interesting addition to the shack. It's
available for immediate delivery.

NO WI

: PRICE: $3.00

SEND

ZipStateCity

COWAN PUBLISHING CORP., BOOK DIVISION
14 Vanderventer Avenue
Port Washington, L.I ., N .Y. 11050 •Gentlemen : Enclosed is $ for copy(ie s)
of th e brand new SURPLUS CONVERSION HANDBOO K. •

:::: rus h me one of th e firs ' copie s ,~~1I0ff th e press l :YOUR ORDER
•Address •

•
22 • CQ • Jun e , 1965
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using the
D 00

D~SI6N CONV~RT~RS
(AND INVERTERS) MANUFACTURED EXCLUSIVELY BY LINEAR SYSTEMS, INC.

*" * - ,
GE

*

CUSTOM DESIGN FOR A NY APPLICATION

the best supply
money can buy

AVAILA BLE THROUGH YOUR
DEALER OR W RITE FOR

FUR THER INFORMA TION

L/NEAR

SYSTEMS

is providing the
ultimate in performance
when powering these
fine transceivers in
mobile service.

605 UNIVERSITY AVENUE

LOS GATOS , CALIFOR NIA

INC.

For f u r ther info rmation, check number 21. on page 110
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THE WORLD'S SMALLEST
KILOWATT LINEAR

NEW HEATHKIT "KW KOMPACT"
1000 Watts-1 Foot Wide-$99.95

Operates Fixed Or Mobile

24 • co • June, 1965
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Heathkit "KW KOMPACT" . ..The World's Smallest
Amateur Band SSB Kilowatt linear Amplifier

• Provides 1000 watts P.E.P. input power . Tunes 80 throulh 10 meters . ALe output to exciter . Buill·in antenna
cnanaecver relay . Built·in SWR meter aids antenna adjustments on the road & monitors for maximum effic:ienc:y
• Preluned broad·band input circu it requ ires no Iun ina: • Encineered with a pair of fUlled tubes idea lly suited to
mobile operation (572·B's or T160l's) • Full provi s ion for control 01 " re mote ly" located AC or DC power supply

H eft" S A Kilo ....a u 5S B Lint"ar Aml' li l i('r That St"ts S ew Standiol rds Fur
Sizt" And Prk t" ! It ca n be installed under the dash o f nearly cove'ry mood
o f car with your exciter, providing a com plete under-t he-da sh mobile
sreucn . This full KW SSB linea r measures ju:>t J :H.;" H II 12=\ 1' ;" W
x 10" D. What's more, the J(W K ompocl goes for on ly S99.95!

He ath Enll:in~~r~d To S~t Th~ Pace For Both ~Iobil ~ An d Fiud Ama·
t tour S tations . . . A kilowa tt in a car means rea l sock for m ob ile and
emergency communications- where an tenna ef ficiencies arc normally 10""
In fact. we've included a panel-mounted S\VR mete r, enabling on-the­
spot antenna checks a nd adjustments . .. a real conven ience feature ! But
the KW K ompact is not just a mobile r ig . .. Pict ure it o n the top of your
o pera ting desk. N ice? T hen o rde r yours today. Priced tess power su pply
o ptions below.
K lr H A -14, 9 Ibs. . . . . . . . . . . . . . . . . . . . . . • • . . • . • • • . • . • • • • • • • . • • .$99.9$

HA-14 SpfC IFICAflONS--Iond co 'og. : 80. 4 0 ,
20 . 15. a nd 10 melers. Mo. imum po r inp llt : 558 .
1000 .....o tts P.E .P. Dri... ing pow.r '.qll i,.d : 100
Wa ll s P.E ,P . Dllty cyd.: 50 1. ISSB voice reedorc ­
t ionl. Th ird ord., d is'orti.n: -3D db o r better at
1000 Wall, P.E .P. OlltPII' imp. d on c. : Fiu,d at 50
to 7 5 otvns un bala nce d. SWIl nol to e .ceed 2 ,1 .
Inpll ' imp . d on c. : 52 ohms unbalanced; broad· band
p reluned in pul cneotr. M.t., funct ion.: 0 ·6 relative
p ower & 1, 1 fa 3 : I SWIl . Front panel con"ols :
Tun'"9 . band , ..... itch. telo t;ve po.....er sensitillity
control , meier swilch (FWD & SWRI , power sw itch
loff , on). Tllbe comp l.m.,,': Two 572- 8 lor tw o
Tl 6O-L) in poro llel. po...... r ,.qlli,.men's: 2000 VOC
01500 rna 558 peak, - 110 VOC 01 60 mo , and 12.6
VOC at 4 a mperes . Cobin.' Si,. : 12·3/10" W •
3 ·3/10" H • 10" D. N.t ......ig h' : 7 lbs .

Picture a " KW Kampac' " on yo ur ope rot ing
de sk. Handsome d.li"n. small sile o Ideal
for porlob l. o p. ra, io" , ' 001

A kilowatt in a cor? The " KW Kompac'"
leo 'l'es roo m 10 spore.

Inside, a neal layollt th a t makes ou.mb ly
eosy ... q lla lity components lor de pendabl.
operot ion.

A Cho ice Of Power Supplies For Fixed Or Mobile O peration

Heathkit HP·14 Mobile Power Supply Heathkit HP·24 AC Power Supply

The Heathk it Model H P-24 AC power supply is control led
from the H A-14 SSB Amplifier. permitting it to be con­
ven ienrly placed in any location . Provides all necessary opera­
ting vollai~s for the H A-14. Features comple te circuit breaker
protection . All solid state . 120 o r 240 VAC. 50-60 cps opera­
tion . 9" W II 6¥. " H II 4~ " D .
K it HP-U, 1 1 lbs ..........• . •• .•........ . . • •. .••• $49.95

25•CQ•

The H P-14 Mobil~ powe r supply uses all solid-state ci rcuitry .
Switch ing frequency is IS OO cps. A toro idal core transformer
for efficiency and regulation. Recommended for o peration
only with 12 V alternator equipped cars. Circuit breaker pro­
tected . The H P-14 pro ... ides a ll necessary o perat ing vo ltages
for mobile o perat ion o f the H A-14. In put ...onaee 12 to 14 .5
V DC. negari ...~ ground , 25 a mps avera ge. 50 amps peak.
8~" W ll; 2~" H x 7.)i " D.

:~:~~~'~~~~~'~~~~~S:~ M_ ~~ - 1

I fRE E 1 9 65 HEATHKIT CATALOG HfATH COMPANY , D.pt . 12-6, 8enton Ha rbor. Michigan 4 902 3 II See the wide orroy of Heath . In Conado : Doy"rom. ue ., Cooksville . entorio 1
I kit Amat.ur Rod io Equ ipment 0 Enclosed is $ • p lus sh ippong . 1
I

o ...a ilobl. ot t~mendous do · Please send mod. 1 h',..,;::::;:;:::-::::::;-:::- _o Please send free 1905 Heothk it Cota log . I
I

it· yo u" e lf SO'l' ingsl heryth ing I
yOll need in " mo bil." or Name~ ...""".,.,.,._"".,.,,._------------ - -

I IPlease Pr inl) I
" fi lled" stat ion gear with full Add re ."'- _

I d crip' ions and specifica tio ns I
I S.nd for Free copy I City Stat. l ip I

Prices & sp ecif ica l ions subject to cha"ge ..... ithout not ice . AM · 15SL J

F or f urther informa tion, check n umber 25, o n pair" 110
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The G4ZU

Beam for 20

BY JOHN J. SCHULTZ.- W 2E EY/ DJ0BV

This article presents a construcfianal variation of the well known G4ZU
"Birdcage" which was also developed by G4ZU and originally described in
the RSGB Bulletin. Th is variation is becoming popular in Europe but is still
relatively unknown here. If should appeal to many who want a beam but con­
sider even a 2 element Yogi too large. Full size performance is obtained
without the use of any loading devices and without any complicated tuning
procedures. The model is construcfed for 20 meters but the dimensions may

be scaled for other bands.

W
il EN the time comes to think about
erecting a beam antenna, every amateur,
either menta lly or actua lly on paper.

computes a "figure of merit" for various beam
configurations as applied to his particular situ­
ation. Us ua lly on the plus side in calcu la ting
Ihis "figure of merit" are the main factors of
forward gai n and front-to-beck ratio and these
are balanced against the mi nus factors of cost,
constructional difficulties. tuning difficulties. size
and appearance. M an y amateurs would like to
enjoy the advantages of a beam but after eval­
uating the various types-G4ZU Birdcage. Quad.
2 and 3 element Vagi. etc.. and the various types
of construction and element shortening varia­
tions, conclude that a beam isn't worth the work
involved or the stir that it would cause in the
neighborhood. Where even a 2 element Vagi
rates a minus. the X beam may be just the
answer.

Electrical

Figure I shows the basic configuration of the
X beam. It consists simply of two elemen ts-a
driven element and a directo r. T he total lineal
length of both elements is slightly longer than
the equiva lent elements in a 2 element Vagi.
T here are severa l ways to loo k at the configura­
tion. It may be regarded as half of a G~ZU

" Birdcage" design with the length of the ele­
ments slightly increased in order to achieve
proper resonance since the elements are partially
folded back on themselves in the same plane.

Also. the extra length of the elements can be
thought of as performing a transformer action
in order to mainta in the high curren t poi nts of
the ante nna at the maxim um eleme nt spacing
('4 X tip to tip ) wh ile raising the feed point
Impedance. T he fact th at this works o ut to an
a lmost purely res istive feed point impedance of
50 ohms makes feedi ng the beam wit h coax
possible without any specia l impedance matc hing
networks.

Construction

The real beauty of the configuration becomes
apparent when one considers the mechanical
problems involved in putting the beam together.
First of all, the turning radius is only 12 feet­
not quite as good as the full -size G~ZU "Bird.
cage" but much better than that of a normal

»cr o Engineering Department , Radio Free Europe. The X beom for 20 mete,. installed on the roof CIt
Engficher G arten I. Munich 22, G ermany. OJOBV. The rotctcr is in the o tt ic.
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f ig . 1-X beam element di menlionl, Direct COO K feed
(5 2 o hm) ma y be used or a Balun 0 1 explained in the
text. The 250 mmf variable il a dese-speced receive r

type.

Vagi. No boom is required and no long mast is
required as by the full-size G4ZU beam or a
Quad. The weight on the mast is balanced which
also contributes to the overall mechanical sta­
bility.

1 here are many methods to attach the four
element arms to the mast. Figure 2 shows how
I did it. The two angle irons are each 36 inches
long and of !AI " stock. T he iron reinforcing plate
is 6" square and 3 / 16" thick. The pipe stub is
1YM " diameter and was ch osen to fit snugly over
the 10/11 " d iameter main mast. Secure attachment
is made to the main mas t by means of two stove
bolts, The two pieces of angle iron are notched
as necessary to allow them to fit over each o the r
and allow the pipe stub to fit. All pieces and the
reinforc ing plate are welded together as shown.
Man y other methods of attaching the element
arms to the mast are, of course. possible.

The fo ur eleme nt arms are insulated fro m the

1 2~ p.. Shlb' - + -J
,~

8oIt""l ... ~I

f ig . 2-Diog ra m of th. ba' ic element moun ting cron .
Mote rial Ipecificationl a re given in the text . The en tire
a u em bly Ihould be pa inted . afte r welding, to prevent

corrol ion .

Fig. 3-Dimenl ionl of the Ihortened Ba lun for use with
the X beam. A normal lize Balun should be used if
most length allows. Coax may be RG-58/U or RG·8/ U
and the capaci tor is a 100 mmf 600 vol t mica , The
two COO K lengthl are sepc-c ted by 1" wooden Ipocen.
At point A only the Ihieldl ore so ldered togethe r; the
inne r conductor of the Ba lun il not connected at e ither

e nd ,

mounting cross by means of plastic industria l
hose passed over thei r ends, Attachment to the
cross is by mea ns of rad iator hose clamps as
shown in the photograph, The r.f. qual ity of the
insula tion at these po ints is not cri tica l since
they a re all low-voltage r.I. points.

The driven element is fed with 52 ohm coa x
through a shortened Balun transformer. the
dimensions of which are given in fi g. 3, The
shortened form of a Balun was used only be­
cau se a normal length Balun would have been
longer than the mast sec tion ex tending from my
house roof. It is not absolutely necessary to use
a Balun with the beam anymore th an it is neces­
sary with a dipole, Since the antenna is basically
a balanced one. the use of the Balun may pre­
vent some minor pattern distortion when the
beam is fed with coaxial cable as well as reducing
any line radiat ion which could increase the TV I
problem. In any case. if 3 Balun is used it must

Detail p hotograph showing ho w the wire side e le ments
a re connected to the end of the tel escoping a luminum

a rms. Sma ll size cob le Ihoes a re uled .
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Fig . 4 - S.w.r. curve of the 20 meter X beam fed with
52 ohm ceca.

The elemeet moun ting eron . La rge size ind ustr ial hose
is used to insul a te the eleme nts.

Perfo rmance

I canno t say, as some antenna art icles usuall y
do when describing performance. that even with
the beam only severa l feel off the ground and
10 watts input that I immediately received 599
re po rts from VQ9 or some other DX. I did n't
e ven try the beam when it was only se ve ra l feet
off the ground. I will say that when the beam
was properly installed and tu ned. that it per­
formed much bette r for O X than my previous
grou nd plane and it fully repa id the time it too k
to build it.

It will eq ual or ou tperfo rm. under the same
conditio ns of ins talla tion . a full -size. close-spaced
2 clemen t Yagi a nd. on the band for which it is
cut (20 meters). most o f th e tra p-type. multi­
ha nd beams on the market. The forwa rd OX

ICof/ lillucd 011 puge 102 ]

fron t-to-back ratio is m ost impo rtan t. A loss
of Y.:! db forward gain ma y well be worth a n
improvement of severa l db in the front-to-hack
rat io if one is try ing to work weak OX with
strong Q RM coming in from the opposi te direc­
tion . For most circumstances. howe ve r, where
the beam is rotated and varying Q RM patterns
in different directions are encountered. tun ing
for maximum forward gain is the simplest ex­
pedient. I have not tried to plot the actual beam
pattern but judging from the relatively broad
fo rward lobe a nd th e relativel y narrow but deep
reject ion slot to the rear observed. I would guess
that the pattern must be very similar to the
cardiod obtai ned when two half-waves a rc
spaced v.. ). and fed 90 degrees out of phase.
The forward gain a nd front -to-back figures users
of the beam usuall y quote also seems to confirm
this type of pattern.

150I ,
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Tuning

Tu ning of the antenna is ex tre mely simple and
almost takes longer to describe than it takes to
perform. The s.w. r. of the driven element should
first be checked. A curve very sim ila r to that
shown in fig. 4 should be obtained if the beam
is reasonably h igh. about 30 feet. and in the
clear. The beam is quite broad as shown in fig . 4
and no adjustment of the driven element should
be necessary. Of course. if an y other type of
feed besides 52 or 72 ohm coaxial or balanced
cable is used. some sort of matching network is
necessary. Tuning the director is most easily
accomplished by having a friend listen to your
signal and with the beam aimed in his d irection.
peak up the d irector tuning capacitor for maxi­
mum forward gain.

A further. but not absolutely necessary. step
would be to then turn the antenna 180 degrees
and retu ne the director tuning capacitor for
m inimum signa l (best front -to-beck rat io) . The
settings of the capacitor for these two conditions
should be about the same. If there is some sm all
noticeable di fference in the sett ings. as would
be normal for most beam designs. one simply
has to decide if maximum forward gain or best

be held away from the mast a few inches for
its entire le ngth if it is to be effective.

A 250 mmf receiver type variable is mounted
in a plastic box which is secured to the mast by
another hose clamp. T he capacitor is connected
in se ries with the two halves of the director ele­
ment in order to provide for luning.

The element arms used for my beam are
composed of 4 telescoping pieces of aluminum
tubing-c-L t-s , I 'VM and JA inches. T he first three
sections are each extended to just slightl y shorter
tha n 4 feel each and the last -)4 " section. which
is just long e nough to make a total length of 12
feet. is ben t for attachment of the side wires.
The side wires are normal stranded antenna wire
alt hough copperweld would probably be better
since th e stranded wire may ten d to fra y at the
po int whe re it is a ttached to the e lement arm
tips. T he cons truct ion of the beam with 4 tele­
scopi ng sec tio ns of tu bing for each arm is far
more elabora te than necessary a nd just two 6
foo t sectio ns of telescoping I" a nd % " a lu m inum
tubi ng. for example. wou ld be pe rfectly sa tis­
fac tory .

a

,
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THE W4HJZ TWO METER
CONVERTER

BY CARL A. EBHARDT.* W4HJZ

A low noise converter for 144 me is described which employs 0 type 7788
tube in the front end. The circuit is bosicolly thot published in eorlier litera­
ture. Changes have been made to improve the noise figure, image response,
and mechanical layout. Complete detailed construelion information is pre­
sented. When 0 converter is construeled as described, a completely stable
and birdie free unit will result. Noise Figure runs 2.8 to 3.4 db. This con­
verter was used for Moonbounce QSO on 144 me between KP4BPZ and

W4HJZ, June 14, 1964.

D
URI"'G 1962. Amperex announced a new

tube called the 7788. Although designed
for wideband scope amplifiers the tube

has interes ting possibilities for the v.h.I. amateur.
The pentode noi se resistance. R~~ . is specified as
100 o hms and typically runs about 80 ohms. The
triode connected R~~ specifi ed is 60 ohms and
typica lly ru ns 48 ohms. By compar ison the 4 17A
is l OS o hms. The 7788 is listed in All ied Rad io
cata log for less than t I dolla rs.

In August and September. 1962 a circu it and
test results for a 7788 converte r was pu blished. t
Dur ing 1963 the author co nstructed the un it.
Results were not as good as ex pected. T he best
noise figure that could be obta ined was an honest
5.5 db. Loo king back over the article it was
noticed th at no noi se fi gure information was
given. However. sensi tivi ty informa tion was
given. A lette r to the author brought the band­
widt h used for the tests, 5 kc. Compu tat ion of
the no ise figure was made and it turned out to
be 4.5 db. This was considered to be much too
high.

After 5 months the detail s of a new input
ci rcuit and revised biasing were worked out. The
results were a 2.8 to 3.4 db noise figure . T hese
measurements were made with a 5722 no ise

-22 Rowan SIrC'C' I . R aleigh , x .C .
IMiIlC'r. R . "Next T o No !"o i"C': ' VIIF Horizons, A Uii: u <;,t
and SC' (lI C'm~r. 1% 2.

Bo tt o m view of the 14 4 mC' converter. The input is on
t he left. The o scillator circuit is lo cated in the lo wer
right wi, h the milter and cathode follower o utput sta ge.

generator that has a parts layout exactly as in
a previously published article.e Currents of 1.8
to 2.0 rna were required for a 3 db no ise inc rease.
This gives 2.6 to 3.0 db noise figures before
correction. For this type genera tor corrections
of 0.2 to 0.6 db are reasonable. T his would give
a true noise figure of 2.8 to 3.6 db.

In addi tion to a good noise figure this con­
verter provides comple tely birdie and im age free
perform ance. Th is is qu ite an improvement over
many conve rters the aut ho r has built. Feed­
th rough ca pac ito rs and shielding are used ex­
tensively but the results a re well worth the
t ro uble. The author's unit had abso lutely 110

birdies o r pa rasitics from the first mo me nt it had
B plus applied ! The only cha nges requ ired were
to optimize the input c ircu it for n.f. A seco nd
unit bui lt by K4HJ E, from drawings. (and wit h­
out his ever having seen the au thor's unit) re­
sulted in another comple tely stable. bird ie and
image free converter! Third and fourth u nits
b uilt by other v.h.f. men also showed similar
excellent result s. So if that is what you want in
a converte r give this unit a try. It will be well
worth the effort.

Circuit Description

A 77S 8 tube is employed as a grounded

~ lI u ie . J . A .• " A V.II .F. No ise G enerato r: ' QST, Feb.
1964. p. 23.



"," 4
.....,,,

6AK5 6C4.~

" .... • .0 C...... Fillc..

II --- c,~ J,c,
,~ , 2~""'"

r~~ l '" F
..,..

"

eo t " +' ""n c" +' c_

n "" ".
"""

,....

n "n un". , .
0(:<1 &oM, ~, .

Fig_ l -The circuit for the 144 me converter is show n obove . All porh shown below the chonis line ore
placed on the top of the boord . All resistors Of. 'AI wo tt 10% .

( 1-2 mmf tubular ceromic.
(2, C.. C... C,. (,.. Cl, - 1·8 mmf piston trimme r.
( ,-75 mmf mica.
C•• Cr Approlt . 300 mmf mica .
C7, C11- ApproJil . 470 mmf mica .
CIO• (32- 0 .001 mf cero mic.
ell, Cu- Approx . lS mmf ce ro mic (a s needed to reson-

ate ).
(12-2 mmf ceromic.
Cu-O.OOS mf cero mic.
(15- 200 mmf mica .
Cl1- ApprOll. . 5 mmf ce ramic (a s ne e d e d 10 reso nate),
(20 to C31. ell to C16- Ce ro mic feed th rou gh, 1000 mmf.
Ll-4Y2 t . #20 tinned, v,." dio. double spoced . Ant. top
2 =% t , from cold end . G rid top 31,.i t. from cold e nd. Ad-

cathode, first r.I. Amplifier stage as shown in
fig. I. T he input circ uit is designed to efficiently
couple the 50 ohm input signal to the 200 ohm
tube input impedance. Bias is applied through a
47 K resistor so as to not load the input signal
and degrade noise figure. Hias voltage is adjusted
to a value giving optimum n.f. (Approximately
20 rna cathode current }. For strong signal re­
ception the bias voltage may be increased. This
'v-il l reduce cathode current and stage gain (while

Close-up view of the d . a mplifie r wiring . O n th e left
side of the shield is I I with C1 behind it. The input jock
is iust out of sight to the left. O n the right side of
the shield is l2 with C, iUlt in front of it. To the right
is the second shield p late bisecting the 6AM.4 , .f. a m-

plifier socket.
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just tops + % t , for best nf.
L:r-.4~ t. #20 tinned, lA " dio. double spaced . Tap 1 t.
from cold end.
L, - .4 17 t. #20 tinned, %" dia . single spa ced .
l 4- 3 17 t . #20 tin ned. 1,4" d ia . sing le spaced .
Ls• l lo-2 t. #22 hook up wire. pla stic insul a ted.
t.. l ,1.4 t. #26 e. closewa und o n 'A " di o. slug tuned

fo rm.
L, -lO t. # 26 e. clcsewo und o n 'A" dia. slug tu ned

form.
L, -6 t. #20 tinned. I~" l.d . sing le spaced .
Lx-e x- Series tu ned traps. See text.
RFCI - O hmite Z·l.4.4 d . chok e.
J , . J2-BNG coax connector.
Yl-39.333 mc overto ne crysta l.

increasing noise fig ure of course) . Gain reduc­
tion of abou t 50 db is possible with bias of about
-5 volts.

The output tuned circuit of the 7788 is tapped
at a low impedance point to couple into the
cathode of the 2nd r.r. amplifier, a grounded
grid 6A~f4 stage. T he first r.r. stage gain j..
large enough tha t the tap is not too cri tical as
far as n.f. is concerned and + ':4 turn doesn't
degrade it appreciably.

After two r.r. amplifier stages, the signal is
strong enough that mixer noise is easily over­
come. Double tuned lightly coupled circuits are
used between the 2nd r.r. and the mixer. This
gives a total of .; tuned circuits between the
antenna and the mixer. It provides excellent
selectivity and rejection of non amateur v.h.f.
signals. (See image and spurious response data
at the end of the text .}

In the event that additional image rejection is
considered to be necessary. series tuned traps
may be employed as shown in the schematic
(L . and C.) . These should be resonant at the
interfering frequencies. T he desired signal leve!
is high enough at this point so that the n.f. will
not be degraded.

The incoming signal and the local oscillator
are fed to the grid of the 6A K5 mixer. The re­
sultant i.f. frequency is coupled through double
tuned, critically coupled circuits into the 6C~
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Fig . 2-$che ma tic of the power supply a nd co nt rol sectio n of the 144 me ceevertee. The 778 8 current d rain co n
be chec ked by meosuring ccrcss the 100 ohm resistor. O ne volt equals ten mo, two volts twenty mo, e tc. Relay
K1 is a St ruthe rs-Dunn 21 4 XOA or equivale nt with a 5K (Sma ) [ oil. The lN1697 diodes o re ra ted at 600 p .Lv ,
a nd the 1N30 11 is ma de by Motorola and T.I. All resistors ore Y.z watt unleu othe rwise noted a nd a ll copacitors

o re in mi.

cathode follower. T hese tuned circuits are re­
sistance loaded to reduce their Q thereby pro­
viding stab ility and broad response. The cathode
fo llower converts the i.f. ou tput to a low im­
pedance so that coax may be used between the
converter and the commu nications receiver.

The local oscillator consists of a tr iode con­
nected 6A K5 using a third overtone parallel
resonan t crystal. The trimmer capacitor across
the crystal provides a pulling adjustment on
oscillator frequency . This is done so that the
converter can be adjusted to have exactly 26 me
output for 144.000 me input. T hen the v.h.f.
frequency can be read exactly from the dia l of
the co mmunications recei ver without fudge
facto rs. The osci llator signa l is tripled to 11 8 mc
in the 6A K5 multipl ier. It is then link coupled
to the mixer.

The 778M like other low noise tubes is sen­
sltive to strong r.I. signals from the associated
amateur transmitter. Therefore the power sup­
ply is designed with a relay which operates
when the transmitter is turned on. T his relay
applies a large negative voltage to the 7788 grid
and prevents grid current flow during trans­
milling conditions.

Con,truction Notes

The co nverter system consists of three un its.
These are the r.f. section. the power supply. and
the cont rol unit. T his means that the r.f. section
and the power supply may be remote ly located.
Only a small control unit is located at the oper­
ating position. The construction of the power

supply and co ntrol unit is not critical. Therefore
only a schematic is provided for those un its and
is shown in fig. 2.

Just one note about the power supply is in
order. however. Both positive outputs are regu­
lated. one with the OA2 and the othe r with a
J50 volt. 10 watt 20% zener diode. The zener•
was used because a v.r. tube can regulate with
a load current of up to 30 rna only. Since the
7788 tube may require a current as high as 40
rna. the zener which (can handle a load current
as high as 50 rna) was used.

However. all the 7788 tubes used have oper­
ated best at 20 rna. If this holds true for all 7788
tubes the n a v.r. tube (OA2) may be used (a t a

View of th e mill.e r po rtion of the 144 mc converter. O n
the right is the L)-L. combination with the osci llator
inp ut windi ng . Ca pacitor C. is on the right and C, is
on the left side of the coil. Th e 4 ·L1 combinotion moy

be seen to the left of the 6AKS mixer socket.

June, 1965 • CO • 31



+ +

Fig . 3-loyout of the compo­
nents is shown in th e bottom
view above. Th e boa rd is a
1 /16" thick double clod cop­
per mode G .E., Tay lor Fibre.
e tc. and IS sold by Allied
Radi o and others. The d imen·

sions ore 5 x 91f.l: x 2".
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conside rable economy) and the series resistor mized for best n.f. Coil L I is mount ed with its
may then also be a 2.6K 5 watt un it as used axis perpendicul ar to the chassis plate. One end
for the other OA2. is soldered to the plate on a line between the

The converte r is built on a fl at plate of double antenna jack and the 7788 socket. The bottom
clad printed circuit board mate rial. Fig. 3. gives view. fig. 4. is carefully drawn and should be
hole locat ions. A standard 5 X 9'12 X 2" chassis followed. T he coi l lead then goes out to the
is used fo r the mounting base . Shield partitions mai n body of the coil. lt turns and starts clock­
are made from thin copper flashing and soldered wise around on the first tu rn . This starling po int
to the chassis plate. They must be carefully cut of the first turn should be approxima tely 1/1 6
to fi t snugly arou nd the tube sockets. and clear inch above the chassis and at the 2 o'clock posi-
the lip of the chassis base . Don't forget the small tion as viewed in fig. 4. T his means that the
hole for the local oscillator coupling link. Parti- points on the co il closest to pin 2 of the 7788
tions are H~ inches high. Soc ket pins that are socket will be at !lg, I ~. 2Vs. 3lh . and 4"'8
close to the shie lds and go to ground. should be turns. Capacitor C3 taps on at 3lh turns. The
bent over toward the shield and soldered to it. antenna tap is at 234 turns wh ich is close to It.
Socket center posts should be grounded the same The small screen bypass capacitors C, and C:,.
way. should be soldered to the shield plate and tube

As the schematic in fig. I shows. the power pins with zero lead length to insure effect ive
distribut ion is done on the top of the chassis bypassing.
plate and the critical r.f. wiring is all done on The coupling links. L:" and Llll are constructed
the bottom. This provides excellent sh ield ing from a loop of hook up wire. The section between
and stabi li ty, eliminates stray coupl ing. and the coi ls should be twisted and laid flat to the
makes wiring much easier . , plate. Note that there is only one gro und a nd it

The positioning of the inpu t circuit shou ld be is at the L w end.
fo llowed closely as it has been carefully opti- [Comima'd Oil page 98}

o

o

Xlol

o 6C 4
Coth Fol.

C"
6AK5

o C'Se

6 AK5
Mil

----: ---- - - - - - - - - ----Sh,'"

Shoeld

6AM4
RF Amp

non

e

7788
RF Am p 0

J,

o

o

f ig _ 4-Bottom dra wing of the c sse mbled board show ing compo nen t place men t, socket o rie nta tio n a nd shie ld
posit io ns fo r the crit ical a reas.
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Loy snen, WBtlKDK. center. and Mrs. Shell
get a guided tour around the airc ra ft ca rrier
USS Constellation (CVA·6-t) in San Diego last
March to receive the than ks of man y of the
crcwmcrn bers Loy was inst rumental in helping
during January.

At that time. Conste llation was return ing un­
expectedly from a nine month cruise to the
Western Pacific and Loy spent many hours on
the air placing phone patches between the crew­
members and their families. Fred Larson.
WBtlBVQ. handled the rig on board the ship.

Through their effort many problems and
would-be problems were averted.

Howard A. Cookson. W6G\V/W2GW and
Louis Clement. WA3CK E. met for the first time
since 19 In at the recent Harrison Sideband Show
in New York City. T he last time they met was
55 years ago in San Francisco at Louis' home
whe n both were members of the pioneer radio
club " Ray Cou nties Wireless Associat ion."
WtlGW's call was then SHC. and WA 3CK E was
SAG .

•

Robert J. Scott. \V8DJD. of S1. Clairsville,
Ohio is the Grand Prize winner in the recent
nationwide "New Ideas" Contest. sponsored by
T he Hallicrafters' Company. it was announced
by T ravis Marshall. Genera l Sales Manager. He
will receive Ha ll ic rafters' amateur radio equip­
ment valued at over 1.000.

Mr. Scott. a radio technician for station
\V\VVA in Wheel ing, West Virginia. has been
licensed since 193 1. His entry was submitted
th rough the Cameradio Co.. electron ic distribu­
tors. in Pittsburgh. Pa. when ~I r. Scott visited
the city to take an FCC examination for a radio
telegraph second class license.

CQ's own \Vall Burdine. W8ZCV. is shown
with Colonel Charles W. Flint. Director of
MARS at the Defense Elect ronics Supply Center.
in Dayton. Ohio. w alt just celebrated his 3.653
day of continuous opera tion on v.h.f. The
Colonel is checking the globe to see all the spots
Walt has worked with the "Walt Burdine Spec ial"
a small low frequency rig (i t's in Walts' hand ).
\Vall is connected wi th the Center as an equip­
ment specialist.
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Front view of the $ 10 .00 phone patch . Th e switches are,
from I to r., RE C EIVER (53), LINE (51), an d TR.. NSt.4 ITTlR I
(5 2). O n the left i, RECU'l' U GA IN (R2) and rig ht T.... NS.

c; .... IN (Rl). 1

1

Th~ SI o .o o
BY ALBERT KLAPPENBERGER,* K3KWX

W
il EN I first got my general J wanted a
phone patch but did not have the money
to bu y a good one. I wanted a patch

that (I) was as inexpensive as possible. (2) d id
not pu t hum on my carrier or on the phone line.
and (3) did not cause feedbac k when the trans­
mitter gain was increased. I set abou t bui lding
one th at would mee t these requirements.

After some experimenta tion I arrived a t the
design described here . When completed it worked
very well and did not cost over ten or twel ve
do lla rs. I have hee n usi ng it for severa l yea ts
now, and every person I have patched with it
has complimented me on how clear and clean it
sounded. One fellow sa id he could hardly tell
the difference between the telephone mik e and
my crysta l mik e as I swi tched back and forth.

The o peration o f this pa tch is q uite simple.
T he circui t is shown in fig. I. When all three
switc hes are in the normal position (down), the
receiver output is directed to the speaker. the
station mi ke is placed o n the transmitter. and
the phone line is removed from the line filte r
and primary windi ng of T1 • T hus. everything
operates as usual. \Vhen you desire to patch. all
three switches are placed in the up position. In
this position. the station mike is dead. the line
is placed on the primary winding of T I. the
transmit ter input is connected to the high im­
pedance secondary of T I. and the receiver ou t­
put is placed on the 4 ohm winding of Tz.

-6616 Dogwood Road. Oa ltimore 7, Maryland 21207.

BaNom 'tiew of the $ 10 .00 phone patch with the shield
p la te re moved . The line fi lte r is mounted on 0 te n lug
terminal stri p in the center of the chanis. Twisted wires
or shie lded line can be used where sho wn in fi g . 1.
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The unit was buill in a 5 X 9 Y.:!: X 3 inch
aluminu m chassis so the telephone could be
placed o n top of it. This not only presents a
nice appearance. but also serves a purpose. for
the weigh t of the phon e prevents the patch from
"walking" when the switches a re lifted. Three
switches were used in preference to one mult i­
sect ion switch for severa l reasons : this arrange­
ment is mo re fl exible and easier to o pera te , and
one switch seemed to cause hum pick up. cross
talk be tween switch sections. and other unde­
sirab le effec ts.

Construction

The main transformer (T d wa s mounted on
met al spacers but it may be mounted in almost
any convenient manner. When mounting. make
sure to position the squa re terminal on the
transformer correc tly for sho rtest leads. A so lde r
lug was placed under one of the mounting screws
fo r a convenient ground .

T he MONITOR jack (Jd must be mounted
with insu lated shoulde r washers so as to isola te
it from ground . It may be mounted to the righ t
of the mike and transmitter connectors on the
rear apron. T his jack is used to plug in a db
meter, a telephone. n co

The connections made from the rece iver.
speaker, phone line, and ground. to the patch.
can be made to any type of terminal connector
or block mou nted on the rear apron. (I used an
8-termina l barrier stri p taken from the junk box .)



Rear view of the $10.00 phone patch shows connection
methods. The two mike connector jocks and insulated

monitor jock are above the barrier terminal strip.

Phnnn Patch
The phone patch described here is about as clean and smooth operoting os
ony, a nd more flexible thon most. But best of 011 it costs less thon $10 to build.

All wiring except the receiver switch (S:d was
done with twin conductor cable. The receive r
switch was done with 3 wire cable. Wires twisted
together will also suffice for these cables. The
transmitter and mike cables from S=:. may be
routed between T I and the chassis side to their
respective connectors. The wire from R I to S=:.
should be kept as short as possible so as to
minimize pick. up.

The bottom plate is sheet metal held in place
by twelve #H shee t metal screws. Four rubber
feet are mounted on this plate.

Operation

One requirement of thi s patch is tha t the
receiver be muted . If it is not. the re will be a
di rec t path between receiver output and trans­
miller input. If it is muted. no switching of the
patch is necessary when shifting between transmit
and receive.

Because three separate switches were used.
rather than one a-pole switch. much operation
flexibility was obtained. To turn on the patch.
it is only necessary to place all three switches

(5 1. S=:.. and S:I) in the ON or up positio n. With
the audio gain on your transmitter se t in the
normal posit ion for your crysta l mike. the pa tch
transmitter gain control ( RI) may be adjusted
so as to allow the party on the phone to properly
modulate your transmitter. When your patch is
tuned up in this manner. you may shift your
transmitter switch (5::.) to the NORMAL posit ion
rdown ) when identifying your station. This will
prevent the high output of the telephone mike
from over-modula ting your transmitter and al so
prevent the party on the phone from interrupting.
If you desire 10 let the person on the phone
listen to your conversa tion with someone. with ­
out a llowing him to modulate the tran smitter.
the REC EI VE R and LI NE switches (51 and 5:d may
be placed in the up or ON position. and the
TR,\N'SM tTIER switch (5::.) left in the NORMAL

position (down) . Also. if it is necessary to talk
to the party on the phone while receiving. the
line switch (51) may be turned off. This com­
pletely quiets the receiver so you can talk . Also.
this may be done in the same manner while
transmitting. •

. n
L-_ _ ~ ....

Fig. 1-Circuil of the $10.00 phone patch is elltremely simple. Tronsformer 11 is a World Radio Lob :tX0233
a nd 12 is 0 SK to .. o hm output t ra nsforme r. Connectors J 2 end 1) may be of the type shown or multiple circuit
con nectors if a p.l.t. mike is used . The two g ai n co ntrols have o n ccdic toper a nd eIIcept for the bypass ca pa citors

which are in mmf a ll other capacitors are in mf.

NOTE : The use of a phone patch is often frowned upo n by loca l telephone com panies because
of the possib ility of damaging sensit ive equi pment. Therefore it is urged tha t you lise discret ion
when selli ng gai n controls. and d isconnect the pat ch from the phone line when not in use.
In addition. when pa tching: for a foreign amateur. be absolutely certain that a "third party"
agreement exists betwee n the U.S. and his government.

J une , 19 65 • CQ • 3 5



Fig . I-Influe nces on the
atmo sph e re up to 3 50
miles c bcve the surfa ce

o f t he e a rth .

.,

those cont inuing during the Interna tional Quiet
Sun Year. ' a re not restr icted to the v.h.f. ba nds
but have been made down to 15 me ters and may
be extended to 3.5 megacycles.

Work by the hams in Germany first came to
my attention in a report en titled "German Polar
Light Observa tions 1957-62" which was pint of
the cont ribut ions to the IG Y pu blished by the
Academy of Sciences in Got tingen. Germany.a
T his report contained many pages of data col­
lected by some 50 German amateurs who made
and logged over three thousand observa t ions o f
v.h.f. polar light (auro ra) reflect ions. The da ta
was collec ted by Dcutcher Amateur Radio Club
( DA Re) by their organized "group for Amateur
Radio observa tion" having the illustrious title
Amateurfunkbeobachtungen (AFll) !

Over a period o f 5 years these observations
by dill igent German amateurs showed that
aurora effec ts on tran smission could be used on
at least 160 occasions! Because of cloud co ver
abou t o ne seventh of the ir 3000 observa tions
could only be made by radio. It was concluded
tha t the seasona l peaks of activi ty occurred a t
the equ inoxes in April and October during the
early and mid evening periods.

Having spent many hours with my 15 and 20
mete r beam headed no rth. (a certai n personal
in teres t in zone 23 may explain th is!) I can
attes t to the results that the German hams have
reported. The back-sca ttering of strong U.S.
kilowatt carriers on 14 megacycles is easily
observed. Sure enough. seasonal maxima of
aurora l reflect ion and scattering occurs a t the
eq uinoxes in October and April with the maxi­
mum in the evening between 1800 and 2100 EST

in Ohio. Many aurora contacts have been made
on 144 me. of course. with the Long John an­
tenna headed north.

Hom Accomplishments

Another conclusion whic h wa s reached from
these DA Re studies is perhaps more or a t least
as significant as the technica l results. It was
concluded tha t a group of active and enthusiastic
hams un der scientific leadersh ip could accom-

' He arsu m. D., IQ SY. cO. October 1963. p . 39.
"Cont ribution to IGY puhlished by Alc'ad,.",;, der
W iJ..Jt'ruchu/tt>r , Gotungen. Germany.
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Europe an O bserva tions

T he European observa tions reported. and

·fl991 Clyo Road. Dayton. Ohi o 45459.

Quiet Sun
Year

International
on the

W
HE1 HER you arc a ox«. rag-chewer.
ne t opera tor. v.h.f.er or just a Ham's
ham. the ionosphe re. sun spots. and the

au rora are going to creep into your life sooner
or later! The IG Y has been observed and now
the IQSY has been planned because. among
other thin gs. communica tors the wo rld over need
to know more abo ut those effect s that the sun
has o n the propagation of radio waves. or in
our parla nce "band condi tions:'

Noteworth y amateu r contributions to the
scientific observa tions of the auro ra borealis and
accompa ny ing rad io propagatio n condi tions by
German and Brit ish amateurs have been reported
in Eu rope as a result o f the IG Y. I have not seen
these activities described in ham publications
in the USA. therefore. the fo llowing "recap"
may he of interest.

Some Notes

BY D. R. HEARSUM,* W8LUZ
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t' rTqut'nc)' Call-~hm Loca tjon of Tran~mlllt'r watts Anlnma Uirt'ctlon ° 1't'rallnx
t me P t'rlod

2~.onO D \IJ IG Y Cottm, Sachsen, Germany 00.00-0 1.00. 06 .00-
07 .00. 12.00- 13.00.
1 ~ .nO-19.00 <iMJ

29.000 OLOAR fl fuccsen . Teutoburger W ald,
Germany \70 M trubeam N Cent,

29.nO~ 5 H~W R l .Imassol, Cyprus 2' Vert ica l O mni. 15.()().1 9.30 GM T
Iwk }, 07.30- 19.30
(;..n (Sat.• Sun. )

29.005 GIBLER· Lcrwick, Shel land '0 3 e ll'. NN W Com .
50.046 ZE IA ZC Sa lisbury, Southern Rhodesia 40 Groundplane Omni. Cont.

144 .1 00 G H3CTC Redruth, Cornwall '0 6-over-6 N W Coni.
14·1.1 50 OE7IH/ P Patscherkofet. Innsbru ck , A ustria , Ve rt ica l Omni. Cont.
144.500 G n3VHF Wrotham, Kent '0 5 e le. N Cont.
144.919 OIBVH F Yloja rvi, nr. T ampe re , Finland '0 6 : 4-o"er-4 Sw itched 04.00.1J .OO GMT
145.000 SM 4UK V 20km west of Orebro. Sweden 90 X -d lpc te Omni. 06 .00-24.00 GMT
145.150 LAIVII F \fount Yausra , 125km west of

Oslo. Norway " Omni.
145.900 OLOSG Straubing, Niederbayern , Germany 12 Omni.
145.987 OZ71GY Copenhagen, Denma rk 2: Ha lo 11 .00-23.00 GMT
t 45.995 G 03 LER· Lerwic k, Shettland 2' 2: 6-over-ti NNE. SSE Coni.
431 .500 G83GEC Ha mmersmich , Londo n 400 4 : g-ove e-s Cont.
432.0nR DlOSZ Mun ich. German y " 15 ell'. N
432.0t 8 OZ7IGY Den mark 11.00-23 .00 GMT

433.000 n t. rxv Pr edfgtsuh l, Dherbuyern, G erma ny In II etc. NW

- To be 01'e''' ' ''' ''1I1 sl"" ,/)' .

Fig . 2 -listi ng of known beacon sla lions.

plish the job usually assigned to expensive scien­
tific observat ion stations and their staff! In fact.
because of the wider geographica l distribu tion of
the amateu r observers. the results are often more
valuable. Of course, ama teu r estimates of dis­
tance and direction are generally less precise be­
cause they use relatively simple gear, but many
reports can be used to pinpoint most occurrences.

Both DA RC and the Radio Society of G reat
Britain (RSG B) plan to continue their work

. during the IQSY using amateur observers and
cha nneling their reports to a Scient ific Studies
Committee. The observations are even more
significa nt during the quiet sun period because
the incidence of auro ral activity should be much
less frequent. and othe r effects may be noticed.
which would otherwise be masked by the more
spectacular Solar elfects.

Auroral displays will be predicted in Europe
by announcing Earth magnetic disturbances in
Germany over nets establ ished by the D ARC I
AFH Center in Weisbaden. (See also NBS code
groups for Pacific and Atlantic circuits an­
nounced in CQ. April 1964. page 59) .

During IQSY. that is the period Jan. I. 1964
(originally July 196-1 ) through Decem ber 3 1.
1966. the DA. RC program will concentra te on
auro ra l back-scatte r by using a 170 wall c.w.
transmitter at 29 megacycles ( DLOAR) located
near Lindau. and observations by some 50 " IG Y
am ateurs" of aurora l contacts on 21. 28 and
14-1 megacycles. The program is coordinated
by Edgar Brockma nn. DJ ISU. International
work is reported by Prof. Diemingen with whom
Dr. Lange Hesse (DJ2BC) is a co-worker at the
Max Planck Institute for Aeronomy. II was this
group which coordinated and reported on the
excellent ama teu r work during IG Y.

RSGB Pro ject

In Britain. the RSGB will have a similar proj­
ect. Beacon stations GB3VHF on 144.5 mega­
cycles. G 3lER on 1-15.995 megacycles and
GB3CTC on 144.1 megacycles will help aurora
observers. Interestingly enough auroral rcflcc­
tions arc more frequent and greater on 28 mega­
cycles than on 144 megacycles. Therefore. ob­
servations arc planned for both bands-a real
shot in the arm for the present seldom-used
ground wave evening performance of our
treasured 10 meter band. T his sort of activity
might well provide some " protection insurance"
for our coveted kilocycles. Hopefully. the RSGR
will be permitted to operate a beacon in the
10 meter ba nd at GB3LER. the station located
at the Lerwick Observatory in the Shetland
Islands. which lies North of the observers in
the British Isles.

The RSGB also hopes to obtain "warnings"
of unusual solar activities from the world-wide
communication company Cable and Wireless
Ltd. Area coordinating stations and GB2RS­
the RSGB news bulletin station-will relay the
info rmation to those participat ing in the pro­
gram. The following is quoted from the RSGR
Bulletin. "One point to stress is that since
aurora l propagat ion will be a ra re event every
report will be of grea t valu e.va Large eruptions
on the surface of the Sun will occu r quite seldo m
and so will the short wave fade-outs and iono­
spheric d isturbances which follow them. Instead.
the Sun's Mcregions of radiation will provide
cycl ic "conditions" at 27 day intervals as the
Sun rotates. an effect which might well not he
observed during sun-spot max ima . There are

aStone . G .• "The IQSV:' RSGB Bulietin , December 1% 3.
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now 4 1 observers in Britain reporting to the
Scient ific Stud ies Committee.

Only these two soc ie ties, DARe and RSGB,
volunteered th is sort o f action at the recent
IARU Region-I (Europe & Africa ) meeting at
Malmo, Swede n. Significantly, neither society
has hinted at incentives for licensing. In these
days when there is a grea t deal of talk on Ama­
teur Radio Public Service and Experimental
prowess and the need to 'upgrade' our amateur
fraternity it comes as somewh at of a shock to
find no action in the USA to participate in the
IQSY. Apparently we not only need incentives.
we need the enthusiasm of our ove rseas breth ren.
Let's have the special privileges all right, but for
those who are conscient ious communicators and
the trailblazers in our midst; those who really

' T~flon--_

BY ROSS F. FOX.* W 8P ZX

I
HAD been looking for a weather resistant

bro nze or nylon stai nless steel marine
pulley to support the weight at the center

of a 75 and 40 meter inverted ..v .. antenna. It
had to carry 196 feet of # I~ wire. insula tors
and tie ropes. the downward pull of the 4 an­
tenna legs at 45 degrees, abou t 30 feet of RG­
S/U coax, a balun. 60 feet of 3/ 16 inch nylon
halyard. center insulators and fittings and gusts
of wind to 60 m.p.h. It had to go through many
cycles of rai sing and lowering for experi ments
with leg lengths, traps and baluns.

On a visit to a local ham supplier. it was
me nt ioned that some Teflon tubing was needed

-3t9 Clark Road , Arlington Ht ights, Cincinnati. Ohio.
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contribute to the Amateur Service . As you can
see, this is one of the many ways to do just that.

Inciden tly, the Europea n amateur observers
had eagerly awai ted the lau nching of OSCAR III
into o rbit. Perhaps the experiments and tests
with OSCAR will reveal some other aspects of
propagat ion during the Quiet Sun Years. As has
already been reported in C Q , the IA RU fully
endo rses the amateur satellite program. In fact
IAR U has ably summed up ham objectives as
follows; "whatever experimental programs that
ma y cha llenge their interest and ingenui ty with­
out interference to other (radio ) services."!
should be promoted. •

' Jacobs, G ., "Amateur Radio and the 1963 ITU Space
Co mmunication Conference," CQ. January 1964, p. 43.

Shown at the left is the originol
pulley (left ) ond onother about
ta be treated . The original pulley
was token down for inspection.
It is in perfect working order and
will get a light coating of weather
proofing and put back to work.

to try in a nother project. Paul w olf. \V8IVE.
was kind enough to contribute a few samples.
Upon arriving at the home QTH . a 30 cent zinc
coated cast iron pulley was about to be put up,
temporaril y. Previous experience with iron or
pressed steel units was not good. They would
carry a heavy load but after a time the roller
and pin would rust together and become im­
mobile. even with previous heavy oiling.

The Teflon tubing was laying next to the
pulley on the bench and an idea formed. \Vould
it carry the weight? Wasn't it tried in ba ll joint
auto suspensions? A piece of the tu bing looked
like it wou ld make a snug fit over the pin. The
"set" end of the pin was ground off and the pin
pulled out. The tubing was cut off to fit the
inside of the pulley and pushed on the pin with
a tight fit.

The pin and tubing were inserted in one of the
holes of a # I to #60 drill gauge to determine
what size dril1 was needed to run th rough the
center of the roller, being sure to allow a little
clearance. A light coat of silicone grease was
put on the parts and they were assembled.

After assembly the mistake of gri nding off
the pin was seen. T he short end of pin was hard
to punch back solidly and some of the zinc
coating was gone. A piece of vinyl tape was
stuck over the bare spot and Chrome Guard
was sprayed over the pulley. On the next pulley
that was converted a punch was used to drive
out the pin, making it a very easy matter to re­
assemble and no plat ing was taken ofT.

The pulley has been in use over a yea r and
through many, many duty cycles. Cost. 30 cents
plus. •
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BY D U RW ARD J. TUCKER,* W5VU

Part XI

The W. E. 215-A and W . E. 255-A polar relays covered in Part IX and X
have been the old RTTY standbys for years. Currently there is a growing
interest in mercury relays and solid state relays which are covered in

this installment.

I
T was sta ted a t the beginn ing in Part 9 that

a relay a pproachc- more the role of a true
rC'lay or repeated of data or informat ion fed

to it. The a ut hor is ce rtai n that a fte r Pa rt s 9
and 10 it must be pretty obvious that any per­
fo rmanee short of a faithful repea ting o f data.
e ithe r by a polar rel ay or any other device leaves
something to be desired for RTIY.

Me rcury Relays

A nother type of relay that is find ing favor in
RTIV circles is the mercury-wetted co ntac t
re lay. partic ularly the Western Elec tric types
275 a nd 276. It gets its name from the fact that
its contac ts are continuously coated with mer­
cury. The contacts a re sea led in a glass e ncl osure
that is hyd rogen filled a nd the contac ts a re
solenoid opera ted . T he Western Electric merc ury
re lays a re e ncased in a metal tu be she ll with an
octa l base a nd it is desirable that these relays be
mounted in a vertical position.

Me rcury relays were not manufactured with
RlTY in mind. The ir uses are many-fold ; like­
wise. their desig n varies conside rably. For in­
sta nce, the resistance of their coi l (or coils )
vary a ll of the way from a few ohms to severa l
thousand ohms. Naturally, the coil current re ­
quire men t a lso varies over wide limi ts. Genera lly,
it is necessa ry to opera te the relays at a cur re nt
considerably higher than their listed value . In
fact, some have fo und it necessary to increase
the operate current to severa l times the listed
value. T he RlTY beginner would proba bly find
it a ra the r confusing and baffli ng chore to selec t
a mercury relay in the face of so man y types
and models and varying ope rating specifications.
You also take them "as is" since they are sea led
and a re not adjustable.

A t a 60 w.p.m. keying rate. the re is a short
pe riod of time during which a ll of the re lay
switching contacts are electrica lly connected.
T h is time should be no more than one mil li­
second fo r the W.E. type 275 or 276.

.6906 K ingsbury D rive , Da llas 31, Texa s.

T he Florida RTTY Bullet in, (put out by
W4RWM ) has published data on the Mercury­
Wetted Contact re lays from time to time and
has ind ica ted (J anua ry, 1965 issue ) that if you
fi nd a mercury-we tted relay a nd don't know
what it is, send the nu m ber to the F lorida RTTY
Bullet in and they will furn ish the specifica tions.

Solid-Sta te Relays

Solid-state switching was covered exte nsive ly
in the discussion of f.s.k. Some of our readers
have no doubt wonde red. as they read the dis­
cussions on the mechanical polar relay, wh y one
sho uld not abandon, o r why the RlTY'ers
haven't already abandoned, the mechan ical polar
rela y a ltogether in favor of solid-s tate de vices.
Precedent o r established practices probably ac­
count fo r a great number of RTIY'ers stick ing to
the tried ami time tested mechanical polar relay.
T here a re more proven circu its around using
these polar relays and, of course. by no means
least is the relative ly low cost and genera l ava il­
ability of the mechanical polar relay. T hen too,
solid-sta te re lays as well as mechanical polar

Fig . 68- The Tre pac 538-A tran,i,to rized high speed
te legraph rel ay. The unit is a d irect re p la cement for

th e W.E. 255-A.
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UJO West H a milto n Avenue, En gtewood . New Jersey.

Model S38-A Relay

A number of solid-state relays are be ing pro­
duced co mmercia lly. One company producing
a line of solid-sta te relays is the T repac Corpor­
ation of A merica.t w In fact. one of their relays,
the Model 538-A transistorized high speed tele­
graph relay is a repl acement for the Western
Electric 255-A polar relay and its terminal pin
base arrangement is the same. T his makes it
possible to remove the 255-A relay and plug
the 538-A relay directly into the socket. T his
assumes that the 255·A relay socket was correctly
connected. in the first place. in accordance with

Fig . 71- The current an d input resista nce chora cteri stics
of the Tre pac 538-A rela y are shown above .

standard polar relay pin terminal designa tions
which are as fo llows :

Signal Line Positive- Pin No.3
Signal Line Negative- Pin No.6
Bias Supply Positive- Pin No.7
Bias Supply Nega tive-Pin No.2

Mark Contact- Pin No.4
Tongue Contac t- Pin No. I

Space Contact-Pin No.5
A general view of the 53R-A relay is shown

in fig. 68 and a top view of the relay case is
shown in fig. 69. A genera l schematic of the
relay is shown in fig. 70. It will be noted that
the 538~A is 110 / fully a solid-stale relay. It is
a modern design approach to the relay problem
which uses the best characteristics of both solid­
state and mercury-wetted devices. T he manu­
fac turer states that there is no opera tion which
ca n be performed in the switched output of the
type \V.E. 255-A polar relay whic h ca nnot be
performed better by the Trepac 538-A relay.

T he input circuit to the 538-A is purely re­
sistive. T here is no interact ion between units

Calcul ated
£ 0" '. 8 across Impedance

~3 a nd ;;6 (l·olt.w) (oJmu )

Inpu t Sil/. .
line rna

With With
W ith 300 Q W ith ) OO Q

No Ext. Ext. No E xt. Ext.
Sh unt Shunt Shunt Shunt

" 2.1 t 263 t
10' 3.2 t 320 t
I " 7.' t "0 t
20 3.2 t 160 t

" 4.• 2.3 1>4 92
30 • .0 3.0 200 100
40 ' .4 4.' 210 120
, n 11.0 ,., 220 II.
60 13.4 7.2 223 120
70 16.0 ,.. m 120
,n 111.0 9.' m 122
9n 21.0 11.1 233 123

I(JO 23.0 12.4 230 124
120 27 .8 14.6 m 122
140 2R.O 17.0 2nO 121

»In terna t 300 ohm shunt not used.
t Extern a l 300 ohm shunt not used.

re lay
LEVEL

Small
OrientO',on

P, ns

/
. a'Oi. ". ...L :V cont 'OI

Lorge
(lr jt " t o li o np,,,,

Fi g . 69-Top view of the Trepac 538-A te legraph
showing the loca tion of the 'I"S and TR IG GER

adjustments.

relays. also have definite drawbacks. It will be
reca lled that teletypewriter selector magnet coils
and polar relay coi ls require a d.c. voltage in
the order of 120 volts or mo re while the voltage
for transistors range more in the 3 to 50 volt
range. Only now are higher voltage type of
transistors being deve loped. Compa tibility with
other eq uipment is certa inly a co nsidera tion. The
use of transistors in amateur RTIY apparatus is
increasing but thei r use or approval is a long
way from being universal. Commercia l teletype
workers. particularly land-line. have probably
swung over more to solid-state devices than the
rad io ama teurs have. This may partially account
fo r the reason that o lder teletype apparatus is
being made ava ilable for amateur use from
time to time.
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Inp ut

+Fig . 70- Circuit of the Tre pa c
538·A telegrap h re lay. F u ~e

ma rked L ~ is for th e line,
Sf-space a nd Mf·MarK. Resistor
R. is the internal shun t a nd
RK is the bias resisto r dis.
cussed in the te xt. J umpe r A
is removed fo r a ll neutra l a nd
pola r signa ls from 8 to 18 mo.
Tongue (co nta ct 1) is in co n­
tact with the space (5) ter_
mina l with no sig na l or with
a negative signa l to terminal
3 . App lied signa l closes l a nd
4 . Reloy K) is a high speed
mercury wetted ccntc ct unit.
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Fig . 72-The effect of t ra nsit time (tro ve l of ar mature ,
co nta ct I ) between contocts 4 an d 5 (ma rk and space ).
(A) shows th e input sig nal; 1-polar, + 60 to - 60 rna
o r 2-neu tra l to + 60 mo . (8) Th is wa veform is th e e vtp vt
with the nomina l factory setting SaM/a /50S for polar
o utp ut (mark-co nti nuity, 4 -1 , space-co ntin ui nty , 5· 1 ~

Tra nsit time is noted as TT. (e) presents th e c ppc re n.
neutra l o utput showi ng th e spacing bios e ffe ct ive o t
no min ol factory seltings (ma rk.ca ntinuity, 4-1, no eo n­
ne ctio n to 5 ). (0) shows th e ma rk pulse le ngth e ned by
use of th e " AS co ntro l to provide equa l le ng t h sc cce
a nd ma rk pulse s from th e ne utra l outpu t. (E) shows he w
the space p ulse may be lengthe ned with th e liAS co n­
trol in inve rted type operatio n. 1T is eq ual to app roxi-

mately 1 milliseco nd .

whereby the mark and space signals may he
len gthened or shortened. The manufacturer
stated that tests made with the relay showed a
gain of 8 poi nts on the low end, plus a ga in of
5 poin ts o n the high end of the te letypewrite r
range was accomplished. This was an overall
gain of 13 points in the rece iving range of the
machine.

It was po inted ou t in the early part of the
text, under the "Range Finder" sec tion. tha t a
teletypewri ter machine receiver mechanism was
so designed tha t it requ ired only 20 % . or 4.4 ms
of the 22 ms pulse in which to opera te. It was
furthe r stated that the machine is equ ipped with
a ran ge finder which could be ad justed so th a t
the machi ne selecting mechanism is functio nin g
at the midpoint of the 22 ms interval. The range
finder is equ ipped with a scale gradua ted from
() to 120. A machine in good wo rking orde r.
will copy when the selector pointer is set any­
where in abou t the center one-third portion of
the scale. The T rcpac relay makes it possible to

connected in the sa me signal loop, and no in­
duct ive kick can be reflected into the signal line
to interfe re with ot her equipment or change
transmissio n line character istics. Any number of
538 -A relays can be placed in series or parallel
so long as the current req uirements are met. The
538 -A relay will operate satisfactorily from a
neutra l or polar signal input over a wide ran ge
of line curren ts (approximately 8 to 140 rna or
greater if required ). Full data on the 538-A is
given in the table of fig. 7 1 supplied by the
man ufacturer. It represents average measure­
ments made on a number of production un its
with the BIAS CONTRO L set to 0 bias outp ut with a
squa re wave inp ut.

The resistive inp ut impedance of the 538 -A
may be redu ced approxima te ly 50 percent as
shown on righ t side of table, if operation is with
signa l line cur rents of 25 rna o r more. Since
many telep rinter circuits operate on 60 rna loop
cur rent the 538-A is shipped with a 300 ohm
wire-wound res istor connected from terminal 3
to 6 within the base of the un it. This resistor may
he disconnected for lower current operation by
remo ving and insulat ing the lug attached to one
end of th is resisto r. T he inp ut circuit is provided
with a 0. 175 amp fu se in the posi tive lead to
input terminal 3 wit hin the relay base recess .
The input circuit will withstand severe ove rload­
ing (u p to 200 millia mperes) without damage
to the unit . Continuous operation at th is current
will open the fuse insta lled a t the fac tory.

The output circuit is a transistor-driven high
speed mercury-wetted contact capsule which
provides co mplete electrical isolation between
the input and output circuits together with high
voltage and high current han dling capabilities
far beyond th at obtainab le with transistors alone.
Th is relay has no co ntac ts to ma intain. clean.
ad just. a rc o r pit. T he steel case of the 538-A
relay is grounded to all four of the corner
or ien ta tio n plugs. which provides complete elec­
trical as well as magnet ic shie lding of the relay.
For proper switching action the signa l circuit
posit ive should be applied to relay socket ter­
min al 3 and the negative retu rn co nnected to
relay socket terminal 6. This is in accordance
with standard pola r relay pin terminal designa­
tio ns. It will be noted tha t no electrica l bias
supply is required for the normal opera tion of
th is relay. When th is re lay is plugged in the
socket in place of a W,E. 255 -A. the relay
socket bias co nnections are not disturbed bu t
have no effect on the operat ion of the 538-A .
Actuall y. th e 538-A relay has an internal wire ­
wound resistor of 150 ohms that is co nnected to
pin s 2 an d 7 mere ly to provide a normal load
o n the bias power supply and continuity to an)'
othe r external circuit connected to these ter­
mina ls at the relay socket. It will be noted fro m
fig. 70 that these two term inals are not con­
nected to anything else in the relay.

538-A Bia s Cont ro l

It may he seen frum the top view of the relay ,
shown in fig. 69, that there is a Uf\S CONTROL
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Fig . 73- Th e e ffect of vorying the t rig ger leve l co ntrol
of a 538·A relay is sho wn above . (A) Sho ws a neutra l
sq ua re wave sig na l that wo uld be fed into a transmis­
sion line . (8) Shows that sa me si g na l at the e nd of a
long line having suffered hea vy characterist ic distort ion
from the line ca pacitance and resistance . Waveform s
C. 0 and E represent the sq ua re wave outp uts from the
tran sistor d ipper that are fed to the mercury re lay.
Wa ve form (A) Shows the trigger level se t too high on
the curren t curve toward the S se tting. This lengthens
the space a nd shorte ns marl: . (0) shows tl l~GU lEVU

a t the factory se ttin g for eq ua l morl: an d sp ace. (E)
shows the tll","U lEV U se t too low (towa rd s M ) fo r

leng the ned ma rl: pulse s.

co ntac t no. 4 open to tongue no. I, then the
spac-e pulse will appear longer than the mark
pulse. This is due to the transit lime of about
one millisecond that it takes the tongue to move
from the m ark (4 ) contact to the space ( 5 ) con­
tact. To compensate for this transit time and
apparent spacing bias when using the 538·A
relay to key a neutral output, and restore the
equal murk 1space ratio. turn the bias control
slightly in the mark direction ( towards M ).

U the 538-A relay output is to neutral and
inverted (with the snark pulse from terminal 5
and tongue I) then the mark pulse will appear
longer than the space or open conditions of the
contacts. and to restore the 50% 1\1 150% S ratio.
the bias control should be turned slightly in the
mark direct ion. (The bias control is al so in­
verted) . The Model 538·A relay will compensate
for mnrlc or spare weighting in the received sig­
nal. To introduce weighting in the relay output.
to increase the pulse length appearing across
terminal 4. and tongue no. I. turn the bias con­
trol towards At. T his also reduces the pulse
length appearing between terminal 5 and tongue
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Distortion

Tests wit h 40% switching bias and end dis­
tortion were al so made. In every case. the use
of the Trepac Model 538-A transistorized high
speed telegraph relay. provided operat ion su­
perior to that obtainable from the type W.E.
255-A relay. and test results far exceeded the
minimum requirements of Bell System Practices.

Switching. as referred to here. means the
changing from mark-to-space, or space-to-m ark .
Bias means the elonga tion of one pulse ( m ark
or ~P(lce ) with the co nsequent sho rtening of the
other (the same amount that the other pul se
was elongated ) . Bias distortion was discussed in
connection with mechanical relays . "End distor­
tion" is similar to bias distortion. These two types
of distortion. as well as other types of RTfV
distortion. will be covered in detail just a bit
furt her along in the text.

Deta iled mecha nica l adjustments required to
elimina te o r reduce bias distortion was thor­
oughly covered. Here is a relay that req uires
no contact or mechanical adjustments. In fact.
the re is noth ing mechanica l to adjust. On the
o ther hand , it does have an electrical 8 1AS con­
trol that can be ad justed or cha nged a t the will
of the operator. T his control is shown as PI in
fig. 70.

It will be' recalled that. in the discussion of
the opera tion of the 255 -A polar relay. the 2-7
te rminal winding is used as a bias winding hold­
ing: the armature against contact terminal 5
(.~pace) and the signal voltage is applied to the
3-6 terminal windi ng which moves the armature
to the 4 (marl.:) contact. Up to th is point. we
have had considerab le discussion about the
movement of the polar relay arma ture (terminal
contact I ) to and from the snark and space ter­
m ina l contac ts 4 and 5. Nothing has been said
about the transi t time required for the armature
to move from the mark contact to the space
contact or back. Some time. however small. is
involved in each ins tance. The Trepac Corpora­
tion of America sta les that this transit time is
approximately I mill isecond for their 538-A
relay and is gra phically illustrated in the sq uare
waves of fig. 72 (b). (e ). (d ). and (e) .

The relay is factory set for a nominal 60 rna
neutral signal input. polar output. The bias con­
Irol is sc i for equal duration of both Ihe mark
and Ihe space pulses as in keying a polar signal
line. with terminal 4 mark. terminal I tongue,
and terminal 5 space,

widen the range. or extend the margin under
which the machine will continue to print prop­
erly by the aforementioned J3 points.

Po la r a nd Neutra l

T he amateur seldom uses a polar relay so that
all contacts (I. 4 and 5 ) are used at the same
time. Such a circuit is called a polar circuit and
is used in land-line teletype circuits. If the 538-A
relay output is to be neutral . that is. with the
mark output taken from contact no . 4 closed
10 tongue no. I. and the space output taken from

42 • CQ • June , 1965



<Do ..... lI)JO @lI )1 11 "O(D
C>Il. ~ .t!l CiII.

IB'
Fig. 74- (A) Bottom view of the octo I bose plug of the
Trepoc 53a-A/o relay. (8) These co mpo ne nts may be
odded edernolly ocron contacts S. 6 end 7 to com­
pensate for inductive leeds greater thon 75 ma a nd

130 't'olh. 80th capocilors ore .15.

1. To increase the pul se length appearing across
terminalS. and tongue 1, turn the bias control
towards S . This also reduces the pulse length
appearing between terminal 4 and tongue 1.

The mark and space settings of the bias con­
trol are relat ive. The bias control is entire ly
electronic. and establishes the ratio of the mark
and the space pulses appearing in the relay out­
put. When using the 538-A on a 60 rna signal
line. the 50% M/SO%S setting will be tow~rd

the 60 log point on the scale. T urning ~he ~Jas

control potentiometer toward S from th is pomt,
will lengthen the pu lse appearing across terminals
5 and 1. Turn ing the bias control toward ,\1 from
the nominal facto ry setting. will lengthen the
pulse appearing between termi nals.4 and !.When
us ing the 538-A on a 20 rna Signal line, the
potentiometer sett ing of the bias control will
be toward the 20 end of the scale. When using
the 538-A o n any intermediate current signal
range, the setting will be between the 20 and
60 rna points on the scate, and if operation at
higher signal line currents is desirable, the set­
ting may be nearly fully clockwise beyond the
60 end of the sca le.

The same procedure for sett ing the relay out­
put weighting by the bias control. potenti?meter
will apply regardless of the nommal setnng for
a particular signal line current.

Trigger Level Contro l

The relay has a TRIGGER LEVEL control which
is an effective wave shaper which controJs the
turn·otl and lum..oO point of the Schmitt Trigger
type of input circuit. This car:r also be rea.dil.y
observed in the circuit shown In fig. 70. This IS

part icularly important in line ser.vi~e ~her~ a
long line may have heavy characteristic distortion
due to line capacitance and resistance. However,
this control can also be important in RlTY
work because the keying wave at the output of
the Terminal Unit may not always be the nice
square wave that we would like,
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The trigger level control is set at the factory
for a nomina l "crossover poi nt" of approxima tely
30 rna. assuming the unit will be used on a 60
rna neu tra l signa l line or loop. Normal operation
will requi re no furt her adjustment of this con­
trol. If it should be desirable to set the crossover
point higher on the current curve of the ~ ig nal

line, adjust the TR IGGE R LEVEL control slightly
toward S. This reduces the sensitivity of the
transistor input, requ iring a higher input current
to actuate the relay contact output. If it is de­
sirable to set this crossover point lower on the
signal line current curve, adjust the TR IGGER

_EVEL counterclockwise toward M. T his increases
the sensitivity 01 the transistor input, requiring
a lower input current to actuate the relay con­
tact output.

If the 538·A is to be used at the end of a
long neutral transmission line where character­
istic distortion caused by large amounts of line
capacity and resistance will tend to weight the
received signal with a heavy marking bias, the
trigger level control should be set higher on the
current curve to cut off the "die-away tail" of
the capacity discharge on the line . Turning the
TR IGGER I EVEL control toward S enables slicing
the signal line current curve to reestablish an
equal mark / space ra tio in the ou tput of the
Model 538·A relay.

The normal adjustment of the BIAS control
which is set for equal mark /space ratio on a
square-wave input signal is not disturbed and is
not used for correction of this type of bias o n
the signa l line. .

If the trigger level is properly set to provide
equal m ark Ispace relay outpu t from a line wi~h

heavy charac teristic disto~ti 0!1' an increase. 10
signal line current level Will introduce markl~g

bias and a decrease in signal line current Will
introdu ce spacing bias, but the effec t will be
somewha t less noticeable than with the conven­
tional type of relay.

The TR IGGER LEVEL control can be used to set
the turn-on and turn-off points of the 538-A
relay to within a few milliamperes of each other.
If the input signal is a reasonably square wave,
the trigger level cont rol can be set in each of a
number of 538-A relays operating in the same
series or parallel loop. to turn. on an.d off .at
different signal levels without interfering wlt.h
each other or distorting the output pulses. This
provides a convenient an~ accurate m~ans of
obta ining multi-level signaling. A supervlso~ ~r

monitor signal current of 5. 10, or 20 milli­
amperes (or other current le~els) ca~ be. in
the signal line at all times. without tnggenng
the units set to respond only to higher current
levels. The effect of varying the trigger level
control of the 538-A relay is graphical ly or
pictoria lly shown in fig. 73.

The Trepac Model 538-A is extremely rugged,
and will hold its adjustment indefinitely. As the
units may be tumbled about. the mercury pool
in the contact capsule may flow down and short
the contacts. Prior to insertion of the Model

[CouliIJued 0 11 page 95]
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Calling All RTTYers
Here's The BIGGEST
To Come Along In

Bargain
Years!

BRAND NEW!
1-193C

POLAR RELAY TEST SET
AND PULSE GENERATOR

Including: Four brand new
255A polar relays,
complete tool kit, two
technical manuals and all
cables, plus spares.

$ 95

Crated for export, Shpg. wt. 100
Ibs. F.O.B. Harrisburg, Pa .

o Generates perfect 22 millisecond (60 wpm) element pulses for adjusting
radio teletypewriter transmitter keyers, receiving converters, repeaters, etc.
for zero bias.

o Tests static and dynamic performance and permits precise adjustments of
any 215 or 255·type polar relay having ten pin or eight pin two-row, or octal
or naval bases.

o No internal power required. Operates from any loop supply, rectifier or "B"
battery, capable of supplying 115 to 130 volts DC at 25 mao

o Contains complete tool kit, including set of 12 thickness gauges, 265C bur­
nishing tool set, two 340 type wrenches and a jeweler's file.

o Will mount in standard 19 inch rack panel , if desired.
o Supplied complete with tools, four 255·type pola r relays (two spares), two

technical manuals, three different power input cord sets, spare parts and fuses.
o Cost government over $250.00.

TEL EMETH ODS
1828 EAST 19th STREET

INTE RNAT I ON A L
BROOKLYN 29, N. Y.

For f urt her in rurmation , eheek number 37. un paKe 110
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The Story of Communica tion

BY ED MARRINER,* W 6BLZ

When sitting before your rig or operating, have you ever given thought to the
rich heritage of the art of communications. The following is part of that art and
a look a t something we tend to take for granted as " just happened a/ong."

I

S
IGNALLING to me has always been a symbol

of adventure and far away places. It never
made much d ifference to me if it was wig­

wag with nags or a telegraph key plu gged into a
transmitter. messages were sent and co nnec tions
made over deserts and mountains around the
world. There have been many incidents in by­
gone days which should still be a heritage to the
operator in terested in communications today. I
am sure these stories of adventure have inspired
many a young man to become a radio operator or
if he couldn't he might trave l vicariously by
amateur radio.

Loo king back over the history books. one finds
since the beginning of time. man has solved
communication problems for his particu lar
period . Talking without th e use of the tongue
has been called telegraphing, It is de rived from
two G reek words, wh ich signify, "to write" and
"at a distance".

Early ma n conversed by signs, and travelers
in o ur early west tell us it was not uncommon to
see two of different tribes sitt ing on the ground
opposite each other. conversing freely by means
of sign language. General Fremont on his way
to California mentions in his writings tha t when­
ever he travelled th rough Indian country, he
noticed columns of smoke scattered on mountain
tops. th rough which the Indians were signa lling
to var ious groups announcing h is arri val.

In historic times. during wa rs. ma ny ingenious
methods of communication were used: bells.

.S2S Colima Street, La Jolla. Caurornta,

torches. flags and symbols. Even the Bible men­
tions in the 6th chapter of Jeremiah : "0. ye
children of Benjamin. ga ther to flee out of th e
midst of Jerusalem and blow the trumpet in
Tekoa. and set up a sign of fire in Bet hac­
cerem."

T he Egyptians had signals to ind ica te the rank
of important officers. and so did the G reeks. By
using emblems o n banners and signs in a manner
understood by the various companies of sold iers ,
the standard bearers we re able to telegraph
orders to "advance" and "retreat" . These fell ows
migh t have been the first opera tors because they
had to learn their own codes of signals. wh ich
migh t have been complica ted.

Beaco n fi res and torches were used by the
Roman s and came in all colors of flame for
va rious meanings to the troops. Sched ules were
arranged and times kept by synchronized wa ter
clocks. just like we use NAA's time signa ls
today. In the days of the Greeks. two communi­
ca tions sta tions might be set up on two mountain
tops. Wh en a message was to be sent. the trans­
mitting sta tion opera tor would hold up a torch
so that the receiving opera tor could set his
isochronous water clock which had been cali­
brated for letters. As the sender held up his
torch the receiving opera tor read off the letter
on his end and copied them off every time he
saw the torch rise . Because the water column
moved slowly it was not diffic ult to keep in
synchroniza tion. If you think this was crude.
remember a t the Battle of Waterloo the Brit ish
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Army used a very similar method 2000 yea rs
later with hardly any improve ment.

Aeschylus. who lived about 500 H.C.. wrote an
account of the fall of Troy. describing a telegraph
opera tor stationed by a water clod to relay the
news. You can imagine he was gru mbling about
his lonesome duty post and had to observe oper­
ator rules just like the man on duty today. He
could not fall asleep on watch. he could not sing
nor whist le hut must pay attent ion to signals and
be alert at h is monotonous post watching for
far ofT intelligence signals. T hese communication
methods remained unchanged for centuries. In
1455 the Scotch Parlia men t passed a directive
that one ba le o r faggot bu rnt at a sending sta tion
should be a warning that the English were ad­
vancing on Edinburgh. Two hales blazing side
by side meant that they were coming in grea t
force .

England was invaded man y times by the
Northmen and signal towers were placed along
the coast and you can bet they had top priority .
The importance ca n be shown that the town of
Inglebo rough. means signa l or fire borough.
Beaconsfield is another name from ancient usage.
and Scout Star Hill in the Shetland Islands.

T he fl ash system of signa lling was invented
in recent times by Rev. James Bremner of
England. during the 1800·s. T he system worked
much like the Boy Scout system where one torch
alternating and exhibiting or concealing sen t
the message. The system was later revised by
the British Army and Navy using lanterns in
place of torches. This led to the invention of
the hel iograph or reflecting mirror which played
an important part in the Afghan wars in North­
ern Ind ia. Messages could be sent at 8 w.p.m. up
to a distance of 100 miles with good accuracy.

During our own Revol utionary war many
methods of signalling were used. Some of the
methods were moveable flags on one side of a
mast with a tub or barrel on top. By moving a flag
or a basket on a bracket up and down. various
signa ls could be sent. T he number of code signals
were limited at about 50. By 1797 the Chappe
brothers in England had improved the method by
using exposed arms of wood. In 1793 the British
Government adopted their system and was using
it to relay messages from London to Paris. The
same system was installed in Egypt in 1802 and
other networks reaching from the German
fron tier to St. Petersburgh embracing 220 sta­
tions and manned by 1320 opera tors. This
European co mmunica tion network was used unti l
the practica l operation of the telegraph in 1837.

Joseph Hen ry as early as 1829 had observed
the magne tic effect which a current had on itself.
He did not describe th is phenomenon until 1832
and gave American science a chance for world
distinction. and paved the way for Sam Morse
and his telegraph.

During September. 1837. Morse demonstrated
his telegraph sending a message seventeen hun­
dred feet . Stephen Vail saw the demonstration
and put up the money to get a system started.
Mr. Vail's son Al fred went to work helping
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Morse and it is sa id he invented the hand key,
and the Morse Code as we know it today. It
was not until IH43. that Congress granted enough
money to xtorse for a co nstruction of a telegraph
line. The line was 40 miles long running fro m
Washington D.C. to Balt imore. Md. For the
next ten years unti l Western Union was formed
in 1856. it was touch and go trying 10 keep lines
running. Angry farmers cut the lines which were
constant ly breaking. and the operato rs all trying
to send messages at once slowed the traffic down.
T hings progressed better after Western Union
took over and installed order to the systems.

Du ring the Civi l w ar a corps of telegraph
operators in the Army increased to 1200. most
of them boys from 12 to 18 years of age . The
service was dangerous and by the end of the
war only 200 survived. During the war, 15.389
miles of wire were strung and 11 .000.000 milita ry
messages were transmitted. and I expect fil ed
away someplace today in the Arch ives in
Washington. D.C.

What was going on in the rest of the world?
The British pushed telegraph lines in Ind ia a nd
we have a report of a historic telegram dated
May 11. 1857 whic h warned the Punjab of the
Outbreak of the Sepoy Mut iny. The fat eful tele­
gram from Delhi is described by a Mr. Holmes
as witness.

" In the telegraph office hard by. a you ng sig­
na iler was standing with his hand upon the
signalling apparatus . The mutineers almost upon
him. and more and more plain ly he heard them
yelling as they swept along. St ill he went on with
his work. Click! click! sou nded the instrume nt.
F lashed up the wires to Um balla. to Lahore. to
Rawulpindi, and to Peshawur this message
warned the authorities of the Punjab-'The
Sepoys have come in from Meerut. and are
burning everyth ing. Mr. Todd is dead. and. we
hear. seve ral Europeans. \Ve must shut up .' The
mutineers burst in. the last click died away. a nd,
in the performance of his duty. the signa ller was
slain." Sir Herbert Edwardes subsequently stated
publicly in England later. that this message. was
the means of the salvatio n of the Punjab. Mr.
Brendish. the survivor of the two signallers and
sender of this message. had ret ired from the
Indian Telegraph Service. and the Pioneer, of
Allahabad. took the occasion to tell the story
of the message from the records of the de part­
ment. Mr. Todd was in charge of the Delhi
telegraph office. having under him two signallers.
Rrend ish and Pilk inton. aged 18. On Sunday.
May 10 at 4 P.M.• it was found that the line from
Meerut was interrupted. and Mr. Todd started to
fi nd out the break . At the bridge of boats across
the Jumna river he WaS met by the mut ineers the
following morning and murdered . The lads. who
were left alone in the office outside the Kashm ir
gate. saw the mutineers pass. and continued
stead ily telegraphing to Lahore all the news
brought in by peons as 10 the doings of the
mutineers in the city. Brendish went out at noon
too see wha t was going on. but was o rdered by
a wounded British officer to go in a nd close the



doors . There for two hours the two operators
with the widow and chi ld of Mr. Todd remained;
and at 2 P.M .• Brendish went to the Umballa
instrument a nd telegraphed the historic message,
which ended with-"and now I am off." The
two took Mrs. T odd and the child to the Flag­
staff T ower, where the Europeans had congre­
gated. and from there they saw the blowing up
of the powder magazine. T hat night they fled
and made their way to Umballa. Before they
lef t the tower Pilkinton went back to the office
to send a message fo r an officer. a nd th is daring
mission he accomplished. for the message is
recorded as having been received. The effect of
the warn ing message to the Punjab was that the
regiments tainted with mut iny were disarmed
before they knew what had taken place at Meeru t
and Delhi. Mr. Brendish served through the
Mut iny. and in 1859 rejoined the telegraph
service. ultimately rising to be telegraph master.

It seems over 100 yea rs later opera tors are still
risking their lives in much the same circum­
sta nces. as occurred in Congo recently. Operators
have given their best and lived in man y primitive
co nditions as th is next item reveals: " Bombay,
India. Nov. 19. 1897. From the end of August
to the end of the year under report. Bombay has
sulTered most severely from an outbreak of the
bubonic plague. and I cannot speak too highly
of the way in wh ich the whole signa lling staff
have stuck to their wo rk. This is an area with
plague all around them and at their very doors.
and many have lost their lives. Whole telegraph
offices have been washed with a solu tion of
phen yl. and chloride of lime placed on the floor
at considerable inconvenience to the opera-
t "ors. •. .

By the year 1870 telegraph lines had been

strung in Persia after having been vigorously
denounced and o pposed by the priests as being
a species of magic. and closely all ied to other
evi l pri ncip les great ly subversive of religion ,
although a Brit ish line had run through Persia
from India to England in 1862.

In Egypt on September 3. 1898. at the defeat
of Omdurman. three Royal Engineers were
working along enteri ng the city from the sou th.
They not iced a telegraph wire and fo llowed it
and presently found themselves at a hut wherein
was an old telegraph instrument. It was in charge
of an old telegraph clerk who had bee n held as
prisoner by the Khal ifa since the fa ll of Khar­
toum in 188·$. The relay sou nder was none other
than one of the 12 ordered by General Gordo n in
1878. It has been on exhibit since at the Tele­
graph Battalion stationed at Aldershot , England
as a mement o.

As we approach the dawn of Wireless Teleg­
ra phy. there is one more system that bridges the
gap between it and the land line. induction
signalling. T his new system was made pract ical
in England. and in 1892 was suggested that com­
municat ion be establ ished between ship and
ship or shore by means of coils. A trial was made
on a large scale between the North Unst light­
house, situa ted on Muckle Flugga. and the
mai nland a dista nce of two miles. The induction
method worked so well that all of the cables
formerly used around England and Ireland to
the lightships were replaced with the induction
system. T his method was used until Marconi
arrived in England in Feb. 1896 and demon­
stra ted his superior wireless system which took
over rap idly. 1 think you know the rest of the
story. •

New Amateur Products
- ------------ ------------------------------- ----------------_.

Sydmur Transistor Transformers

SYD\ IUR Electronics recently released a new line of toroidal trans­
formers fo r usc in transistorized d.c. to d.c. -power supplies in the
mobil e. All transformers are epoxy enca psulated and are ex tremely
neat and compact. Several models are ava ilable o ffe ring d.c. out­
puts from 100 to 2000 volts. and currents up to 300 rna. all with
12 v.d.c. input. T he smaller models are designed for printed circuit
board mounting. while the large ones have conventional wire leads.
Prices ra nge from $9.95 to $77.50. For further information write to :
Sydmur, PO. Box 25, Midwood Station, Brooklyn. N.Y. 11 230, or
circle 62 on page I to.

._----. _---------------- ---- --- ----------------------------- --
General Electric Speed Control

TH E G.E. speed control (GE5260-9) is useful
fo r regulati ng the speed of shop machine tools.
Fhe control uses a silicon control rect ifier and
two diodes. It has an ON-oFl' switch. fuse and 1\
6-foot power cord. For fu rther details write to:
G .E. \Viring Device Dept., Providence. R.I.. or
circle 63 on page 110.------- --- ---------- ----------------- -------------- -----------
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An Automatic CQ Sender
BY JOHN J. SCHULTZ, *W 2E E YjDJ OBV

An inexpensive portable tape recorder is used to send an automatic CO for
phone or c.w.
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operate c.w. Most transmitters using the keyed
lone oscillator type of keying system are wired
so tha t the microphone amplifier stages are dead
for c. w. operation. It is usua lly a simple modifi ­
cation to change the wiring. normally the B plus
lead to the amplifier stages, so that they are op­
erative in the c.w, mode. The level contro ls arc
used basically the same as for phone opera tion
except that the recorder output is adjusted for
the same c.w. carrier level as is obtained when
keying the transmitter by a manual key.

Reco rdi ngs

A special word about making th e recordings.
Inexpensive recorders will prod uce distortion if
the recording level is too high. Low level ou tput
is required from the recorder since it feeds di­
rectly to the microphone amplifier in the trans­
mitter and therefore the lowest recording level
consistent with having enough outpu t to monitor
the CO o n the recorder speaker is generally the
best one. The sta tion microphone should be used
10 make the recording so tha t the CO sounds as
na tu ra l as possible. The c.w. call must be re-

[Coflli ll ued 0 " ptlgr 9fi]

Fig. l -Circuits for connecting the tape recereler output
to (A) low impeda '1ce microphone circuit and (8 ) a high
impeda nce mike circuit. The bottom section of the
d.p d .t. switch is not necessary if only 'lO X operation

is used .
·c/o Enl£ineerint( Depart me nt , Radio Free Europe,
Engttsher G arten I. M un ich 22, Germany.

M
O ST of the newer s.s.b. transmitters (Col·

Jins "S" l ine. Hea th SB-4oo. etc.) use a
keyed tone oscillator to operate the

transmitter on c.w. T he keyed tone acts to gen­
e rate the keyed carrier and to activate the vox
system for c.w. brea k-in. With these t ra nsm itters.
it is very simple to use an inexpensive tape re­
corder. without any accessory relays. as an auto­
matic CO sender.

The recorder used is an imported portable type
I purchased in New York for about S11.00. It is
battery operated and the speed variation when
playing through a complete reel is something
as tounding . However. for the dura tion of a good.
sho rt CO calt. the speed va ria tion is negligible.

Wiring

The microphone switch is wired as shown in
fig. J either to feed the microphone or tape re­
corder output to the transmitter audio input. The
recorder J used has a 600 ohm monitor output
wh ich worked very nicely into my setup since
I had already built into the microphone stand a
600/5U K ohm transformer to couple my low
impedance microphone to a high impedance
transmitter audio input. Using other tape record­
ers with only low impedance speaker outputs and
high impedance microphones. the simplest
scheme is to insta ll a small speaker ou tpu t trans­
fo rmer in reve rse to the recorder output to ob~

ta in high im pedance output.
When operating on ph one. the microphone

switch selects the microphone or recorder o utpu t.
I wired the switch for p.t.I. operation but vox
could he used by eliminating the p.u. connect ion
on the microphone switch. T he audio level for
the transm itter when using the recorder is con­
troll ed by the recorder level contro l ( not the
transmitte r gain control which is set for the
microphone level ). If not enough outpu t is oh­
tained from the recorder to allow using its
speaker to monitor the CO. the recorder output
to the transmitter can be loaded down with
enough resistance to a llow a good speaker level
while still not feed ing too much audio to the
transmitter.

On c.w.. the operation is equall y simple. The
CQ call from the reco rder is fed to the trans­
mitter microphone input and is used the same as
the keyed tone oscillator in the transmitter to
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The

"Third

Method" -Is It Worthwhile

BY FRED J OHNSON.* ZL2AMJ

The so-called "Third Method" of s.s.b. generation is examined in a non­
mathematical manner for possible Amateur use. After considering the
size and bulk of components and any possible advantages, the question

arises, " Is it worthwhile?" .

S
O M E four years ago I decided that a rebuild

of my home-constructed eq uipment was
imminent. Full of enthusiasm, I examined

the three types of s.s.b. genera to rs-filter. phas­
ing, and " th ird rnethodv-c-to determine which
method could produce a rig meeting my speci­
ficat ions. I cons idered the "third method" in
detai l and fortunatel y made notes of my con­
clusions. Since th is study took place , I have
received nume rous comments and inq uiries
(vw har do you know about the th ird method?" )
from hams obviously looking around to survey
the field before bui lding. The notes presented
here a re my own conclusions from reading many
published articles on th is method, and I hope
they may prove of interest to others. It is assumed
that the reader is fully conversant wi th the filter
and phasing systems of s.s.b. gene ratio n for
othe rw ise the explana tion would be excessively
long .

- IS Byron Street, Upper H utt, New Zea la nd.

Block Ana lys is

The third method is basically a phasing-type
system. In fig. 1 consider all blocks to the right
of line A-B. T h is is part of a phasing system
rig-all parts of it following the wideband a .f.
phase-shi ft network. Audio on leads X and Y
is a t ninety degree phase di splacement. resulting
in two d .s.b. signa ls (at ninety degree displace­
ment) on leads G and II . These. when combined.
give e ither upper or lower sideband output from
the co mbi ning circuit.

To the left of line A-B. in leads X and Y. we
have two low-pass filters. These cut-off (idea lly)
at IHOO c.p.s. ti.e. they will only pass frequencies
from 0 to IHOO c.p .s.) Preceding these filters arc
two more ba lanced modulators (A and B ) wh ich
are (or can be ) ident ica l to balanced modula tors
C and D in all respects, o ther than the fact tha t
they work a t a .I. only.

A.f. fr om the microphone and a.f. amplifier
circuits feed to both balanced modulators A

''"0."
tmd

I.

I'
8_.....d , l.Q.. Poss F.... , S " lonced

"-- 18OOc1>.s ~~-,
"'~,

• c
I

L I ~eo- IA.f ieee
P!>QM - S/Irll 1 800~ I>_'" "' P'.",e-St. lf ' 0 ' ""'-\ ,,. N<rl_" """",, Nth ,,,, . ,~ c~, - ,- IAn OSe....' ''' I Ct _1 CR Fl SlQMI (fmc)

-; ~I
I-" L.o- Pl:as F.. _..- ... """"''' I

_. ''''
• ,

"''''' • ° "

f ig , l -Block diagram of a " Third Method" s.s.b . exciter, Note th e use of balanced mod ulato rs in both t he
c .I. o nd r,f . sec tio ns as we ll os o n oscillo to r fo r e ach section .
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f ig. 2-0ne component of
the sig nol o n leads E a nd
F in the d ia grom sho wn
in fig . 1. This re prese nts
the uppe r sideband rang·
ing from 2100 to 5 100

c.p.s,
t~ .. 1800 2100 :'100

and B in the same phase tt .e. there are no wide­
band a .f. phase-shift networks such as we use
in a normal phasing rig.) The balanced modu­
lators are however fed with a 1800 c.p.s. tone
(o r 'carrier' ) at ninety degrees phase displace­
ment as shown. This phase-shift network has to
function at thi s one frequency only and can be
a simple RC network.

Operation

On to the explanation of the workings of the
method. A few points to watch in the construc­
tion of this type of rig will be mentioned as we
go along.

Consider first of all the balanced modulator.
A. It is identical in all respects to balanced
modulator B except that the 1800 c.p.s. carrier
inputs are ninety degree phase displaced . The
outputs on leads E and F will also be identical
hut phase-displaced by ninety degrees.

( P.I. 0 1:.00 1800 2100

Ic..;e,

Fig . 5- The to ta l signol on leads E and f of fig . 1 is
the sum of the com ponents shown in figs . 2, 3 a nd 4.

on fig. 3 and extends from 1500 c.p.s. down to
o c.p.s. being generated by 300 to 1800 c.p.s. a.f.
from microphone. The second part (fig. 4) ex­
tends from 0 to 1500 c.p.s. and is genera ted by
1500 to 3300 c.p.s. a.I. from the microphone.
The complete output on each of leads E and F
consists of both components of the lower side­
band together with upper sideband as shown in
fig. 5. Thus the I.s.b. can be co nsidered as being
'folded back.' about 0 c.p.s.

These signals are passed th rough the 1. pJ. and
so only the Ls.b. appears on leads X and Y (fig.
6 ). the signals on each of these leads bei ng
phase-spaced by ninety degrees . Note that the
a.I. response is limited to 300 to 3300 c.p.s. by
the action of the fi lters. No special a.f. a mplifie r
design is really necessary to achieve this response,

Fi g . 3-Another compo­
nen! of the sig na l p rese nt
o n le a ds E and F is pa rt
of the l.s.b. ran gin g from

1500 to 0 e.p.e.
ep., 0 ecc 1800

Fi g . 6-Signa l appearing
lee d s X a nd Y of fig . 1.

but had to be introduced to simplify the ea rlier
explanation. Note too that the coupling between
the modulators A and C. and B and D . via the
fi lte rs. must be direc t (d.c.) . If an a.c. type
coupling (blocking capacito r or transformer )
was employed. a notch in the frequency response
would appear in the area of the fold (l .e. abou t
o c.p.s. in the I.s.b. ) due to the poor low Ire­
quency response of th is type of coupling This
would show itself as a notch abou t 1800 c.p.s.
in the 300 to 3300 C.p.s. resultant a.f. at the
receiving end. This would mean an 1800 c.p.s.
whistle into the microphone could not be heard
at the receiv ing end.

For an explanati on of the remainder of the
circuit we shall now consider each part of the
'fold' in turn , the lower part shown in fig. 3 and
the upper part shown in fig. 4.

Leads X and Y are carrying lower parts at
ninety degree phase-displacement. These are fed
to the balanced modulators C and D (as in a
typical phasing-type rig) and appear on leads
G and II as double-sideband signa ls. each side-

Now co nside r the a .f. from the microphone to
be restricted (by suitable design of the a.f. am­
plifiers) to a passband of 300 to 3300 c.p.s. This
frequency restriction is not really necessary as
we will see later but serves to simpli fy the ex­
plana tio n. Thus an input of 300 to 3300 c.p.s.
and a single tone of 1800 c.p.s. are fed to bal­
anced modulator A . Output on lead £ is thus
1800 c.p.s. plus and minus a band of 300 to
3300 c.p.s.-normal modulation of an 1800 c.p.s.
carrier by a band of frequencies. T hus above the
1800 c.p.s. tone we have an upper sideband as
shown in fig. 2. ranging from 2100 to 5100 c.p.s.
The wedge shape serves to identify the high and
low frequency ends of the passband. Below the
1800 c.p.s. carrier we have 1800 c.p.s. minus a
band of frequencies 300 to 3300 c.p.s. (i .e. 1500
c.p.s. to minus 1500 c.p.s.}. However as minus
frequencies do not exist as such, the frequencies
in this lower sideband from 0 to minus 1500
c.p.s. appear as 0 to plus 1500 c.p.s. Thus the
lower sideband from balanced modulator A con­
sists of two components. The first part is shown

e pl, 0 ecc \800

Fig . 4- Still a third signal
present o n leads E a nd F
is the remaining portion
of 'he Ls.b .• fro m 0 to

1500 c.p.e,

so • CQ • June , 1965

Fig . 7- Component of sig­
nal appea ring on leads G
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Fig . a -Compon.nt of l ig­
nal opp.aring ot the out­

put teed of fig . 1.

Fig. 10 - Compon. nt of
sig na l appearing at the

o utp ut lead of fi g . 1.

whe n a normal phasing rig switches sidebands
( i.e, when the sidebands swap abou t the b.f.o.
or carrier) .

Also. if either balanced modulators C or D
should become unba lanced and earner lea k­
through occur. th is will show up as a I me signal
which to the receiving sta tion is a 1800 c.p.s.
tone. This could be a disadvantage of th is
method.

If the phasing networks should be incorrectly
adjusted the suppressed sideband will show itself
as inverted speech within the normal sideband.
So for poor phasing adjustments, no out-of­
channel energy appears.

Should the low pass fi lters not suppress the
a.I. upper sideband satisfactorily, out-of-channel
ene rgy wil l appea r. both above a nd below the
desired sideband. (fig. 13).

If the balance of balanced modulators A and
8 should drift. then a signal at J and K (fig . 13 )
will appear. One will zero-beat with the receiver
b.f.o.. but the other will show itself as a 3600
c.p.s. tone from the rece iver speaker.

Another pecul iarit y is that if ca rrier from bal­
anced modulators C or D is wound in for netting
purposes. the rig will be 1800 c.p.s. off net (for
this carrier should show itself as an 1800 c.p.s.
tone) . If however, 1800 c.p.s. ca rrier from the
ba lanced modulators A or B is wound in. netting
could be carried out. (as just explained in terms
of unbalance in these ba lanced modulators) . The
amount of carrier avai lable will o f course de pend
upon the fi lter response unless the fi lters are
purposely bypassed for 1800 c.p.s. T o net satis­
factorily it would seem that talking on to the
frequency is the best system.

A disadvantage of sorts is that operation on
a.m. as a d.s.b. signa l with carrier is not possible.
but a.m. is possible as s.s.b. with carrier. as has

Fig. l1 -lawer lid.band
output . The asterisk marks
the point where the b.f .0 .

must b. l e t to read this
signal .

•I
I
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band extending out from the r.f. carrier (say
I mc ) by 1500 c.p.s. ( fig. 7) . The signals on
leads G and II join in a combining circ uit and
as both signals are displaced in phase by ninety
degrees. one sideband is cancelled and the ot her
is reinforced (fig. 8). This is norma l phasing-rig
opera tio n.

So we have single sideband output consisting
of I mc to I mc plus 1500 c.p.s. produced from
an a.f. input of 300 to 1800 c.p .s.

Let us now consider what is happening to the
uppe r part of our a.f. lower sideband. Leads X
and Y are carrying ninet y degree phase-spaced
'upper' parts and these are fed to balanced
modulato rs C and D. Thus leads G and H are
ca rrying upper part double-sideband signals
( fig. 9) but these signa ls are displaced by ninety
degrees in phase. These are co mbined in the
same combining circuit as before. and appear as
an s.s.b. signal (fig. 10), one sideband being
cancelled and the o ther reinforced. By the nature
of the ci rcu it. the upper part appea rs as a lower
sideband signal here (l .e. lower than I mc)
whereas the lower part appeared as an upper
sideband signal tt.e. higher than 1 mc ). These
two signals (fig. 8 and fig. 10) appear in the
combining circuit to give fig. II . a 3000 c.p.s.
wide true lower sideband produced from a 300
to 3300 c.p.s. a .I. input signal.

It can therefore be said that the output from
th is system is a type of independent sideband,
for about the 1 mc ca rrier we have an upper
sideband co ntaining one lot of information (300
to 1800 c.p.s. a.f.j . and below the 1 me carrier
position. a lower sideband co ntaining another
Jot of information (1800 to 3300 c.p.s. a.f.},

Oddities

\Vell. that is the system in outline. and a few
remarks about its peculiarities will serve to ex­
plain it further.

For a true 'upper side band' signal. we could
swa p over the outputs from ei ther the r.f. or
a .I. phase-shift networks, and get fig. 12-u.s.b.
Note that in so switching we switch abou t I me
not abou t the freq uencies marked with the aster­
isk which is where the b.f.o. at the receiver must
be placed to read th is signal. Thus on-the-air
sideband suppression checks (where the trans­
mitting station switches sidebands) causes the
receiving station to get a dose of inverted speech.
and not the 'suppressed' sideband as happens

Fig. 9-Compon.nt of sig .
nal appearing ot leads G

and H of fig . 1.

Fig . 12-Upper sideba nd
output. The aster isk again
denotes the point where
the bJ.o. must be set for

reception. _ "':"'--lL_..L__L _
11"", 15OO< p,, ) 1"'1; !1m<'CIOO<l•• 1
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Summary

The Third Method docs not appear to have
any worthwh ile advan tages for amateur use. To
replace a wideband phaseshift network with

just been shown for nett ing. If. however, side­
bands are now switched. inverted speech appears
as a.m. In this case the carrier has to be wou nd
in past the o the r fi lter to put it in the correct
position relat ive to the sideband fo r normal
speech.

twin balanced modulators. an 1800 c.p.s. cscil­
lator (with its fixed frequency phase-shift net­
work) and two low-pass fillers, is a move that
can hardly be described as economical. T he
system is however bi-Iateral in that an s.s.b.
signal can be fed into the output terminals a nd
resu lt in an a.I. (demodu lated) signa l appea ring
out of the input terminals. i.e, the system will
work in both directions. l t can thu s he used for
both the transmission and reception (or demodu­
lation ) of s.s.b. signa ls. Figure 14 shows a more
detailed Third Meth od exciter that could be
used to both generate and demodulate s.s.b.
signals in a transceiver.

As you may have guessed, my own assess­
ment of the system is that it is interesting but
not worthwhile unless use can be made of its
bi-lateral characteristics. This would imply use
in a transceive r. T he bulk and weight of ex tra
balanced modulators. audio filters, and 1800
c.p.s. oscilla tor would however make the re­
sultant transceiver larger than one employing
the normal 'filter system' with a mechanical fi lter.

It took a lot of head-scratching to arrive at
this conclusion. but I conside r it to be a fair
one. T here the matter lies. Are you going to
build one? •

K
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Fig . 13- Shown above is the tete ! output of a " Third
Method" s.s.b . exci ter. Freq uencies Land L' represent
Dut-of·channel ene rgy due to poor filters . M ind ica tes
inverted speech {l n-che nnel ene rgy) due to poor
phasing . N 'epnne n" ccrrler introduced by unba lance
in modulators C and D while carrie rs J a nd I( o re

int roduced by unbalance in mod ulators A and 8.
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I f ig. 14-Diagram of 0 " Third Method " exci ter. Note that it requires two esetlleters, four balanced modulators.
two pb ese , hift network, and two low pan fi lters.

Label Your Crystal
0 .... .

"
HERE's a kink for those ham s who bought one of those label

makers instead of new shoes for the baby. Use your label
maker to prepare labels for your crystals showing the fin al out­
put frequ ency. This saves a lot of time looking for "tha t" rock.
Members of the local net s such as the A REC and RACES ca n
label the net crystal with the appropriate abbreviation.
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THE 75A-4 ON SSB
BY KELTON C. AGRELIUS,* K6SHA

The sterling qualities of the Collins 75A-4 need no review. However, this fine
receiver did appear before sideband techniques were perfected. The modifi­
cations described below will improve sideband performance and the signal

to noise ratio.

T
illS art icle covers a few modifications
which when insta lled in the 75A-4 receiver
wili improve its operation considerably.

The aggravating pumping action on s.s.b. with
the R.F. GAlS control full on is completely
eliminated. Also. the background noise while
tuning: for a signa l is red uced while the signa l to
noise rat io is im proved. The modi ficat ions arc
rela tively simple and require only a few parts
for ins tallation.

First Mixe r

Figure 1 shows replacement of the first mixer,
V:l wit h a 12AT? type tube. Th is ci rcuit taken
from an issue of CQI, was modified slightly
from the original by the addition of a 100 mmf
capacitor across the cathode resistor . This was
necessary to compensate for loss of gain in the
circuit a t the lower frequency bands. No major
realignment is required. A slight readjustment of
L II through Lvz is necessary to insure that the

- 2109 Saxe Court. Thousand Oaks, California.
lS ideba nd Column. CQ. November 1962. page 77.

crystal oscillator tube. V -I. is operating: properly.
especially on the higher frequencies. A noticeable
reduction in noi se level of the receiver will be
observed because the 12AT7 as a triode mixer
has less gain than the 6RA7. Signal to noise ra tio
checks made against an unmodified 75A-4 re­
ceiver as a comparison showed approx imate ly
one db improvement in the mod ified rece iver.

Second Mixer

Figu re 2 illust rates the replacement of the
second mi xer. V r.. with a 6U8A tube. Also
taken from a previous CQ article.a this change,
in addition to the others to be described. com­
ple tely eliminates pumping or thump with the
R.F. GAIN control full on. This is a great ad­
vantage when listening to strong signals and a
weak signal tries to break in. \Vith out the modi ­
fication. when the R.F. GAIN is reduced to elimi­
nate pumping. the weak signal is lost due to the
reduced sensitivity.

In performing the modification of both mixers
it is not necessary to reorient either tube socket.
Rewiring some of the original components and
installing additional components is not difficult
and lead length is not too critical.

Fig. I -Modified circuit of the first miller of the 7SA·.4
shows a 12AT7 replacing the 6 BA7. All com po ne nts
with numbers are original Collins parts. Those un marked
are added components . All new ca pacitors a re in mmf.

Fig. 2-Mod ifi ca lio n of the second mixer of the 7SA ....
is shown c bcve . A 6U8A replaces the 6BA7, Vs•

!!Sideband C olumn. C Q . J uly t 960. pa ge IH ..,,,,.
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Fig . 3-ModHied circuit of the fi rst iJ. amplifier, VII,
of the Collins 75A-4 receiver. Th e c .v.c. line is b rok en
at point X and R21 is grounded a s shown. The o rig ina l
6 BA6 is replaced with a 6DCe. a s described in the text.

I.F. and A.V.C. Modificat ion s

F urther mod ifications h) elimina te the pump­
ing ac tio n co nsists of replacing the first i.f. ampli­
fi er. a 6BA6, with a 6DC6 and the remova l of
a.v.c. from the first and third i.f. stages.

As shown in fig. 3, the fi rst i.f. amplifie r tube. '
V(l. IS changed from a 6BA6 to a 6DC6 and the
a.v.c. is removed from the grid circuit of the
tube. T he connec tion on pin 2 on the tu be socket
is removed from gro und and connected to pin 7.
The a.v.c. is removed by disconnecting the a.v.c.
line from R 27 and groundi ng R 27.

The sensi tiv ity of the "5" meter is changed
slightly by this modificati on. and must be re­
adjusted. This ca n be done eas ily by use of the
Crysta l Calibra to r as a refe rence . Before the
modificat ion. note the reading of the "5" meter
on one of the lower ba nds with the Calibrator

~
, 6BA6

'I ? -- - '

,

Fig. 4- Th e circuit of V 9, the third U . amplifie r is
mod ified anly to th e ex te nt of removing e .v.c. voltage
from the g rid by discon necting R48 at the point

mark ed X .

F.ig..5-Th~ ~ .v.c . time consta nts are changed by the
crrcurt va ria tions shown a bove. Th e series 0 .5 mf and
lOOK a re add ed and RII8 is changed from 27K to 44K.
f or eve n fa ster recovery, replace the 0 .5 mf with a

.25 mf.

on and after the mod ifica tion rese t the sensi tive
ity control so the me ter reads the same level.

In fig. 4. the a.v.c. is re moved from the third
i.f. amplifier tube, Pn. by breaking the circuit
be tween R Ho and RiO. Grid return for Vn is
pro vided by R i O.

A.V.C. Time Constants

In fi g. 5. a 0.5 mf capaci to r and toOK resistor
in series are connected from the a.v.c. line to
the junction of R Ill -l and Rus. This provides a
slightly longer hang time especially in the SLOW
Ave position. If not connec ted in th is manner
the recovery time of the circuit would not be
fast enough for normal opera tion in the SLOW
Ave posit ion when the rece iver is switched to the
OPERATE positi on from STANDBY. Resistor R ns
is cha nged to a 44 K because a h igher negative
bias is req uired in the STANDBY positi on due to
the removal of the a.v.c. f rom V6 and V9. The
a.v.c. line previously provided negative bias to
these two tubes in the STANDBY position.

The above modi fication s have been installed
and used in the write rs 75A-4 rece iver for over
a yea r and it is his belief that . with the modifi­
cations installed as shown above. the 75A-4 is
hard to bea t as a top-notch s.s.b. receiver. •

New Amateur Products
-------------_._----- ------------ -------------- -- --- ---------- _.

". ~ .;;1 ~. " •
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Hi-Par Antenna

Two new ante nnas we re int roduced by Hi -Par.
The "T u-Quad (left) is a collapsib le qu ad for 2
meters. It sells for $ 11.95. T he coro ne t (righ t )
is a halo type antenna . Electrically it is three
half wave lengths long with two sec tions in ph ase
for gain. and the thi rd out of phase for feeding.
T he net price is $8 .95. For fu rther info rmation
write to Hi-Par Products. 347 Lunenburg St reet
Fitchburg. Mass., or circle 64 o n page Ito. '

._-----------------------------------_._-----------------------
Ka hn Echoplex Sy stem

T he patented Echoplex system is an aud io proc­
essing device which encodes the speech wave by
separati ng it into six frequency segme nts with
six ba ndpa ss audio filters. For complete de ta ils
write to Kahn Research Labora tories. 8 t S. Ber­
gen Place, Freeport, L.I., N.Y. or circle 65 on
page 110.

-------------------------------- -- -------------------- --------
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New Components by Millen Mfg.

•

I

D
uarxo our visit to the recent I.E. E.E.
Show in ew Yo rk we came across a
number of new components which

shou ld be of interest to the home-const ructor
of amateur gear and to the manu facturer alike.
These units were foun d a t the exhibi t of the
James Millen Manufacturing Company. Inc.•
noted for its high-qual ity products "designed for
application..,

No·String Slide·Rule Dia l

The first item is the ~1 iIIen No. 10037 No-String
Illumina ted Slide-Rule Dia l. It embodies a new
concept in a slide-ru le dial assembly that docs
away with string-d rive mechanisms and thereby
elim inates slippage and the annoyances of st ring­
driven pointers such as stutter o r wobble. At
the same time it provides positive pointer travel
and resetabi lity. T his is accomplished by a
flexible and non-stretchable plast ic gear-driven
rack which rides in a slo tted extruded-aluminum
channel that keeps the rack in place and prop­
erly aligned with the main drive gear (see photo ) .
The rack channel also adds rigidi ty to the as­
sembly.

The d rive gear fo r the rack is in tu rn driven
by a smooth and posi tive pinch-type frict ion­
drive wheel. Teflon bearings are employed. so
lubrication is never needed. A lA-inch output
sha ft . connected to the main drive gea r. is sup­
pl ied with an anti-back lash flexible coupling for
simple insta llation. A sha ft rotat ion of ISO de­
grees and 6Y2 " o f pointer travel is obta ined
with 5 1,'1 turns of the tun ing knob. Stops prevent
overt ravel and they are arra nged so that the d ial
cali bration cannot shift when excess pressure is
exerted against the stops.

An anti-pa rallax poi nter is em ployed and the
dia l face has five blank scales plus a 0-100
calibra ted ra nge . The dial is illuminated from the
front by two pilot lamps hidden below. Light
glare is minimized . A 2-h" diameter tuning knob
is supplied .

An extra dividend, not otherwise found on

The Millen No. 10037 No-String Diol.

slide-rule dials. is a unique adjustable zero-set
control. accessible from the front panel. which
makes it most convenient to set the calibration
right "on the nose:' This is done with a cam
that moves the scale slightly to the left or right.
a scheme so simple that we wonder why someone
has not thought of it before! A neat looking
sca le bezel. with a clear plastic window. is sup­
plied for mounting o n the eq uipment panel. Its
ou tside dimensions are 7¥R" w. X 2~ " h. and
the behind-panel space required for the dial as­
scmb ly is 83A"w. X5 ·Y.l " h. X I-SIl 6" d. overal l.

The plastic window may be easily removed
for marking the sca le ca libra tions. afte r wh ich
it may be sna pped back in to place without re­
moving the bezel fro m the panel.

When you handle this dial . you're impressed
with its ru ggedness and smooth-operating fee l­
ing. It should be well worth considering when
you build th at new v.f.o.• receiver. signal gener­
ator. etc.

The price of the Millen No. 10037 dial. as
yet unannounced. is expected to be under 12.00.

The Millen No. 51001 High·Powe r R.F. Switch.

High-Power R.F. Switch

The next component is the ~I i lle n o. 51001
High-Power R.F. Switch. Here tofore the most
available type of switches. at least for the ama­
teur builder. have been Ihe ordinary ceramic
wafer models. un less resort is made to mili tary
surplus. This new ~1 illen switch is designed for
high-vol tage and high-curren t operation at radio
freq uencies.

Large size heavy-du ty solid silver contacts
and silver-plated conducting eleme nts are used
throughout. There is a self-cleaning wiping action
at the contacts and a heavy spring pressure is
used to ensure a low-resistance circ uit. wh ile a
positive snap-in de tent maintains the correct
a lignment. When the switch is opera ted . not
only are the switch nmlacts opened. bu t the
common connection to the swi tch arm is also
opened at the same time. T his p ro vides a dua l
break which minimizes arcing: during a "hot
switch:' Besides this. the insu lated frame is
made of a special molded material (glass-rein­
forced alkyd) that not only has an extremely

[Cu"';llUt'd 011 page 96)
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1964 CQ World Wide DX (Phone) Contest
BY FRANK ANZALONE.* WI WY

T
HIS was the yea r of the South American
dom ination. All the world Trophy winners
and most of the top scores came out of

the fertile DX areas sou th of us. Venezuela has
become contest minded in a big way and the
YV boys copped three out of the four available
Trophies. The remaining: one was sa lted away
by the perennial CX2CO.

Johnny Jaa r rounded up five other operators
and a ll the equipment they could get their hand
on and activated a ll bands for a grand total of
over 2000 contac ts. \Vith a ll those 3 pointers
north o f them how could they miss. So YV5AK U
is the T op Banana in the Senior division of the
mult i-opera tor classifica tio n.

In the J unior divisio n the Rad io Cl ub Vene­
zolano picked its 5 best phone men and got the
most mileage out of the club's new call YV9AA.
Some of the fellows were puzzled by the new
prefix and thought they had worked a new one,
bu t it was just another YV.

T he experience gained in last year's contest
was put to good advan tage by Ra ul Eiris and
YV5BI G is a t the top of the Sing le Opera tor,
a ll band list by a wide margin .

N ow that Ricardo Sierra, Jr . has completed
the cycle by winning all the ava ilab le Trophies
over a period o f 4 years, he is again el igible to
compete in some o f the other divisions and
C X1CO is starting all over again by winn ing the
Single Band Trophy on l ot mc.

T he expected ba tt le of the " Big Guns" in the
United States did not materiali ze as both
\V3~ISK and W6VSS went single ope ra to r for
th is o ne and left K2GL to fight it out for world
honors. Buzz Reeves and his "Good Luck" ga ng
would have made it too bu t for the YV block .

\V3MSK's stra tegy paid off and is the winner
of the new Potomac Valle y Radio Club Trophy

· 14 She rwood Road . Stamfo rd . Con n.

TROPHY WINNERS
Slnqle Operator. All Band. USA

Potomac Valley Radio Club T rophy
won by W3~ISK. Operated by John

Reichert, J r.

51nq le Operator. Sinq le Band (1 4 me)

K21 EG , Barry Briskman T roph y
won by Ricardo Sierra , Jr. CX 2CO

Slnqle Operator. All Band

W 2SK E. Bill Leonard Trophy
won by Paul Eiris V., YV5B lG

Multi·Operator. Single Transmitter

W6YY. John Kn ight T rophy
won by YV9AA, Rad io C lub Ve nezolano

Multi.Operator, Multi Transmit1er

K2GL, "Buu" Reeves Trophy
won by YV5AK U ( Ope rated by YVAK U.

YV5A FII . YV5AII G . YV5AKP.
YV5AQS. YV5HED

which is ava ilab le only to W /K stations. The
man behind the mic. was John Reichart.
W3ZKH. Don't be confused when you a lso see
his call in the W3 listing. He had his buddy Bob
Cox, K3EST hold dow n the fort at home.

Bob Stankus, W2VCZ again made his usual
fi ne showing a t K2HLB, bu t lacked the multi­
plier to match W3MSK's score.

This year 28 mc was really dead. Even " Jay­
cee" found it tough going and L U IDAB's score
is way below his usua l peak.

There was lots of act ivity on 21 mc whi le the
band was oren but it requ ired the usc of both
a .m. and s.s.b. to run up a good score . WA2SFP
lead the pack on this band , Jim decided to

-

YVSBIG- Roul mi ght not have a lot of space on the
horizontal p lane but he make s up for it ve rtically. The
bu ilding is 80 ft . high while the top of the " Christmos
Tree" tops that by anoth er Sl ft . Starting from the
top d own , it', the conventional 10, 1S and 20 meter
beams, all home brew . Hanging below is a 40 m. Tel e­
rex rototab le inverted V, o nd there ', on 80 m. dipole
hidden there somewhere. The S-Li ne equipment spea ks
for ihelf. All this plus a n a ir-cond itioned room. and

now the W2$KE Trophy to decorate the desk.



relax this yea r and used his "Bi g Bertha" on 21
mc only.

However the "bread and butter" band was 14
me. as it has bee n for the past few years. Except
for CX2CO's runaway score you will note that
most of the other high totals are closely
bunched together. Once aga in VP 7NS scored
the highest number of contacts but Don agai n
fai led to get th ru to the Far East and Oceania
and was short on his multiplie r. ote also the
fine score made by V E8RG on th is band.

T he 40 me ter "diehards" were even closer
matched. How anyone can buck all those prop­
aganda stations and jammers on that band is
more than I will ever understand. The annual
do nnybrook between K2GXI and \V3PHL ended
up with a slight advantage for Bob. but Fred
really made it a close one.

All the 7S meter phone activity was over in the
European area. all except \VIB U that is. Sam
almost forgot to send in his log. Can you
imagine not sending in a score of that size? You
would be surprised to see some of the other
eq ua lly impressive scores on other bands that
were not sent in by stations that spent more than
the admitted few hours in the contest. This year
Leslie will be happy to see that he put G I3CDF
at the top of the list in spite of the advantage
enjoyed by the 4X4's on 3.8 me.

Some of you will find that your sco res have
been adjusted. man y higher because of improper
tabulat ion, others lower because of lax ity in log
keeping. Disqualificat ion was avoided in almost
all cases, but a high percentage of duplicate
contacts and taking credit for questionable con­
tacts will not be tolerated.

With the Trophy winners and top scores ap­
propriately listed in their respective boxes. there
is not much object going into details. Subject
matte r gleaned from the summary sheets should
make interesting reading however.

The general consensus seemed to be that con­
dit ions were not as favorable as those experi­
enced in 1963 but a lot of these opinions were
dictated by the location.

G 3FXR found the going tougher on 14 mc
this year and AI's score seems to bear out this
observation, alt hough he is still top man on 14
mc in Europe.

Ou t in the Far East both KA2RJ and 9M4LX
found it almost impossible to get thru to the
Sta tes. while the same was true here on the East
Coast in the opposi te direction.

Some of the boys were not too unhappy how­
ever, Bob, K2HFX found 20 in good shape dur­
ing the daylight hours. while ove r at WA2R US ,
D ick thought that 15 was absolutely amazing,
"you fellows must use a crystal ball to pick your
dates."

As a matter of fac t \V3ASK's crystal ball was
a bit clouded. George had indicated of possible
disturbed conditions for part o f the week-e nd.
VE6A AV and K6ERV thought things worked
out as predicted. good on Saturday, spotty on
Sunday. Good or bad. Arie at XE1AB said he
used the propagation charts to good advantage.

Some of the fellows were plagued with other
problems. W3ECR had just moved to a new lo­
cation. "With only dipoles and a transceiver I
learned true humil ity." Amen! Bob. but I am
sure you will have some thing be tter for the next
one. Pity poor VU2R~1. Rao is so res tricted in
space that he has to use indoor d ipoles bent to
fi t the ava ilable space. while \V3AXW is plagued
by apartment restrictions and is limited to a
random length of # 30 wire concealed on the
roof.

YU2DH had a real problem. Matija was
knocked out of action by the disastrous fl oods
in th is area, which you might recall reading
abou t in the newspapers.

Rob Snyder, a real dedicated contest man. put
9 M..fLP hack on the air the day after he had
returned from around the world trip with the
XYL and a 3 month old baby. Dog tired before
he even started he still made it an interesting
competition with 9M4LX. Bob had the thrill of
work ing VK 3ATN on all bands. 160 th ru 15
(they forgot to try 10) and T10RC and
HC2LDA on 40. He heard W8J1 N's c.w. but
J im could not get through on s.s.b.

This was WR2CCO's swan song as a sta teside
sta tion. Bernie. another dedicated contest ma n.
took down his beam right after the "brawl" and
went ove rseas to Spain. Maybe some EA activity
in the next one?

WIQAK was ca lled into work just as he was
starting to rack 'em up. Sorry Charlie, no cer­
tificate. but you can cry alt the way to bank.

OH 50Q also found it necessary to curtail his
contest opera tion, he was out elk hunting. Better
meat on the tabl e than certifica te on the wall.
right Erkki?

And as for thrill s: W5EGS was ready to call
it quits at 21 30. but gave one fin al CQ and 21 mc
and was delu ged hy JA's. While at \V3GRS.
Dick 's biggest th rill was snagging K7LM U13W 8
du ring the last 15 minutes. Rut K21 EG went him
one bette r. Rarry flagged down the rare 3\V8 for
his last contact at 23:59.

Many are the thr ills in the hectic opera tion of
a mult i-transmitter station. Bet the joint at K2GL
must have been rea lly buzzing when VQ8AM
was heard weakly coming back to their prear­
ranged sked on 40 a .m. (VQ8AM's log showed
just 2 contacts on 40. K2GL and VQ8BS )

And speaking of rare ones. FH8CD showed 10
WI K contacts on 2 1 me. while ZS2M I had only
4 of us on 14 me. guess we missed the boat.

As the call indicates K7PNC /4 is a new arriva l
on the East Coast. ..It took me 2 years to work
38 countries from Seattle." says Stew, " I did it
in one week-end in the contest."

It's always a pleasure to receive Jogs from the
YL's. Molly, ZElJ E made the Top Ten again
with a very impressive score considering she
was only using HT-32. And T ranch i, OH2TJ was
again activating all bands.

Missing this yea r is Susan. VQ 2WZ now
9J2 \VZ hut Eric. 9J2 EZ the O~f made an ap­
pearance. We also missed the husband /wife

[Continued VII page 95]
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Top Ten
ALL BAND-SINGLE OPERATOR

Continental Leaders
SINGLE BAND

Top Six
MUL!I·OPERATOR

SINGLE TRANSMITTER

21 me
WA2SFI' 100.287
C R6JL 84.240
OJl ZG 71,463
KH6FJL 25,912
PY5 EG 15. 120

1 ~ me
CXZCO 4 14.005
5A ITW . 291.870
VP7NS .. . 286.003

G3FX B . 25 1.640
4X4FQ ..... 2 11,050
KH6FIIJ .. 127,350

7 me

C X3 11 H
W3~ISK

HC 2JT
Dl 6QT

YV9AA
T I0 RC
OLIJW

YV51I1G .
6 17,148
598,620
586,713
538,9 16

HII9ZY .

1,382,036
740,526
701.274

.. 757,874
ZI.I A IX
DJ2QZ
K2HLII
ZE IJ E ..

. 4 12.895

I IRII
HC2LOA
K2 1EG

· .486,402
· .. 479,386

· .473,556
· .427,572

649,000
· .. 524,208

· .487,326

2KIIIC
L UIDAII
4X4 MJ
K6CT

35, 136
1,632

560
OJ2YA
K2GXI
JA211TV
PY4NO ..
ZL4BO . . ..

3.8 me
GI3C OF
4X4AS
W III U .
YV5A NS

14,965
14.706
13 .050
2.996
2,900

35 ,052
29,392
21 ,390

7, J61

Top Six
MULTI-OPERATOR

MULTI·TRANSMITTER

YV5A KU
K2GL
OH 5SM

1.463,871
1.094,59 1

. 944.790

KZ5A F
K6E VR
O I12AA

672,105
.4 11,3 12

· 390,576

U.S. Runners-up
All Band W6VSS
28 me K6CT
21 me W4AXE
14 me K2HWL
7 me W3PHL

3.8 me K611PR .

. 324,009
560

8 J,2 70
249,068

14,1 90
880

Number after call letters WA2JMW .. .. 16,665 110 19 36 W3KT ...... .. 57,630 181 38 75g roups
d enote th e following: Band (A·all); WB2 1QB ". .. 11,412 87 20 38 W3GRS '... .. 51,375 149 45 80

W02BGV .. .. 2.900 49 6 14 W3FOH .... .. 42,500 163 36 64Final Score; Number of QSOs; l ones K2HWL 14 249,068 608 36 106 W3QMZ .... .. 25,996 142 24 43and Cou nt ries . Certifica te winners WB2CNA .. 179,596 522 31 87 W3EC R .... .. 17,640 105 31 53
are l ist ed in bold face. K2HFX .. 177.606 441 34 104 W3EQA .... .. 6,968 48 19 33

WB2CeO .. .. 56,028 219 27 65 K3MCO .... .. 5,120 46 15 25
W2KIT .. 49,329 201 26 61 W3KDF .... .. 2,880 35 14 22....
K2DGI .. 36,682 149 23 55 W3PN .. 2,482 27 10 24
WA2TKl " 10,449 88 12 31 W3KWH .... 21 52,134 199 28 66

Phone Results WA2SQV .. 5,535 51 15 26 K3G KU " 8,740 73 18 28
W2QKJ " 4, 185 J3 12 33 W3AXW .... .. 920 18 9 14
WA2BXK " 738 18 7 11 W3JNN 14 129,642 369 35 88
K2GXt 7 14,106 '.2 17 40 W3ZSS .... " 14,91 6 IlS 14 30

SINGLE OPERATOR K3lEC " 3,904 45 14 18
W3MSK A 598,620 648 96 234 W3GHD .... .. 3,708 38 12 24

North America W3ZKH .... A 298 ,240 438 83 173 W3AYD .... " 1,344 23 8 16
W3TlN .... .. 197,184 383 63 129 W3PHL .... 7 14,190 106 17 38

UnU.d Slat•• K3TPl ...... .. 148,010 294 65 125
W3AZD .... " 113,232 254 59 109 W4BVV .... A 269,487 408 78 165

W1BFA A 56,781 189 39 73 W3ZVJ " 113,088 275 47 105 W4NJF ...... A 119,130 226 54 11 1....
WIPST .. 47,940 167 32 70 K3BNS .. 103,016 240 45 1I3 K4SHB .. 97,486 232 53 105
WIQAK .. 30,528 107 44 67 W3WPG .. .. 101,387 261 47 96 W40PM .... " 67,900 189 45 95
KIVWl " 26.165 105 40 61 W3HHK .. 97,488 252 46 96 K4WCC .... " 55,008 184 50 94...
WIStH .. 10,143 52 24 45 W3MVB .... .. 76,288 200 52 97 WA4CGA .. " 24,158 105 34 60
WIPU .. 8,976 66 17 31 W3CGS .. 59 ,212 187 36 77 W4[[U .... .. 21,939 108 23 48
WIWY " 2,766 31 15 21 K4LPW .... " 21,328 102 32 54
W1 HQV 21 24,710 156 17 42 WA41Vl .. 20,510 112 22 48
KI HVV .. 18,530 105 19 47 WA40AE .. " 20,250 104 28 46..
KI RQE .. 9,720 68 21 33 W4LRN .... " 18,204 91 33 49..
KIWJL .. 7,245 74 12 23 K4LTA " 14,484 66 25 46....
KIDII .. 2,464 29 13 19 W4lM ...... .. 9,114 67 15 34....
W18PW 14 113,452 m 31 82 K51QA/4 .. " 704 17 9 13
WlZrv .. 68,256 266 28 68 W4PTR .... " 425 11 8 9....
WUVH .. 35,750 Il7 31 79 W4UE .... 21 11.270 276 29 76....
WICKA .... .. 22,572 128 21 45 W4HKJ .. 27,636 121 27 57
WAIANR .. 9,027 63 17 34 WA4SUR ._ " 17,424 91 24 48
WIGBW .. 6,150 52 15 26 K4ZJF ...... " 7,810 56 23 32
W1BU 3.8 21 ,390 129 20 42 W4BCV ... 14 13,436 315 25 77

W4HIt /4 .. .. 58,272 215 28 68
IUHLB A 473,556 629 79 189 - K41SV .. 38,012 166 25 61....
K2SUX .. 83,212 238 48 94 K4RZK " 28,056 119 28 56....
W2FZJ .. 75,852 228 41 88 K41UO .. 20,864 12l 21 42
WA20JD " 39,010 151 31 63 K7PNC /4 " 13,851 91 19 38
WA21IS " 19,7&0 86 36 59 W4llY " 10,545 66 18 39....
W2IUV .. 12,540 71 22 44 K4YVL " 7,544 62 17 29.. ....
W2QDY .. 12,095 81 20 39 W4KXY .. 3,616 42 11 21
W2SNt .. 9,996 75 20 31 W40MW .. " 1.740 33 8 12
WB2FON " 4,592 42 16 25 W4NU " 1.008 21 8 13...
K20EA .. 3,360 30 17 25 W4RVW ... .. 969 20 7 12
W2JB .. 1.247 17 13 16 W4RLS 7 540 14 9 11....
WUSFP 21 100,281 420 27 72
WB2FSW .. 59,248 236 26 66 W51PH A 37,410 132 43 69..
WB2GSK .. 39,040 170 23 57 XE l HHH-Min Mari lu Romero. A ren ' , W5EGS .. 33,400 139 36 64...
W2WZ .. 37,848 175 22 54 W5JWM .. 21 19,170 101 22 49
WA2CYQ .. 36,900 181 23 52 you sorry yo u didn't make more of W5EQT /5 " 13,786 85 23 38
WA2 RUB .. 18,544 110 19 42 an effort to find Zone 61 K5HRR " 2,268 31 ,0 17....
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K7UOV/5 ,. 14 45,600 183 " 71 VE2AFC .... 21 16,020 124 13 32
W5KC " 12,116 94 18 34 VE3BMB .. 21 3,626 39 '4 23
K8YCM / 5 " 11,856 84 20 37 VE3CBY .. 14 42,900 230 23 52
WA5ALB 7 3,045 37 13 22 VE3EOE " 3,838 43 13 zs.. ..
W6VSS A 324,009 469 97 162 VE40X .... 14 19,932 106 22 44.... VE6AAV ... . 14 31 ,464 166 23 49W6GRX " 58,455 158 52 83.... VE 6AGK " 6,253 109 16 21W6LCX " 57.600 200 46 74
W6YMV ... . " 37.968 176 47 65 VE6YZ .. .... 7 759 36 6 5
WB 6CWD _. " 30,749 130 37 60 VE7DDJ .... 21 1,540 35 11 9

VE7PU 14 119,034 507 29 73K6HOR " 9.027 60 27 32 VE7B HW .. " 2,541 30 13 21WD6HGH .. " 7.473 54 22 31 VE8RG 14 274,77S 859 37 96W6BCT " 3,478 33 17 20 VE8Ml " 62,084 312 26 57WB6BWI .. " 30 3 3 2
K6CT __ ..... 28 560 13 7 9 Canal Zone
W68SY .... 21 17,030 102 22 43 KlSHH 14 93,600 554 22 56
K6AEZ " 10.302 73 21 30 Kl5lC " 46,939 267 24 49.. ..
WA6MWG " 9, 177 63 22 35
WA6WPG .. " 5,719 52 17 26 Costa Rica
WB6FWW " 4.320 55 13 14 TI 2HP 14 263,175 939 30 91
WB6CGA " 3,610 37 16 22 Cuba•
WI PY M/ 6 " 1,656 25 10 14 C08RA A 90,160 367 42 73WB6rCR " 1,160 21 10 12.. C08JC .. .... 21 650 45 7 6K6ERV ..... 14 52,032 191 30 66

W A4 N GO - Dick (K6CTV) recent lyWA61lK " 46,276 195 29 63 Dominican Rep...
K6EXO " 34.101 151 26 55 HI8WSR A 384,951 1107 60 101 moved to the East Coast. Must hove..
W6RKP .... " 32,004 145 28 56 used to cartWA6EYP " 31.590 146 26 52 Greenland a' extrc moving 'a'..

OX3JV .. .... 14 168,735 661 33 72 all that with him.K6QDD " 23,232 132 24 40 gear....
OX3MN .. 53,924 320 22 46WB6FGr .. 19,110 115 24 41

WA6QW N .. .. 16,476 99 26 38 Guatemala
W6SUD ... . .. 15,420 91 20 40 TC9SC 14 S9 .388 523 23 55W6KNE " 10,504 72 19 33 r G9SI .. 40,600 385 19 31... .
WA6 ES B " 3.434 43 14 20••
WA6SBO .. 7 8,950 69 19 31 Honduras
K6BPR 3.5 880 18 11 11 HR1RP A 13,692 156 22 20
W7ESK .... A 233.825 428 71 128 Mexico
W7YBX •• 21 6.624 59 18 28 XE1ZE A 169,606 581 53 '4
W7ENA .. 1.368 25 12 12 XE1CE 14 19,710 168 20 34
W7DLR 14 22,120 123 24 46 XEl HHH " 8,700 137 " 30..
W7QPK " 21,420 117 21 47
W7MK I .. 14,945 89 23 38 Nevis I.land
W71VI .. 8.178 .. 17 30 VP2KJ ...... A 87,925 51S 27 38
W7MX .. .... .. 7,216 64 15 26 N icaraqua
K7VYU " 5,109 49 15 24 YN1LH ...... 14 10.848 93 14 34....

K8HIR ... .. . A 176,528 '" 63 124 PanamaW8J1N .. 134.640 256 74 130 HPUr ...... 14 11 ,960 221 11 15WA8EWT .. " 25,650 119 35 55
W8WC " 22.610 104 26 59 Puerto Rico
W8lXU .. 19,175 99 34 51 KP4AOO .... A 270.633 ..6 65 112
K8YRN .. 12.792 80 34 44 KP4RK .. 34.884 217 30 46
W8VNO 21 25,949 126 24 53 KP4BBN .... 14 35,088 233 24 44
K8VDV " 16.900 97 21 44
WA8CIH .. 10.296 72 18 34 AfricaW8UCI .. 2,937 33 13 20
WI BVP/8 .. 1.725 28 8 17 Angola
W8HUO 14 64,376 222 31 73 CR6JL 21 84,240 341 24 .. 11 BAF-High all band scorer fa,
WAaAJI .... " 46,060 184 28 .. ......

CR6AU .. 9,700 79 16 34 Italy. Now what is Mino doing withW8RXY 43.774 181 24 62 ....
" CR60S 14 84,018 264 34 80.. ..

that troublesome teleprinterW8NK " 20,850 98 25 50 ....
'" a......

K80VK " 12.597 91 17 34 Comoro Is. pho ne contest?
K8DWQ .. 8,159 77 13 28 FH8eD ... ... A 4,608 53 11 21
W8KYY .. 2,667 43 7 14
W8NNH .... .. 2.387 27 11 20 Congo Republic

TNSAA .... A 19,728 125 21 51
K9VFF ...... • 25.132 10. 40 63

LiberiaK9ZJV ..." . .. 16,490 86 34 51
K9MHW ... . .. 13.908 73 28 48 El3C ...... 14 1,540 26 9 13

The crew that won the John Knight,K9DTB .. 2,952 '0 19 22 Libya....
W 6VY Trophy 'A' YV9AA relaxingK9ECE 21 29,940 135 25 60 5A3TX ...... A 33,108 182 17 45....

W9LKI .. 1,848 31 7 17 5A1TW 14 291,870 723 35 106 at th e Club headquarters . l. to R,-
WA91SM .. 14 28,259 132 24 53

....
YVSBBU, SAEC. 5BOA, SANF, endK9KCQ " 2.703 21 14 19 Malawi....

SBPJ.WA9 FXJ " 1,596 23 12 16 7Q7PBD A 103.675 270 51 92..
W90KM .... 7 2.070 33 11 '9 M arion IslandW9PNE .... 3.8 110 9 6 s lS2MI A 7,400 .. 18 32
WOQUU .. .. A 95.852 218 52 111 MauritiusWa l BS " 32,809 126 44 65
KBJPl ... ... .. 4,950 46 21 29 VQ8AM A 95.580 207 53 124
K6GSV " 1,904 29 14 20 Morocco
WOLBS .... 21 21 ,958 77 21 41 CN8GB A 407,784 882 48 108
KllBUU .... 14 16.043 102 21 40
WOKll " 4.165 46 , 4 21 Mozambique
WOSCM .... 1 '02 18 7 15 CR7ll A 2,940 36 14 21

CR7GF 14 25,050 122 27 4'Alaska
NigeriaKl7FAR .. " 14 15,598 212 12 20

W7SI M/ 5N2CKH _". A 187,110 427 47 107
Kl 7 .. 5,456 72 11 20 5N2JWC .... 14 48,642 253 22 44....

Bahama. Republic of Conqo
VP7CX ...... A 133,422 559 40 11 9Q5AA .... A 22,815 14' 23 42
VP7CC " 64,668 29 1 42 60.... Reunion IslandVP7NS .... 14 286,003 1148 32 8. FR7ZG A 31,996 173 2' 51

Canada Rhode.iaVEULQ .. 14 76,500 312 23 62 ZEUE A 427,572 707 65 ' 4'VElTG " 50.481 301 20 51 .. ....
VE2WY .... 14 38,184 156 24 62 Sierra Leone
VE2WA " 30,616 132 29 57 9L lHX 14 60,690 258 26 59.... ....
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Somalia Turkoman
6060W .... A 129,648 311 46 100 . UHBBO

" 36.1 76 170 23 53
South Africa Uzbek

I S6N ...... 14 121.840 367 36 .2 U18CT A 360 12 4 6
ZSI CZ .. 73,632 271 30 66 UIBAG 14 23,052 150 22 46
Z54JB ...... .. 29,100 135 25 50 u r8lB .. 8,840 8• 11 29

Uganda
5X51U '4 120,848 415 31 81 EuropeZambia
9J2[Z A 30,720 .25 34 62 Aland Island
9J2VB ...... 14 238,428 579 35 113 OHONI A 21 ,138 246 17 59

Belgium

Asia ON4S1 A 184,366 421 55 121
ON5KY .... 21 27,874 146 22 55

India ON4VS .... 14 8,272 12 18 26
VU2 RM A 15,229 83 32 5& Bulgaria
VU2CK '4 30,879 115 23 50 lItuF .... 14 589 23 5 14
VU2AK .. 10,320 15 21 3.
VU2KM .. 2,964 44 13 26 CZKboslo'Yakia

OK1AOP A 151.590 480 46 111
Iran OK3COR .. 124,950 450 51 119

EP2AU 14 85,446 ""302 33 .. OK IADM .. 55,860 232 45 95
Israel OKIVK .. 11,771 120 21 58....

4X4MJ .... 28 1,632 34 6 ' 0 OK IAFB .. 3.900 43 14 36
4X4FQ .... 14 211,050 580 35 91 OK2ABU • 2,010 48 8 22..
4X4AS ... 3.5 29,392 221 11 33 OKIlC .... 21 168 • 4 4

Japan OK3CEH
"

18.692 151 22 50
K6EVR-Ron Camp at the operating OK3EA .. 17,358 166 21 45JA1CG ...... A 87.900 415 31 44 ....

OK2BEN .. 4,180 72 12 26position before th e contest JA ICFN .... .. 83,850 346 36 50ere..... OK2 BOB .. .. 1,380 50 5 18JA I BU I .... .. 10,300 83 11 33. took over, OKIV8 .. 1.275 40 6 19JA I HGY .. .. .. 1,122 22 15 19
JAIHKP .. 28 12 2 2 2 OK1 MP .... 1 4,100 18 • 32
JA3CVA .... 21 21,31 5 148 20 29 OK20P .... 3.5 5,499 134 1 32

OKlAAE .. 2,970 107 5 25J41 UJ 21 15,925 114 21 28 ..
OK3 1R .. 2,356 72 6 25JA IKFQ .... .. 13,896 131 16 20

lA3COX .... .. 10,120 .0 18 22 Denmark
JA IJXU .... .. 3,741 4' 16 13 O14RT A 127,512 354 63 135
JA2BGW .. 3,672 51 12 15 OZ4WR .. 32.777 168 27 46..
JA6UD .. 1,848 22 15 18 OZ3SK .. 29,656 203 26 62
JAINSJ .... .. 1,792 25 14 14 Ol9QW .. 5,967 79 18 33
JAIMYR .. 1,518 26 11 12 OZ40X .. 210 15 4 10..
JAlIIX .. 416 13 8 • 013KE 21 401 15 5 6
JA6AZQ .... .. 102 7 3 3 OZ70MR .. 14 593 19 7 •lAlCBG .. 96 6 4 4 Engla.nd..
JA2AEV .... 14 143,509 531 36 51 C30n A 58,880 226 44 84
JAICWP .. 76,358 367 28 45 G3MWZ .... .. 6,264 58 19 35..
JA6NP .. 75,860 310 33 57 G2AJB .. 4,472 64 14 29
JA2ANX .... .. 5,220 51 15 21 G3 MKX .. 4,042 63 13 30
JAllPO .... .. 4,224 53 14 19 G3CAl 21 23.256 167 18 33
JA6AV .. 2,100 30 12 18 G3RMF .. 8,976 81 16 28
JA2TY ...... .. 527 18 1 10 G3PZO .. 8,624 15 16 33
JM AaR .. 480 11 6 •.. G3FXB

"
251 .640 118 33 87

JA4FM .. 20• 11 4 7 G3lS F .. 142,010 416 39 71
JA2BTY .... 1 13,05 0 83

....
23 35 C3HDA 1 14.328 142 22 50

JA II Nl .. 11,858 91 22 27
JA8CC .. 1.729 35 • 10 Finland

OH2BH A 53,508 287 35 B9
KA2RJ .4 11,214 326 26 52 OH30C .. 10,500 150 21 4.
KA7DB .. 10,320 8• 16 32 OH IOE .. 10,064 86 22 52

Korea OH3ZN .. 2,952 68 11 30
Hl9TR 14 ' ,244 111 13 23 OH 5OQ .. 2,898 65 14 28

HC2lDA-Evidenlly the gong hod a Lebanon OH3YI .... 21 81 11 3 6
reg ular field day set up. W ith a ll OH5AO .. 45 • 2 3OD5LX 14 5,900 42 13 31
that spcce th ey should have planned Malaysla. West

OH2DX " 125,358 486 31 71
OH281 .. 11.300 425 30 70

on multi-tron smitte' opera tion, 9M4lX A 2B9,8B4 518 65 139 OH2TJ " 68,100 374 30 70
9M4l P .. 211,680 533 78 130 OH400 .. 34,596 223 29 64
9M2lD .... 21 13,145 96 20 35 OH500 .. 3, 100 84 • 22
9M4JW .... 14 13,116 .6 23 31 OH3XZ .. 780 37 5 15
9M2GF .. 9,000 83 17 28 OH2TE .. 527 29 5 12

Ryukyu Islands OH3RK .. 160 16 3 7
KR60J .... A 181,140 512 52 82 OH1VA 1 5,014 84 13 33

France
DJ2SP-Heinz is rea lly QRP. That 's Union of Soviet F9MS ...... A 39,516 205 28 46

F8WE .. 18,130 135 22 52......
all of 30 .....otts on the desk . Socialistic Rep. F9RM .. 14,308 ' 4 21 52......

F8Be .. 588 24 5 16
Armenia F3PK ........ .. 13,376 129 15 23

UG6AW .... 14 4,516 55 • 23 FBPI ........ 21 11.1 81 138 18 33
Asiatic F5BY .. 1.054 27 5 12....

UI9KTE .... A 27,068 150 " " F2SY 14 17.524 224 12 14:; .. .... . UA9RR ... 21 11 .11a '04 12 30
UA9EU '4 22,656 12. 18 "46 FlFK ....... 14 230,220 .36 30 60

F7 EI ... .. 16,048 110 22 37UW9AF .. 3.6 1,028 85 5 23
UAOEK A 21,420 196 29 31 Germany

• UACEH .. 4.598 66 17 21 OJ6QT A 538,916 .22 ,. 181- UAOSH 14 5,201 70 " 25 OJ2QZ A 419,386 64. 82 199
UACGF .. 113 15 3 4 D130W A 225,723 415 13 128

DJ2HH .. 210,700 444 72 143• , Azerbaijan
Dl7AA .. 145,350 338 59 112U06BR A 27,230 138 22 4. DUHU .. 131,147 317 62 137...... UD6BN 14 3,190 40 5 24
DJ3WE .. 124,968 330 54 lIOU06BO .. 1,548 32 5 13 OJ5VO .. 107,640 254 54 130UD6FA .. 133 1 3 4
Ol7BO .. 87,756 28 7 50 92

Kazakb DJ8SW .. 55,350 220 41 '4Ul7NW 14 666 18 6 • Dl8BS .. 42,350 188 37 73
Kirqbiz OM2AEC .. 35,600 201 26 63

UM8KAA .. 14 36.696 •69 30 " OJ7VY .. 34,800 203 34 80
UM8KAB .. .. 1,056 22 • 13 DJ5HN .. 21,792 119 36 81....
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DJ7ZG .. 17,490 81 38 OS Sweden

QDJ4S0 .. 12,760 96 23 35 SM5BOQ .. • 205,116 601 52 106
DLllA .. 11,842 108 21 41 SM3BIZ • 204,282 m 51 131..
OJ8Xl .. 9,0 10 99 16 31 SM5BPJ .. 20,650 110 24 46
OJ2YE .. 8,965 101 16 39 SM4CMG .. .. 11,100 95 23 31
OllOW .. 8,160 '6 23 28 SM4CHM .. .. 2.720 53 11 23
DJ2UU .. 7.888 109 11 51 SM6AUl .. .. 1,922 42 9 22
DJ81 F .. 2,961 60 11 36 SM5ClK .. 960 28 10 '0DJ2SP .. 1,050 33 8 22 SMSAM .4 209,050 696 J] '0...
DJ8PY .. 1,010 27 13 11 SMSANH .4 177,821 550 31 96
OM2BOH .. .. 288 18 6 10 SM5RK .... .. 57,024 311 28 53
DJ6SY .. 121 1 4 1 SM2ClT .. 48,848 301 28 58
DUZG ...... 21 71,463 300 21 56 SM6AMO .. .. 24,058 216 18 28
OJl l P .. 39,689 194 23 48 SM5BPZ .. 2,904 65 10 23.. .. ••
DJI KOA .. 5,796 51 11 29 SM5FT .. 690 SO 4 11....
DJ 30J ...... .. 1,794 25 12 14 SM5GA .... .. 336 12 6 8
Ol60F .. 1.323 25 10 11 SM6BOM .. 330 12 5 5
DJlJlK ... 14 182.090 548 36 95 SM5BDS .. 130 11 3 1
DUBA .4 180,422 463 31 '02 SM5CAK 1 2,772 11 , 2S
OJlSX .. 35,644 213 26 SO SM7CRW 3.8 2,852 '9 4 27
DJ4PU .. 35 .524 193 24 44
OJDGS .. 31,242 114 30 52 Switzerland
Ol 7E L .. 11,269 92 19 40 HBU Y • 412,895 111 68 161

HB9MO .... .. 161,298 39 1 55 119 W4AXE-Doug wa s 2nd in the USAOJ 6DK .. 7,990 93 16 31
HB9UO .... .. 14,904 104 33 59OJ2YA ...... 1 14,965 123 22 51 and Jrd world high o n 21 me,

DJ3KR .. 3.5 9,024 11l 11 36 Wale•DJ9VW .. 900 33 4 27 GW3SFC • 2,970 66 9 24
Dl5Dl • 90,965 361 32 83 GW3DCD . 4 21 ,945 186 .. 38
DL4VR .. 23.520 139 32 48 Yuqosla ...ia
Dl5GF ...... •4 146,910 642 23 60 YU3DV • 67,950 360 38 112 HawaiiDl5AO .. 119,000 440 31 69 YU2DB .. 5.986 98 14 27 KH6 EPW • 101,100 454 31 52Ol2PO .. 24,780 135 26 58 ..

YU3tB .4 20,460 m 20 40 KH6 FJl .. 21 25,912 2lS 18 22OL4RM .... .. 5,7 46 92 11 IS YUI AG .. 54 9 2 4 KH6rBJ .4 127,350 522 32 58OL5B R .. 4 ,282 11 10 19....
KH6BVS .. 61,841 354 22 45

Creece Union of Soviet ~ Marahall I••SV8WPP • 47,472 354 26 60
Socialistic Rep. U6CI ...... • 98.016 351 46 sosvewaa .. 20,000 lSS 28 52

Iceland E.tonia New Zealand
ZL1AIX .... • 486,402 112 16 .46Tf3EA ...... 14 19,020 .49 19 4. UR2KAC • 1,196 42 • 18 lllAGO .... .. 106,238 305 54 61Tf2WIA .. .. 16,335 188 14 31 UR2AO ...... 1 1,564 .. , 18 Zl3 AB 14 36,225 200 26 49

Italy UR 2GZ ...... 3.8 510 29 4 IS Zl 3RU .. 2,160 35 IS IS
11 BAF ...... A 326,716 648 61 139 Europe a n Zl4BO 1 2.900 6D 13 12
Ille K ...... .. 30.618 248 35 91 UA3VB A 21,631 169 27 7D.... Ph1llppine•IllCr ...... .. 27.142 130 28 54 UA6FD .. 1.802 35 11 23 22l1SF ........ 21 30,485 '" 23 .. UA1KBW .. 14 66,033 320 29 58 DU1Cf .4 3,100 4' IS
uwsc .. 23,16i ISS 21 32 UA6XG .. 38,353 263 28 se Tahiti...
I1ZFT •4 13,160 34. 3D .. UA4KWB .. 31.023 291 18 63 F08Bl 14 21,504 '" 18 30

UAiCX .. 8.122 102 9 22Netherlands ....
Wake 1.landUA IKIL .. 6.854 109 10 36PAS LV A B,040 102 18 49 •• KW6E1 .4 5,5B7 11 10 22UWI0L .... .. 2,3 10 44 12 23PAIlHBO .... 14 21B,386 628 35 9' UA4 KCE .. 1,311 41 8 ISPADHSJ .. 13,727 118 18 35 .... UW3TE .. 1,212 46 1 14 South AmericaNorthern Ireland UA3FT " 100 26 6 14

GI3UG .. • &l ,90B 34' 25 " UA3AM .... .. 16 2 2 2 Arqentina
GI3CDF 3.8 35,052 3D9 19 SO UA1CK 1 3,600 " 11 29 lU10GM • 144,39B 391 53 84

UA3UTR 3.8 180 11 4 8 lU1DAS 28 35,136 206 21 43Norway
Latvia LU8FAO 14 64.600 235 29 11tA3C ... ..... A 32,625 161 29 46 l U4GAU " 32,708 168 2S 49lA6U ........ .. 5,796 58 21 42 UQ2KAT A 1,380 42 1 23

4,995 48 16 29l U40 MG "LA8NH 14 22,120 233 18 38 UQ2KHE .. 629 35 5 12
LA3UF .. 20,262 1S2 22 44 Brazil
LA8WG .. 1,326 65 9 16 Lithuania

PY2CQ A 95,9 10 255 41 91UP2 0N .4 1B,43B 231 13 29 ....
lA51 H " 345 21 4 11 ... PY I NBF .. 84,870 259 45 18UP2NA E 3.8 1,232 " 4 18

PY7AKW .. " 17,712 89 26 46Poland
MoldaTia PYUG .... 21 15,120 102 .8 38SP5XM A 40,748 214 40 82

UOS LP A 10,030 '" 11 42 PY30J " 6.090 101 11 10SP6AAT " 5,246 111 10 33 ....
PYlBWF .. .. 540 13 8 8SP9AJN •• 21 260 12 5 8 Ukraine PY3AH) .... 14 182,245 5D4 34 93SP5ZA .. 110 1 6 1 158•••• UBS UN A 282,842 684 6' PYlCAD .... .. 154,880 425 3S 93SP5AR .... '4 64,787 290 31 12 U85KYB .. " 4.230 17 11 34 [Col/ti,w ed 0 11 page 94JSPSHS .. 8,28 1 94 15 34 UBSFG .... 21 11,918 130 ' 8 4.....

SP9ANH " 1,960 40 9 19 UB 5C I 14 82,836 399 33 84
SP6Pl B .... " 621 3D 6 13 UB5BX " 13,970 236 13 42

UB50D .. 7,700 146 12 32Portuqal
UBSEO .. 4,452 69 10 32CT1NW ... 21 2.813 SO .0 19
UBSCK .. 3.570 63 10 32 CR6Jl-Julio wo s 2 nd wor ld high onCTIKH 1 1.092 28 3 10
UBSOE .. 2,016 56 1 21 21 me.

Rhode. UBSIU .. 648 26 5 13
SVOWF A 11 ,340 118 15 30 U85K ED .. 110 11 3 7

Roumania White Runia
Y04WU .... A 7,084 . 08 16 30 UC2KGa •• 1 '0 10 2 5
Y0 21S ...... A 1.472 38 9 23
Y03KBC .4 1,872 6D 5 21 OceaniaY031M .. 220 19 3 8
Y02CJ .. 190 19 3 1
Y03RF 1 9.. 40 7 16 Au.tralia

VK2KM 21 16,568 150 11 21
Sc:otlond YK2.1J'K .4 93,OB& 32S 35 14

GM3BC L A 60,120 262 41 19 YK2WD .... .. 15,458 94 25 34
GM3JOR .. 21 6,626 10 15 23 VK2A KF •• 12,s 03 101 18 33•
GM3SFH .. 14 1,056 41 4 '8 VK3ATN .. A 182,055 401 61 92
GM3 NQS 3.8 3,66B 130 5 23 VK3Tl ...... •4 40,362 162 32 61

YK3Hl .. 17,667 106 24 39Spain VK3XB 1 1.282 28 9 1EA71D A 71,216 266 41 105 YK3KS .. 360 2D 4 2EA7JT .. 4.368 10 12 3D
EA4GZ 14 173,452 144 3D 13 Cuam
EA3KT .. 340 20 4 13 KG6APJ .4 123,9B4 38' 31 12.."
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CQ Reviews:

The Clegg 22'er

BY W ILFRE D M. SCHERER,*
W 2AE F

T
il E long awaited Clegg 22'eT has made its
appearance on the amateur equipment
market and judging from what we have

see n of it. this package was worth waiting for.
The Clegg 22'eT is a 2 meier tra nsceiver with

fu ll band coverage, designed for a.m. com­
munications in fi xed. portab le and mobile serv­
ice as may be desi red fo r genera l a mateur work.
or C.D. operations. It also may be operated on
~IA RS and CA P frequencies that are adjacent
10 the 2 meter amateur band.

' Veil engineered. ruggedly built and neatly
packaged in the typical Clegg fashion. the 22'er
contains a tunable triple-conversion receiver with
loudspeaker. a crystal-controlled 20 watt input
plate-modula ted a .m. transmitter and a built-in
power supply which may be operated from 11 7
v.a.c. o r from 12 v.d .c. (posi tive or negative
gro und) . T he only extras you need for ge tti ng
o n the a ir are a m ike. a ntenna and transm itt ing
crystal.

Other features include: high receiver sensi­
tivity with Nuvistor front end. excellent fre­
quency stability. no ise limiter with on-off
switch. adjustable-threshold squelch. a.g.c.• slide­
rule dial. panel meter automatically switched to
read receiver Scunits or transmitter relative­
power output. transmitter-crystal spotting posi­
tion for correla ting receiver tu ning. uses 8 or
I:! mc crysta ls. push-to-tal k operation th rough
m ike cable or with separa te ex te rna l control.
m ike ga in control. m odulatio n to 100% with
peak limit ing and high ave rage e nvelope power.
TVI fil ter. phono jack to re lay a uxiliary contacts
for externally-controlled gear. provision for
plugging in external speaker. silicon rectifiers in
power supply with power transistors used for
switching when d.c. source is used. separate
fuses and power cords for a .c. and d .c. operation.

Circuit ry

Refe rr ing to the block diagram. fig. I. the
receiver section fu nct ions as follows: VI. a
6CW4 Nuvisto r, is a grounded grid r.f. a mpl ifier
which is coupled to the fi rst mi xer. V:! _\. th rough
a 144-1 48 mc ba ndpass coupler. A variab le h.f.
injection signa l of toO~ un mc is applied to the
mixer grid circui t by inductively coupling from
V:!B which is a tripler that multiplies a frequency

"Technical Director, CQ.
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The Clegg 22'e r. It is well "groomed" with 0 simple
fu nct ional la yout.

of approximately 33.3-34.3 mc which is obtained
from a temperature-compensated series-tuned
v.f.o., V:u,. and a buffer V38.

T he difference between the t r iple r frequency
and that of the incoming 2 meter signa l a ppea rs
a t the output of the mixer in the ra nge be tween
44 a nd 45 me ( 144 - 100 = 44 m e; 148 - 10 3
= 45 mc ). T hi s signal is the n fed through a
44-45 mc bandpass coupler to the 2nd mixer.
V-I. where it is combined wi th the v.I.o. frequency
(fed from the outpu t of the v.f.o. buffer) to pro­
duce an i.f. of 10.7 me (44 - 33.3 = 10.7 me;
45 - 34.3 = 10.7 me).

The 2nd mixe r is coupled to a 10.7 mc i.f.
amplifier. V:;. through link-coupled tuned circuits
to provide a narrow bandpass. T he ou tput of V ;)

feeds the 3rd m ixer, VI;. where it is combined
with a crystal-controlled frequency of 10.245 mc
to provide a selec tive i.f. of 455 kc. T he ad­
vantage of the whole scheme is that frequency
stability can be more readi ly obtai ned. addi tiona l
crysta ls are eliminated. narrower bandpass cir­
cuits can be used in the Lf., circuit trading is
not needed as in the conventional variab le i.f.
system. spurious responses are minimized.
superior image rejection can be had and good
selectivity obtained.

T he following detector uti lizes a diode. V" .\.
the a.I. ou tput of which goes th rogh a series-type
noise limiter. V1'lh. a squelch diode. CRl. and on
to the a.f. amplifier V lI A• A sim ple a nd effect ive
squelch IS used that has a diode switch fo r cutt ing
the a .f. feed in or out. as determined by a d if­
ference in biasing pol arity obta ined between the
B+ and the screen voltage of an a.g.c.ccontrol led
i.f. stage.

A .f. power output is obtained from a 6AQ5.
V Ill. which is transformer-coupled to the built­
in loudspeaker. Another 6AQ5, V 11. is wired in
parallel with V IU• but it is disabled during re­
ceiving periods by a cutoff bias obtained through
the transfer-relay coil from the negative supply
source for the relay. The 6AQ5. VIl is used only
d uring t ransm issions as described late r. _

Transmitter Sect ion

T he transmitter section begins with a crystal
oscillator. V I:!A. tha t functions with either 8 or
12 rnc crystals and doubles or tr iples in the out­
put through a 24 mc double-tuned bandpass cir-
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cuit . T his circuit is also used 10 couple the oscil­
lator and the succeeding stage. V rae, which in
turn triples to 72 mc. The next stage is a straight­
through 72 me amplifier using a 12BY7, V1 :l'

Proper circuit adjustment and modera te load ing
of the plate circuit eliminates the need for neu­
tra lization. T he use of an amplifier here provides
plenty of r.f. ou tpu t to adequa tely push another
12BY7, V",. which doubles to 144 mc and drives
a neutral ized 2£26, Vllh operating as a Class C
final am plifie r.

An impedance-matching network is installed
between the doubler and the fi nal to insure the
maximum possible grid drive . This circuit may
be tuned by a panel control which is the only
drive adjustment to be peaked. The tuning of
the interstage coupling circuits is fixed to pro­
vide complete bandpass over the required range.
The overall setup also provides complete stabil­
ity and a minimization of spurious responses. T he
output circuit of the final consists of a Pi-network
with both plate tuning and loading controlled
from the panel. It is adjustable over a moderate
range of low load impedances.

In the transmit posi tion, cu toff bias is re­
moved from V 11, so it now funct ions in parallel
wi th V 10 to furn ish plenty of a.f. power to full y
modulate the plate and screen of the final. A .f.
coupling to the final is obtai ned through the pri­
mary of the speaker transformer which is tapped
at the proper impedance point for obtaining mod­
ulation using the Heising system. A.f. power also
is applied to the driver to modulate thi s stage to
a degree too. a practice found only in commer­
cia l high-power transmitters to provide optim um
drive at the crest of the modulated wave and re­
duce distortion.

High mike gain is obtained from a speech am­
plifier, VIII'" which feeds the a.f. driver stage for

• •the modulator. Inverse feedback IS used from
the modulator output back to the grid of the
driver and the overall a.I. gai n is varied by

changing the degree of feedback. This is a screw­
driver type adjustment.

In order to prevent the receiver from o ..'er­
loading when the crystal-spotting position is
used , plate voltage is applied only to the crystal
oscillator and the tripler. Normally all the low­
power stages are fed off the common Bcpl us
line from the relay transmit posi tion. but during
spott ing the receiver B-plus is used instead with
a diode switch that prevents applicatio n of volt ­
age to the stages not wanted. See fig. 2.

A special feature is a bandpass filter, installed
directly in the common a ntenna line from the
relay arm. that minimizes the possibility of
TV I during transmissions and which elimina tes
birdies or spurious responses from f.m . a nd TV
stations when the receiver is used.

Power Supply

The built-in power transformer for the 22'er
has two primary windings. one for 117 v.a.c.
operation. the other for 12 v.d.c. use in con­
junction with power transistors in a d.c. to a.c.
converter. T he high voltage is rectified with
silicon diodes operating in a full -wave bridge
circuit. R IC filtering is used.

When a.c. power is used. d .c. voltage for
operating the relay coil is obtained by rectifying
the a.c. heater potent ial with silicon diodes in
a voltage-doubler circuit For 12 v.d.c. service.
a different cable with power plug is used wh ich
has the necessary co nnections and jumpers to
automa tically engage the transistors a nd to ap­
ply the heater and relay voltages directly from
the 12 v.d.c. source . The u.c. and d.c. inputs are
individua lly fused and the separate cables and
plugs for d.c. and a.c. power are supplied with
the unit.

Construct ion

The 22'er is well built using a rigid chassis
and a ',ii -inch thick panel. An interesting detail
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Fig . 2-Me thod of i$oloting tronuniMer B-plu$ line ...hen
crY$tol -$pott ing position i$ used . The po$itive plate
voltoge, that is o pp lied to the receiver circuih . 01$0 i$
fed to the cscillc tee o nd tripler. At the some time it i$
fed to the cathode of the diode, CRI. moking the diode
non-canductive a nd th u$ cuHing off the feed to the
other lew-powe r $toges . When the relay t ro n,fe n to
the tr onsmit pO$ition. the B·p lus feeds all t he stoges,
since the diode o node is now ot 0 pO$itive potential

ond the diode the refo re cond ucts.

Top view of the 22 'er. The receiver v.f.o . moy be seen
near the dial drive ot the right. The gadget standing
on the rig ht along,ide the vertica l e lectro lytic ca pocitor
i$ the TV I I;lter. The I;na l is ot the uppe r rig ht , t he
modulator and d .e. switching t ronsjston o re at the

up pe r left co rner.

responses were noted. T he noise limiter, which
has an On-Off switch. was exceptionally effective
and did not cause excessive distortion. The
squelch tripped with signa l levels be low 0.5 1J.v.

The a.f. qua li ty is exce ptiona lly good for the
sma ll size speaker used.

A cri ticism offered by seve ral observers was
that there is no b.f.o. that ca n be used to locate
weak ca rriers . In this respect. you'll fin d that
wit h the squelch control set just below the
threshold ( rece iver silenced). weak carriers will
readily pop out of the qu ietness.

After a short warm-up period , the frequency
stability was fou nd far better than req uired
wi th a.rn . reception. Using an external b.f.o., we
were even able to hold s.s.b. signa ls on frequency.

The slide-rule dial, which is cal ibrated every
100 kc from 144 to 148 me. is well lighted
and the tuning drive is easy and smooth oper­
ating along with a nice-feeling serrated knob
(there are no incremental calibrations for MARS
and CA P frequencies-just band-edge markers) .
Only four revolutions of the tuning knob allows
you to quickly tune over the whole band. Yet.
in spite of this. the tuning rate is not too fast
when tuning in individual signals. Even during
the aforementioned s.s.b. tests, these signals
could be easily tuned in . No backlash was ex­
perienced and no spurious responses were en­
countered with the receiver.

The Clegg 22'er is housed in a gray-colored
perforated tilt-up cabinet 12" wide by II" deep
by 6 1,.1" high . T he panel has a satinized white
finish and the knobs are in black. The price of
the unit is $239 .50. with a.c. and d.c. power plugs.
but less crystals and microphone. The manu­
facturer is Squires-Sanders. Inc.• .Martinsville
Road / Liberty Corner. Millington, N.J. 07946.
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is that the planetary-drive mechanism for the
receiver v.I.o. is mounted directly on the tuning­
capaci tor frame rather than on the panel. This
does away with a shaft coupling. insuring perfect
alignment and eliminating a source of backlash.

Operation and Performance

T he transmitter power (carrier) is rated at
20 watts input. 8-9 watts output. With a power
source of 120 v.a.c. or 13 v.d.c.• the measured
carrier output was a little over 8 watts. obtain­
ab le over the whole band. One hundred per
cent modulation occurred on the positive peaks.
resulting in a p.e.p. output of 32 watts. Peak
limiting occurs just at the 100 per cent point.
The negative peaks limit at a little less than
100% and thus prevent breaking up the carrier
and the type of serious splatter which otherwise
could occur therefrom. Also. since the negative
peaks limit sooner than the positive ones, the
average modulation is well on the positive side,
which. together with higher average power that
is realized with clipping. provides a healthy heap
of talk power. .

As long as the mike gain is not raised to where
an excessive amount of clipping takes place (as
may be shown hy large variations in the output­
me ter read ing ). on-the-air reports did not indi­
ca te any undue splatter due to clipping. Reports
a lso ind icated exce llent a.f. punch and quality,
especially useful under adverse co nditions .

Receiver

T he receiver section is rated for a sensitivity
of 0.35 1J.v for 6 db S IN ratio. Although our
measurements ind icated a figure nearer 0.55 1J.v,
this should he more than adequa te for the
majority of situations; in fact , on- the-ai r com­
pari sons checking the 22'er against converters
measuring 0.25 1J.v sensi tivity (measured with
the same equipment a nd technique ) the differ­
ence in readabi li ty of the same weak signa ls was
surprisingly small.

T he selectivity at the 6 db points was found
to be 10 kc as per specifications and no spurious
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Adding

Silicons

to the

BY ROSS F OX.* W 8P ZX

I
M PROVE the D rake 281 Sounds difficu lt. but

here is a defini te improvement with only
three small parts.

With the Q multiplier and the 100 kc marker
added. the small power transformer runs warm.
By eliminating the 6X4. the fila ment drain is
dropped to the same as before and 3* watts
of heat is eliminated from the cabinet . This may
not sound like much but hold your hand over the
6X 4 when the se t is on.

sirable to wrap the leads around the socke t lugs.
The lugs arc fragile and if you should want to
replace the 6X4 (why?) it takes about 2 minutes
to hea t the lugs and slip the leads out. No wires
are cut or disturbed from the original and it
would be easy to go back.

Place a piece of masking tape over the 6X-t
socket and print. " Replaced with modern silicon
rect." or anything simi lar. Someone may in­
advertently plug in the old fashioned 6X4. •

'" ' ..
00 eoo2w e-r

' "470

'"

,

,
6X4

(AI

-"ot. '01 sec ~"

Fi g . l - (A) l hoWI the mod ified circuit 01 wired ocron
the 6X4 locket. Afte r the addition of the two silico n
diodes a nd the 100 ohm rel istor the 6X4 il no lon ger
used. (8) lhows the ma nne r of installa tion. All three

compo ne nts a re lelf supporti ng.

,

'"'0'"

-319 Clark Road . Arlington He igh ts, Cincinnati, Ohio.

Circu it

No expensive adap ters are needed. Two 600
p.i.v., 750 rna silicons and a 100 oh m 2 watt
carbon resistor are used. The ratings o n the
silicons may seem high but no transient sup­
pression is needed. T he best and cheapest "sup­
pression" in low voltage supplies is more p.i.v.
At these ratings good units should last the life
of the set.

T he 100 ohm resistor has two fu nctions and
must be used. The set has fi xed bias so the B plus
vo ltage must be dropped to the same value as
befo re and a lso, it makes a good current surge
limiter when the se t is turned on cold.

Installation

Remove the 6 bottom screws and pull the
chassis out the front. Cut the leads of the 3
parts to 1h inch and twist the cathode ends of
the silicons and one end of the 100 ohm res istor
togethe r at the ends. l eave enough lead length
on each part so a heat sink can be cl ipped on
next to the part body when soldering.

T he paris standing away from the socket
a re very rigid and won't sho rt against anything.
Thus no insulation is needed. The other ends o f
the parts are just slipped into the socket lug
holes when the lugs are heated and resoldered
(clip heat sink on) . It is not necessa ry or de-

June, 1965 • CQ • 6 S



BY URB LE J E UNE ,* W 2D EC

WAZand WPX
THE WAl and WPX certificates a re awarded by t he
CQ DX ~epartment . WAl is issued for proof of
COnlaCI with the 40 Zones of th e wor ld as shown on
the officia l WA l lone M ap. WAl is issued in three
classes. r.e. A ny mode. all phone and a ll s.s.b. Fo r
comp'lete .ru~es, »«. the J anua ry, 1962 CQ . page SO.

\\ PX IS Issued m fou r classes, i., .. all c.w., all
phone, all s.s.b. and Mixed. T he number of prefixes
requi red are: c.w.-JOO; Phone-300 s.s.b.-200: Mixed­
400. For complete rules. see Janua ry 1%' CO.
page. 51; W AZ applications, ZOne ~fap~ a nd- W P-X
applications may be o btained fro m the DX Editor
at the address shown at the head of this column.
Please send a self-addressed. stamped envelope or
a setr-accressec envejope and an IRC. All applica­
lions should be sent directly to the DX Editor.

I

- uc x 35. H uzle t , New Jersey 077.'0.

SSB DX HONOR ROLL
~I;~:A ~g~ W I~l:C _ " " 281 G2BVN 263 W7DlR "' 238
WOQVI .. ··· 30 W3 ~ .. 281 W2RGV 261 W6YMV .. 235
W22X ····· 30 " G8KS 279 G3DO 260 W3VSU .. 235

......., K2M GE ,278 PJ2AA 258 OZ7FG 233
K4TJl 300 W6UDU 277 KP4Cl 256 W2PTM .. 230
W2TP 299 HB9Tl 275 W6WNE 254 W6l JY .... 227
wapca 299 Dli lN 275 W4RlS .. 252 Kl SH N . 224
5Z4ERR 298 IlAMU 275 K6lGF .. :.. 250 K2JFV :::.. 223
W2FXN 293 PZIAX .•. 274 WIAOl 250 W3FWD ." 216
W2VCZ .. " 290 W6RKP 273 W4PAA 249 KlJMV ." 213
lU!xe 288 K9EAB ,273 W4NJF 248 WA2EOQ "' 210
K8RTW 286 W2lV ,271 K4HYl , 248 SM5Uf • 208
WA21IS 217 W3KT 270 GM3JDR 246 K6CYG ..::' 203
N4QM 249 G3NUG 269 XElAE 246 W6USG 203
W3DJZ 215 G2Pl , ,265 K80NY 244 W4HUE . 201
KOUKN 202 W4SSU 263 YV5AFF 239 ..

Pete r, VS6EQ
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G. the net has been able to keep track of items
of interest to it regardless of their locat ions. many
sta tio ns relay messages picked up from sta tio ns
not in skip range. Th is business does not take the
form of routine traffic, but ra ther items of per­
sonal interest to net members with regard to
other ama teurs and arrangements that will facil i­
ta te some activity of amateur radio o r one of the
net members.

An award. the SEANA-5outh East Asia Net
Award- is given fo r contact with a majority of
the SEA NET members. These rules are varied
periodicall y as membership changes: complete
da ta ca n be gotte n from the net award manager,
9~1 4M B .

Another intent of the net was to develop fast,
efficient net opera tion both for keep ing net mee t­
ings short and also in the eve nt of actual emer­
gencies. T his proved quite sat isfactory with
sometimes as ma ny as five QSOs going on simul­
taneously ± 10 kcs fro m net frequency all ar-

Chuck, XWBAU/ K7LMU

Jan, 9M2JJ



Drake, VS6EK, with XYL

ranged by net control within fi ve minutes afte r
the net opened.

XW8A U served as net control until early '65
whe n the duties were taken over by 9M4LX. The
net also proved to be helpful for those members
who traveled in Southeast Asia. XW8AU check­
ing in from BVI, VS6 and HSl , all in one week.

For some personal glimpses of the o riginal
member stations. all of whom are somewhat rare.

XW8AU. Chuck: better known for K7LM UI
3W8. now in the US; while in Laos. flew as an
aerial delivery specialist for a civilian aviation
com pany. sole survivor after his plane was shot
down by unfriendly fo rces.

XW8AL. Phanh (pronounced "Pan") : Direc­
tor a Statistics of the Laotian Government. QSL
Manager is K6EVR .

XW8AV. Charlie : USA ID advisor in the
Laotian Bureau of Public Roads.

HS IX. Andy (not pictured ) : US advisor in
ma intenance to the T hai Ci vil Aviation Admin­
istratio n.

9 l\f2 DQ. James: British rubber estate mana­
ger in northern Malaysia.

9M2JJ. Jan : Peace Corps teacher in elect ricity
and rad io. Now in US.

9~t2CR. Colin : British lT V advisor to the
Malaysian Telecommunications.

9 ~14M H. Ted : Major in the Signal Corps of
the British Army. Designer of the SEANA and
award manager. 1059 Upper Chang! Road. Sing­
apore 17.

9M4LX. Bob : Sergeant . fl ying as electronics
opera tor in the RAF. Present SEANET net con­
trol.

Ja mes, 9M2DQ

Colin,9M2CR

BV IUS. Mike : Now DL4SZ. US Army War­
rant Officer in electro nic maintenance supply.
XV L is DL45S. No activity from BVI US now.

VS6AJ. Herb : An ex-OZ7. now custod ian of
the club station of the Hong Kong Ama teur
Radio T ransmitting Socie ty. Seimens represen ta ­
tive in a Dan ish import fi rm. Recent acquisitions :
Ge rman XVL who could write a ham 's language
dictionary, quad, a black cat (the second op) .

VS6EK. Drake : retired with his XVL in beau­
tiful surroundings overlooking Hong Kong har­
bor and the Pacific.

VS6EQ. Peter : Businessman.
9NI MM. Moran : Catholic Father in mission.
4S71W. Ian : British tea planter in northern

Ceylon.
Others active now in the SEA NET are

XW8AX. Bill and XW8AZ. John (QSL via
W6KTE ) and XW8A Y. Ocie. All are with
USAID-Bill and John in Requirements and
Ocie in charge of the well dri lling program in
Laos. (Tllx K7LMU)

Here and There
CRS Portuguese Guinea: C R5AJ is a new station
from here working 20 meter c.w. and 15 meter
a.m. t r -» LlDXA ).
CR8 Timor: C R8AE. Jaime, operates a .m. fone
only and speaks very limited English.
CT 2 Azores: CT2AM is active station here work­
ing transceive on 14238, 28 March at 2 100 GMT

with good signals. He is a.m. but copies s.s.b.
QSL to PO Box 3. Santa Mari a Airport, Azores
Islands. CT IJJ may DXpedition there thi s sum­
mer. ( Tllx LlD X A ).

1
I

Bob, 9M4LX.
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The fo llow ing certifica tes were issued between the period from March eth. 1965 to and incl uding:
Ap ril 5th. 1965 :

TWO·WAY 55B

ALL-PHONE WAZ

CW-PHONE WAZ

PHONE WPX
Mino Cu zzo ni
F rank Inch ley

v. Roy J a ck son

Andre K . D rzyszto fi k
W alter P latt ne r
Zyka Vil a
G eorge Stem pil e
M a vis Stafford
V . Roy J ack son
Ku rt R. Schmetsser
W al dem ar W . A aatcwsk i

M akoto In am i
T ed A . Cu llia n

CW WPX

MIXED WPX
ZL4BO

SP .5A lG
OE.5 P W L
O K IZ W
DJ6LD
V K3KS
ZL4 BO
W 8lZV
S P.5A IB

J A fiAV
K6TSY

300 TWO·WAY 55B
W 2F X N R obert Scu lly

I1B A F
G 3AG

8

111

3 13
314

li S
11 6

6"
629
6JO
631
632
633
634
6"

Pete Billo n
t.ota ,-aucuno
Ro land Engberg
Col. L. Kinll
V ictor Za kha rov
Kau nas Pol itech nical

1nsnune
G . A . Gormly
J ohn A lbert S tobbe
Y ngve T ro jer
D r. Diet rich Eck a rdt
C. E. Lon gst reth
T o m W orton
Robert C . W ebb
Er nest N . Lefebvre

Press ley B. White
J o hn A lbert Stobbe
Ted A . Cu ll ian
J uan J o rge G u gig

W 40M
W2WZ
K6TSY
YV.5 RRU

W AfiMW G
Y U 3EA
S M 1C XE
V U2A K
U AJ F U
U P2K N P

V K.5GG
W 2WZ
St\.t7C N A
DJ 2ZJ
W A .5CBL
G J H F P
K4ASU
K1P NL

292
293
294
296

211.5
::! 116
2117
21 HI
2119
2 120

212 1
2122
2123
: 124
212.5
2126
2127
2128

200 TWO-WAY 55B

100 TWO-WAY 55B

303
304
30.5
306
307
JOS
30'!
3 10
3 11
3 12

YV.5BPJ
W 3DJZ
W SHOl
IIPP
W40M
W 8IJ Z
W 2WZ
ZRIC R
WA .5 E F L
SM 7ACO

A rma ndo E . A ldrey
Arden R. H o pple
Boll Check
Piero Pusone
Pressley B. W hite
J oh n H . Bricker
J oh n Al bert S tobbe
C live R. Burchell
Montz Schi llm ier
G illis Stenvat t

126
127
128

469

W .5KC
K0UKN
W 3DJZ

W 3D JZ

Vincent L. Ro sso
Bill Denn is
Arden B. H o p ple

A rde n R. H o ppl e

--'. '.

r,tt,
IGVI U5

1
I
I,

•, ••
• • • •

--
To p I. to r., Phanh (pronounced "Pen") XW8AL, Herb, YS6AJ . Bottom I. to t , Father Moran, 9N IMM, Mike. BYl US.
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Monday on 2 1060 kc at 2000 GMT and if ba nd
not open they use 14040 kc at 2 100 GM T and fail­
ing that they try 7020 kc Tuesday fo llowi ng at
0430 GMT and in ei ther event QSOs will be han­
dled by VR6TC alter sked is fi nished. {Tnx
WG DXC).
XZ2 Burmat XZ2LA. Ed. reported on 14254 and
14270 kc around 1600 GMT. QSL to Box 371.
Rangoon. (Tn" VERON).
5\\'1 We~tern Somoa: S\V1AZ. George. is on 14
me c.w. around 0700 GMT. (T nx L IDXA ).
9J Zambia: The Radio Society of Zambia is or­
ganizing a field day station at a location twenty
miles west of Kitwe. with the call sign 9J6AA / P.
The station will be active from approximately
1300 GMT on Saturday. June 12th to 1500 on
Sunday, Ju ne 13th .

Two transmitters will be used . The 'A' station
will opera te contest style on c.w. throughout the
period. on all bands from 1.8 to 28 me, and wi ll
be particularly interested in co ntacting European
portables altho ugh all ca lls will be answered. T he
'8 ' station will co ncentra te more on local pub­
licity and will operate a.m. fone and c.w. at a
more leisurely pace.

All contacts will be confirmed and will count
double points for the new Worked Zambia
Award to be announced shortly.

The call sign allocation for Zambia consists of
the blocks 91A, 91Z and 9JA-9JZ. At present only
9J is being used and all ind ividual ama teur call­
signs are in the 9J2 series. However, any of the
other numeral prefixes from 9J I to 9J0 may be
used for special activ ity stations such as exhibi­
tions, fie ld days. etc.. and from time to time the
Society wi ll organize and operate such stations.
( Ttl" 9I2W). 73. Urb. W2D EC

I

Cha rlie, XW8AV

EA6 Hale-uric Islands: T hese islands will see some
more activity during the fest ival and fai r of
Pa lma de Mallorca. The station. EA6URE, again
will be set up at the T rade Fair, whereas all othe r
EA6 stations, viz EA6, AF. A I. AM. AR, AS,
AU, AY, AZ. BC will show more activity during
the period of June 20 until J uly 5. [T nx VERON).
KC6 East and West Carolines: Present stations
here are KC6F~1. Fred. at Eastern and KC6BO.
Bern ie. at Western . Larry. KH6BVS. sleds both
most nights. Try 14270 at 2300 or 03-0400 GMT.
{Tnx L1D X A ).
t U South Shetland Islands: LU4Z0 around
14320-25 kc around 0230 kc looking for USA.
particularly Texas stations and speaking English.
( T tl" IVGDXC).
sve Rhodes: SV0WF. Jack. 14240-50 kc usua lly
from 1800. QSL via W2PCJ . (Tns NEDXC).
TJ Cumem unsr TJ lAC, Fred. worked 29 March
at 2200 GMT on 14250. promptly went Q RT when
the pile li p began. QSL to Fred Buchner, c/o
Electric City Corp.. West Cameroun. (T nx
L1DX A ).
VK9 Cocos-Keettnu Is.: VK9CR on but not very
active because his beam is only 15 feet high. He
expects to raise it soon and receive some new
equipment. Thereafter. he will be more active.
Bo b was worked by VK3A RX on 5 March at
1230 GMT and has been heard on 14250 at 1200
GM T. (Tnx L JDXA ).
VKtJ Calls. New calls for 1965-6 are VK0TO­
Macquarie Island (Trevor Olrog, VK2TO)
VK0G \V - Mawson Base (Antarctica - Gill
Webster. VK6ZW) ; VK0KH-Wilkes Is. ( Dr.
Ken H icks. ex-KC4); and VK0MC- Wilkes Is.
(John MacKenzie ) . {T ns L IDXA ).
VR61Jilcairn Island: VR6TC sleds W50LG each

r •

He rb, VS6AJ

1

,

,

lan, -lS7IW

Ted, 9M-4MB
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Contest Calendar
BY FRANK ANZALONE.* W IWY

Ju ne
June
June
June
J une
July
Ju ly

Calendar of Events
4-7 C HC/FIIC/ HTII Pa rty
6-7 Berm ud a Co ntest

12-13 Nationa l Field Day
12·13 A RRL VUF QSO Party
26-27 A R RL Fie ld Day

3-5 Venezuelan Contest
Hi-IS Colombian Contest

ARRl Field Day

Sta rts : 2 100 GMT Saturday, J une 26
Ends : 2400 GMT Sunday. June 27

We have o ur own F ield Da y over here too a nd
it rea lly stirs u p the " pea patch." From the stand
poin t of pa rt icipating o pera tors thi s o ne prob­
ab ly to ps a ll a mate ur compe ti tion .

T he June issue o f QST will give you a ll the
deta ils.

CHC/FHC/HTH Party

Starts: 2300 GMT Friday, June 4
Ends : 0600 GMT Monday. June 7

This o ne was fully covered in last month's
CAL EN DAR. T he sco ring becomes a bit involved
because o n the many di ffe ren t categories. It is
h ighly recommended that you review the ru les if
you ha ve in te n tions of partcipating .

The awards are many a nd varied so it m ight be
worth yO UT while to take a crack at it.

M a iling dead line for yo ur log is July 5th and
the y go to : C lif Evans. K6BX. Box 385, Bonita .
Calif. 92002.

Bermuda Contest

Sta r ts: 0001 GMT Sunda y, June 6
Ends : 0200 GMT M onday, J une 7

T his is a two week-end a ffair a nd the above
dates a re for th e second hal f. T he fi rst sec tion
has a lready ta ken place. Fu ll coverage wa s given
in last mont h's CA LENDAR.

Your en try m ust be in the hands of the Con­
les t Com mi ttee befo re July 15th . Add ress: Radio
Society of Bermuda . P. O. Box 275, Ha m ilton,
Berm uda.

National Field Day

Starts: 1700 GMT Saturday, June 12
Ends : 1700 GMT Sunday, J une 13

If you hea r a ny o f the Europeans signing Ip
yo u wi ll k no w tha t they a re pa rtcipat ing in the
F ield D ay. T h is being a Europea n ac tivi ty we
are not e legible 10 com pe te, but we are invited to
work these low powered po rta bles a nd he lp thcm
build up the ir score.

No specia l lo g form is requested but you
should list your con tac ts p rogressively (e .g.
57900 1) a nd ind icate the band of operatio n and
times in GMT. Send yo ur logs to the RSGB Con­
test Com mi ttee, who knows. th ey m igh t have
so me kind of an award fo r overseas stations that
subm it the best list. Address : 28 Littl e Russell
Stree t. l ondon, W.C.I , Eng land .

• t4 Sherwood Road . Stamford . Conn. 0690.5 .
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Venezuelan Contest

Sta rts : 1000 GMT Saturday, J ul y 3
Ends: 2400 GMT M onday, July 5

The Rad io C lub Venezolano has organized
thi s contest to commemorate th e 154th a nn iver­
sa ry o f th e Independence o f Venezuel a .

Bands: This is a phone o n ly contest. All bands,
3.5 th ru 28 m e, a.m. or s.s.b.

Seria l Nrs: The established 5 digits, RS report
p lus a progressive 3 fi gu re contac t num ber sta r t­
ing with 00 1.

Va lid Contacts: Stations in the Americas:
With YV, o ther A merica n countr ies a nd res t o f
the wo rld . Stations on other Continents: W ith
YV and o the r American countries only .

Scoring: One point per co ntact and o ne multi­
plier fo r each count ry a nd each YV prefix
wor ked o n each band. (T he same stat ion can be
worked o nce per ba nd . ) The score fo r each band
is the number of con tacts m ultiplied by the num­
ber o f count ries a nd YV prefixes o n th e band.
The fina l overall score is the sum of the score
from each band .

Lo~s: Your lo g m ust contai n in th is o rder:
Date and time in GMT. sta tion wo rked, num be r
sent a nd received a nd m ulti plier . ( F irs t time
worked only .) Use a separate sheet for each
band and incl ude a sum mary shee t showing the
num ber o f contacts, multipl ier a nd score fo r each
band , as well as the Total Score. (Sum of scores
f rom each band. Add the last colu mn.) And
don't forget to sign the usua l declaration a nd
your ca ll. name a nd add ress in BLOCK L ET­
TERS.

A wards: C ert ificates to eac h station that esta b­
lish es the fo llowing con tacts: Sta tions in the
Americas; 10 YV sta tions and 10 o ther countr ies.
Stations on other Continents; 3 YV stations a nd
3 other A merica n count ries. (s.w.I's must show
100 and 50 contacts respect ivel y. ')

Special Awards: A Trophy for the YV a nd
Foreign cham pion. A medal to th e YV a nd For­
eign sub-champion. And a specia l awa rd to the
s ta tio n , incl udi ng YV. contacting the g rea test



Winners 1964 New England
QSOParty

KI\""JD 1:\1;1\\.) 20460 K I l 811 {Co n n.) 13,224
KIY KT ( ~ l a\s . ) U ,66O K I UZG ( V~r.) . 8,784
WISWX ( N. H . ) 17,820 K1WZY ( Ve r. ) . 2,856
WtCTW ( N. H. ) . :5 .016 WIE lD ( Maine) 7,776
W i nGO (Conn . ) 16J~96 WIUOT ( M a ine) 6,300

K I EWL ( R.I . ) 1,950

number of countries. Medals will also be
awarded to the Continental winne rs. plu s four
Central and South American areas.

It is requested tha t a remittance of 1.00 or its
equivalent in IRe 's be included with your log if
you are eligible for an award. This will be re­
turned if you do not qualify for a certificate.
Ent ries must be in the hands of the Committee
before September 15th and they go to: T he
Rad io C lub v enezol ano. P.O. Box 2285 . Cara­
cas. Venezuela.

Colombian Contest

Sta rts: 0000 GM T Saturday, J uly 17
Ends : 2400 GMT Sunday, J uly 18

T his is a new one, organized to ce lebrate 100
years of communications in Colombia. Its the
world work ing the HK·s. all modes c.w., a .m. and
s.s.b. and all bands 3.5 thru 28 mc.

Seria l 1'i'rs: The conventiona l 5 and 6 figures.
RS I RST report plus a progressive 3 digit contact
number starting with 001.
Scorin~: Stations on the A tnerican continents:

3 points for each HK contact and a mult iplie r of
I for each HK prefi x on each band . Stations OIl

other Continents: 5 points for each HK contact
and a mult iplier of 1 for each HK prefix on each
band. The Fina l Score will be the total QSO
points multiplied by the sum of HK dis tricts
from each band.

l.oJ:s: Use a separa te sheet for each band and
each mode. Logs should show in this o rder : Date
and lime in GMT, station worked. serial number
sent and rece ived. multiplier, contact poin ts. A
summary sheet showing the scoring fo r each

QCWA 1965 Pa rty Results:
top ten scores

\\'8:" IIK 21 7 wcnr 91
W6ZPX 177 WJII:? 88
K6G IL 125 W7LQ 76
WJ EIS . . . . . . . 113 W6PLS 76
W9VZP 112 K2KD 68

WI AQ E 68

band and the final score is also requested. And
your call , name and address in BLOCK LET ­
T ER S.

A wards; Special awards will be given to the
highest score outside of Colombia. the highest
score from each continent and in each country.
Awards will be made for each mode and up to
third place where justified by the number of
entries. Of course the HK's will have awards for
the ir own h igh score rs.

Logs must be in the hands of the 20th of J uly
Contest Committee before October 20th. They
go to : T he L.C.R.A.. P.O. 1I0x 584. Bogota,
Colo mbia. S.A.

Edito rs Notes

Are yo u kidd ing. wh o has time for notes'! Have
a wonderful summer.

73 for now. F rank. \V I\VY

1964 New Hamp. QSO Parly Results
The to p man in the state was W ISWX with
6270 po ints on c.w. K I Nn~' headed the phone
list with 176 points.

Tap Ten out of Slate
W3A IZ S20 W )A YS 320
KIII VV 432 K8G WK .. ... .• . . 320
W3M PX 3711 \\'2KTR 304
K IEWL 360 K.l II S P 304
KtVII ,310 \\' B2MFX ,294

\VI S\VX. \V3AIZ and K IVII were the only
stat ions to work all 10 N.H. count ies.

•

USA-CA Record Boole.
T il lS is it. In staid conservative black and white

print, the: USA·CA Reco rd Book will not offend
o r clash with any of the colors in your shack. There
are fifty ind ividua l maps delineated with over 3000
(/ know ;/'5 liard to believe} separate county boundry
lines. Each of these counties are pla in ly marked and
a facing page has them listed in alphabetica l o rder
a long wit h several spaces for perti nent information
towards the USA·CA Award. Amaze your frie nds
a t pa rties, be a whiz a t school, confuse your famil y,
don't be the o ne who stands idly by when someone
asks how man y cou nties are there in Iowa. How
much", you ask. ex pecti ng a h uge amount to cover
the cost o f th is glimpse into Americana. Only {don't you Illite tha t word) S I.25 buys you the
complete book brought to you r house post-paid . It's little enough when you sto p to consider it.
Order one soon, maybe tomorrow, today is already shot. By the way, there are 99 count ies in Iowa.
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amateur radio customers, but always refer them
to the nearest authorized service agency which
stock most of the parts required fo r proper
repair work ."

The ham who received this letter visited the
agency he was referred to and tried to obtain
the parts. He was told that he woul d have to wait
10 days or so because the parts were 1I0t in
stock . T he anger genera ted by this situa tion is,
in my estima tion, justified.

Why didn't the service manager tell the ham
customer that he was send ing the parts ordered
to the service agency and could be picked up
there? Instead of aliena ting a customer he would
have made a frie nd.

Ham customers are no different than anyone
else when it comes to expecting service after a
sale. It takes no customer rela tions expert to
see that all othe r thi ngs being equal. the manu­
facturer who renders the best service through
his dea lers or distributors will get the m ost re­
peat business.

H AM C LIN IC fi les contai n many letters from
factory service man agers or cus tomer relations
personnel thanking us for helping out their
customers. We have been able to do this because
the ma nufac turers involved send us service bul­
let ins. instruct ion man uals and special informa­
tion which we can use to help the hams who
write di rec tly to us, Sometimes we are able to
help. sometimes not.

If you are a manu facturer and you know th at
IIAM CLINIC is not on your service mailing list,
we can help you to help yourself if you put us
on your Ji st:

Information Wanted

Anyone out there in hamland ever put together
a pre-selec tor using a Mallory lnductuner using
a W.E. 41 7·A tube? Now we do not mean a
converter. If so would you please send us the
information so we ca n pass it on to those seeking
it-especially to on e persistent reader who seems
to be stuck with a lo t of tuners?

Surplus Equipment Info

We conti nue to receive letters from hams
who have obtai ned surplus components such as
transform ers, chokes. tuning assemblies of all
kinds, power supplies, odd cathode ra y tubes
etc. These hams wan t us to tell the m what they
have bou ght. Although we do try. our "batt ing
ave rage" is very low, and here's wh y. Unless
the part is listed in a Federal Stock Cata log o r is
a part of currently avai lable whole surplus items,
we're stuck. Please do not ask us to try to identify
a surplus compo nent by appeara nce or schematic
num ber. We cannot.

Using C1evite Transfilters

The diag ram of a typical i.f. amplifie r using
C levite T ransfil ters ( reg.} is show n in fig. t.

The T ransfi lter is a three terminal piezoelectric
ce ra mic filter designed to replace conventional
i.f. transformer assemblies. The small size o f
the Transfilter, freedom from alignment (they

HAM
CLINIC

•

---_/\
CH A RL E S J. SCHA UERS.* W6QLV

O
N E thing that the repu table and

long-established manu facturers
of ham radio equipment have

learned over the years, is tha t many
(i f not most ) of their ham customers
ca n and often do repair their own
equipme nt--even though they are en.

couraged to use autho rized service centers.
The manu facturer who thou ght he co uld

"drive" his customers to using his service agency
or factory repair fac ilities by den ying legitim ate
requests for service bulletins or other information
has found out that this tact ic does not work or
the manufacturer has long since gone o ut of
business.

Word travels fast in ham circles when a man­
ufacturer slights his customers by refusing them
technical information which they kno II' exists.

Recentl y, one of H AM CLIN IC'S reade rs wrote
to a newer company and requ ested some service
info rmation. He was told th at it is not the pol icy
of th is part icular compan y to let custome rs have
service information ; th at this inform ation was
o nly ava ilable at autho rized service ce nters, and
that if the ham wanted his set repaired he should
not do it himself but take or send his set back to
the factory or to a service center located in his
area.

Now I happen to know that this ham is a
good techn ician and does have excellent test
eq uipment. Wh y should he pay someone else
up to $ 10.00 per hour for doing service work
he can do himself? In th is case. the reader had
fou nd out th rough anot her ham that there was
a modification (the factory had discovered ) that
would make the set a lot better. He did not ask
fo r any trad e "secrets." We hope this man ufac­
turer will learn as did the othe rs.

We have found that most manu facturers are
very cooperative with their customers. It is o nly
natural for them to wa nt their ham custo mers
to use established service center fac ilit ies, es­
peciall y if the custo mer's set is st ill under
wara ntee.

Genera lly, if a man ufacturer makes a modi­
fication to one of his sets tha t improves opera­
tion, he is anx ious to see tha t his customers
(w ho are properly reg is tered as owners) receive
the necessary informati on . This is good business!

Wh at would you do if you received a letter
like th is from a factory service man ager? "We
do not ship component parts ordered by our

72 • CO • June , 1965



Fig . l -Typical U . ampli­
fier using type TO-o2
Clevite tran sfi lter elements
instea d of conventional U .
transformers. The diode
detector can be replaced
with a ring de mod ula tor
for s.s.b. work a s ex-

p lai ned in the text.

4
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Fig . 2- Ring demodulator (detector) for s.s.b . Diod es
CR1·CR4 can be any good low front to bock resistance

types. The auth or used 1N78B type.

the type of T ransfilter, prope r va lues of R 'J, and
R I and the tra nsistor required for the circuit.

Other transistors which may be used in the
typica l i.f. amplifier to replace the 2N 169's
shown. a re : 2N78A . 2N 168A, 2N449 and
2N 1217.

A ring de modulato r can be used a lso with
th is circuit for s.s.b. demodulat ion instead of
the single I N34 diode (CRt> . CR, ( fo r a .g.c .}
can be moved to a stage ahead of the demodu­
lator,

SSB Ring Demodulator

F ig. 2 shows a ring demodulato r which I am
curren tly using in a receiver I have under con­
structio n. This circui t can be adapted to circui ts
using tubes as long as the impedances a re ad­
justed for the inpu t values shown.

The b.I.o. signa l injected into the demodulator
should be a good sine wave signal and be stable.

Warm-up Drift in low Priced Receivers

We have had a number of lette rs from readers
who have purchased low-priced ($ 100 to $200 )
receivers compla ining about wa rm-u p frequency
drift. One reader compla ined abou t drift as high
as 30 kc.

As we have pointed o ut befo re, warm-up drift
is just that. Regardless of wh ether or not a ll
vol tages are stab ilized. all components in a re­
ceiver are subjected 10 varying temperatures and
the heat does cha nge component va lues. Some
compo nents (especia lly in frequency determining
circui try) are affected more th an others, but if
the set is left o n long eno ugh, component values
tend to "sett le dow n."

To red uce warm-up drift we reco mmend a
separate fila me nt transformer for oscilla tor
tubes. This transformer is permanently con­
nected (without a switch ) to the a.c. line. We
also recommend using silico n rectifier plug-in
replaceme nts for th e rect ifier tubes used-for
the rectifier tubes do get hot. We also recommend
heat absorb ing tube shields for the final a.F. tubes
feeding the loudspeaker-these a lso get mighty

a re fix tuned ), modest cost and excellent time
and temperature stabili ty make the unit ve ry
desirable for lise in transistorized receiver con­
struct ion.

Referring to fig. I, transisto rs ( N PN) Q1 and
Q~ a re used as i.f. signal amplifiers with two
model T O-02 T ransfilters providing the desi red
se lec tivity . In operat io n, the i.f. signa l obtained
from ' the receiver's converter stage or a pre­
ceding i.f. stage is applied to the input te rminal
of the first TO-02 T ransfilter. The signa l devel­
oped a t its ou tp ut terminal is applied to the
base of Qt . Proper forward base bias is supplied
to QI by the resistance net work composed of
R t . R:! and R:I. s. , R :! and the base-emitter
ju nc tio n of Q I form the a.c. load impedance for
the T ra nsfilte r, as the lower end of R 'J, is by­
passed to ground at the signa l frequency by Ct .
R:! and R:J provide the d .c. res ista nce for proper
biasing of Q,. In many conventio na l circuits,
one resistor serves both th ese purposes. How.
ever. the optim um a.c. load impeda nce of the
Transfil ter is ofte n di ffe rent fro m the requ ired
d.c. bias res ista nce. The va lue of R 'J, is selected
to provide this o ptimum load im pedance for the
Transf ilter.

The amplified signal appears across the col­
lector load resisto r. R I. In convent ional circuits.
the primary winding of the fo llowing iJ . trans­
former provides both an a .c. load and d .c. path.
for proper transistor collecto r voltage. But since
the Transfilter does not pass d.c ., R ... provides
this d .c. path .

T he signal appearing across Q .·s collector
load, R i, is applied to the input te rminal of the
second TO-02 T ransfilter. The signa l appearing
a t its outpu t termi nal is coupled to the base of
the second transistor, Q'J, . Forward bias is sup­
plied to Q'J, via Rli and R 7.

The signa l developed a t the collecto r of Q2
is coupled by C ... to the voltage doubler diode
detector consis ting of CR t and e R'!. . Resistor
R IO serves as C R:! ' s load res isto r. with Cil by­
passing it a t signa l frequencies. T he audio signa l
is recovered from the ta p on R IO and coupled
via C" to fo llowing stages of audio amplifica tion.

The au to matic gain contro l {a.g.c.} voltage is
developed from the "hot" end of R IO and applied
to the base of Q l where it effect ively varies the
base-emi tte r forward bias. T he va lues of R l l and
C . are chosen to provide the proper a.g.c . time
constant.

Many varia tions of the basic typical i.f. ampli­
fier c ircuit shown are possible. Impedance match­
ing in the circui t shown is obtained by choice of
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here in Europe consistently operating "bare­
footed" (without a linear ).
C R·SS Receiver :\Iudifk~llions-"I own an old
RCA model C R-S8 rece iver. Any modi ficat ions
you can sugges t that will partially modernize
this good old set'!"

Yes. First replace the r.f. amp lifier with a
6BZ6-a new socket will be needed. Replace the
rectifier 5Y3GT wit h a silico n plug-in replace­
ment, Stabilize the voltage on the b.I.o. (6J5)
with a separate v.r. tube or zener diode. Add a
product detector. The ring demodulator shown
in fig, 2 can be used by switching: it in and out
a long with the b.f.o. injection voltage. This set
has plenty o f good selectivi ty if the crys ta l filter
is o pera ting properly.
IIT ·olO Mk·] Que!lolions- " How about replacing
the 6DQ5 with the new RC A 61~6B in my
HT·~O :\Ik-I transmitte r? wm I have eno ugh
power available to handle the new tube? Next ,
what Causes the parasitic choke PS·I to burn
o ut? I have repl aced this four times. Finally.
wi ll the SR- to work good with this fine little
transmitter and do you suggest trying to go on

b · h··)'·S.S . . Wi t It .

I do not recommend replaci ng the 6DQ5 fi nal
tube for more power. No. you do not have
enough reserve power. The parasitic choke PS- I
(like any parasitic choke ) wi ll sometimes burn
out when the s.w. r, is too high-make sure you
(I re using the pro per antenna for the band in use .
T he SB- IO will work with the HT-40 a nd well.
v owcver. I suggest using: a separate power supply
for the 58·1 0.

s, -t"'"
Fig . 3-The spott ing swi tch for the 1-60 and similar
transm itters is installed between the oscillator a nd

buffer cathodes. 51 is a d .p.s.t. switch.

Thirty

We have enough questions from readers for
publicat ion for at least three years. every batch
o f ma il brings them in. Although we try to keep
cu rrent with our correspondence this is a physical
impossibility- so we try to answer the pressing
questions first. We define "pressing questio ns"
as those received fro m hams who have tried
"everything" and every source before co ming to
us as a source of last resort- we receive ma ny
of these questio ns. If your qu estions are routine
and you are not in a hurry, please tell us. so we
ca n help the less fortunate. If you have no
"sympathy" for us-c-especially when we arc
faced with answering a stack of 300 letters or
cards. a t least you will have a little patience wait­
ing for your own repl y.

For th is month then. 73 and 75 to all our
readers and especiall y to those who take out the
lime to let us know we have helped them and
who thank us for our efforts.

73, Chuck. W6QLV

Questions

Interference From u T V Sel - "Since moving to
my new location I am bothered by interference
from a couple of T V sets in my apa rtment build­
ing. T he inte rference seems to be around eve ry
15 kc across the dial on my receiver. A regular
high-pass filter on the set helps a little but not
much. What can I do? The neighbors are very
cooperative."

C UI a piece of 300 ohm ribbon line to exactl y
22 inches. Connect one end across the TV set's
antenna terminals. Short the other end ( tie both
ends together ). then in series with the shorted
ends connect a .01 mf ceramic capacitor to grou nd
If this does not cure the trouble completely.
then. near the a.c. o utput soc ket of the TV set
connect two .0 I mf capacitors in series across
the two a.c . input terminals. Ground the center
of these two capacitors. If you still have trouble.
then wrap the wires going to the picture tube
with aluminum foi l and ground this. Do "01 of
course. wrap the high voltage lead going to the
picture tu be. T he measures indica ted will clea r
up about 99 % of the 15 kc horizontal sync inter­
ference . If the above does not completely elim­
ina te the QRN. then install a piece of copper
screen under the TV chassis. Hring an outside
ground to the TV set. Good luck !
l"'CX·) Power Increase-c' 'I'd like to increase the
output power of my NCX-3. How about chan g­
ing the 6GJ5 tubes to somethi ng more powerful?
Now don't tell me to buy a high power linear."

I suggest that you 110 buy a higher power
linear. T hose final tubes are working at max imum
efficiency in the NCX-3. I hear NCX-rs over

hot. We do not recommend the installation of
a smal l fan for cooling the inside of a receiver.
for if the fan is not installed properly it will do
more harm than good. Furthermore. the vibra­
tion caused by a fan can often "modula te" the
set too and this is undesirable.

For those of you who use a set containing a
6A U6 oscillator. we suggest thai you try the
6A H6. The latter requires a little more fila ment
current (but not much ) . In some cases where the
tube-switch has been made. stability has im­
proved a great deal.

If you own a receiver whose speaker emit s a
"ping" when the cabinet is struck lightly. try
swaging ( tigh tening) the variable ca pacitor plates
in the set and insta lling a good heavy extra
ground on both ends of the tuning gang. If this
does not cure the tro uble. you may have a
microphonic tube and if a new tube does not
help. you may have to " fl oa t" or spring mount
the tube socket away from the chassis. Problems!
Problems!

Spotting Switch For The Tp60

Mike Griffin. WA3AZ I sends us his scheme
for install ing a spotting switch in his T -60 tran s­
miner. F ig. 3 shows his connect ions. In o ne
position the keying is normal . in the othe r. it
permits o pera ting the oscillator only for spotting.
ca libra tion or zeroing in o n a freque-ncy without
on-the-air QR~1. Thanks Mike.
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NOVICE
WALTER G. BURDINE.* W 8ZCV

W
EL L, here it is June and the summer
doldrums have set in and the amateur
would rather go fishing or picnicking

than operate the rig from a hot old shack. This
is an annual alTair and does relieve the QR~f on
the lower bands for the new comer. It does not
help the v.h.f. operator to get more activity to
help extend the OX record on these bands. and
this is the time that favors that part of our
hobby. Increased activity will help extend our
ground wave contacts as well as those caused by
ionospheric disturbances. T he serious DXer will
be in there watching the band for any openings
on these bands. It appears that the translator on
OSCAR has quit functioning, still we can call it
a success. The fact that the technician was unable
to participate in these contacts has likely caused
less amateur activity than any other reason. I
think the low-frequency ha m has not rea lized the
full potent ial of the two meter bands due to
his bigo try. his attit ude toward the v.h .f. ba nds
and h is lack of knowledge and just possible tech­
nical abi lity. I well remember once hearing an
amateur with class A privileges sq uawk to high
heavens about the so-called class D licensee being
allowed on the air and later that same day having
another ham offer to help him make h is required
three c.w. contacts so that he could get his
license renewed (that dates me. doesn 't it?) I
have always thought that he 'did n't have the
ability to get something on two meters and hated
to be shown up by anyone. This was before the
Novice license was issued. I hope I never live
long enough to get that way.

I want to thank all of the readers that took
time out of their busy lives to thank me for the
coJumn on licensing procedures. I did not include
enough about the procedure for the General and
higher class licenses and have had to answer a
few letters from the readers about that. They
should get the Rules from the FCC and get
acquainted with the laws governing amateur
radio. That is their duty.

I was advised by Perry F. Williams. \VIUED.
Assistant Secretary of the American Radio Relay
League that they have available to the amateur
(giving tests as a volunteer examiner) free
copies of form 5·45. This will satisfy the FCC
for the information required when giving the
test. They are available to all comers upon the
receipt of a self-addressed stamped envelope.

· R.F.D. 3. Waynesville, Ohio 45068.

Thanks. Perry for the copies that you sent me.

LeI' . Play It Safe

While our hobby is the world's greatest hobby
it is fraught with man}' dangers. T his hobby is
safe only so long as it is operated with care,
otherwise it can deal a swift death-dealing blow.
Proper safety precautions can make it as safe
as playing with a baby kitten but without proper
regard to simple safety rules. you have a tiger in
the shack , It only takes a few moments to do
the job correctly, and the life you save may well
be your own. I think there has been much too
little written about this important phase of ama­
teur radio. This applies to all electrical equip­
ment. A few simple rules for safe operation of
your equipment can help save your life.

NEVER work on any equipment with the a.c.
cord still plugged in the wall outlet. Your clothes
might catch the switch and turn the equipment
on, thus causing a possible electrical shock. The
a.c. mains have one side of the circuit grounded
at the meter and the switch box. 1f the other
side is "hot" and you accidently touch the
grounded side or any object that is grounded,
your body acts as a conductor carrying a current
limited only by the resistance of your body. A
wet body has less resistance than a dry body,
therefore it carries more current. T he muscu lar
reaction to elec trical shock can often cause more
serious results than the initia l shock. Many
serious accide nts have been caused by a small
e lectrical shock.

N EVER trust bleeders used to discha rge the
high voltage filter capaci tors . T he y may open,
and the capacito rs can reta in th e charge fo r a
long time. Always be sure. discharge all capac­
itors before working on the equ ipme nt. It is safe r
that way. Good capaci tors ca n hold their cha rge
for a long time.

Do not depend on switches. interloc k switches
or bleeder resistors to make it safe for you to
work on the equipment .

Always ground your equipme nt to a good
earth ground system. Never use a gas line fo r
grounding your equipment. A water pipe may be
used in an emergency as a ground but it is best to
have a good ground system besides this method.
A good ground system usually adds to your
DXing ability. If each and every part of your
station is well grounded. and there should hap­
pen to be a short in any of the power supplies.
the fuse will blow and this is the best indication
that something is wrong. Check carefully when
you find a blown fuse. there is always a reason
for it.

When building a new piece o f equipment for
the ham shack. be sure and add a fuse to the
primary of all transformers connected to the
a.c. mains, This is one of your best safety pre­
cautions. Do not use a fuse that will carry more
current than needed. except for a small amount
for temporary overload caused by the initial
surge of power due to switching. This protection
costs very little. and it can also save an expens ive
power transformer.
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" I say there Ole Man QRS, even if the RSG6 is fifty
yea rs a Id I can't understand your English" quoth Robert,
Novice Extraord ina ry, son of Paul C. York, 20-20
Ca lyne Drive, Fair lawn , New Jersey. Pau l says Robe rt
is the world's bes t unsorte r of so rted pa rts. He grabs
the microphone everytime he is close to the sta tion.

Pa ul' s ca ll is W62HUX.

Never work on equipment when sta nding in
wa ter or on a wet basement floor. One of m y
frie nds was nea rly electrocuted wh ile using a n
electric d rill to make some holes in his boat
whi le sta ndi ng in the wate r. he knew better but
just too k a chance that nearly cost him his life.
THINK before doing: a ny th ing like that. it may
save your life.

Another crazy th ing: that we attempt to do is
ins ta ll a n a ntenna near power lines. If the tower
should happen to go awry. it ca n fall on the
power line a nd put you in the obi tuary column.
\Vc read quite often o f th is kind of a n accide nt.
Always tell your helper never to try to pull you
off unt il the power has been shu t off as he would
likel y be elec trocu ted a lso. Never insta ll a n a n­
tenna nea r power lines. no use courting the
Silent Keys colu m n.

Another sa fety preca ut io n that we often fail
to heed is the installation o f adequate ligh tn ing
protect ion. L ightn ing arrestors cost very lillie (or
the protect ion they affo rd. If you want to have a
bea utiful fi reworks display. try hooking a group
of neon bulbs to a good long wire antenna a nd
wa tch the glow a t the a pproach o f a big elect rical
storm. I ha ve see n the d ischarge from my 940
foot long wire jump a Ih inch spa rk ga p during
a good storm . J ust what do you think that would
do to the primary o f the antenna coil in your
receiver'? A good, well installed. grounding
switch would be the hest protection. A lightning
arrestor. properly install ed will protect your
valuable rece iver from sta tic discharges ca used
by lightn ing. Follow the insta lla tio n instructions
ca refull y.

Fina lly. ins truc t the fa mily wh ere to turn ofT
the power if a n accident should happe n. Tell
them NEVER try to remove anyone that is
connected to a ny e lec trical circuit until the power
is O F F. Study firs t aid a nd be sure tha t someone
in the fam ily knows what to do in case of a n
emergency.
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The foregoing sta tements a re not intended to
scare you in any way. They a re made 10 make
you aware of the dangers lurk ing within your
tra nsmitter. it is just as safe as it ever was, )'OU

are the unsafe age nt in th is deal. I ha ve been
reading the back issues of Ihose magazines that
I've been collect ing and was amazed to find the
number of hams tha t ha ve lost their li·ves by
electrocutio n. just because the y did n't ta ke the
proper preca utions whe n working o n thei r sta ­
tion. Not a ll of these have bee n beginne rs. some
of the m had been hams for nearly 25 years. one
very we ll known ham was kill ed with o nly 500
vo lts . Voltages of less than 100 volts can cause
death. Many people have bee n killed by ha ving
a small house rad io fall into the bath tub with
them. Man y have died install ing radio or tele­
vision a ntennas. we just can't affo rd to loose any
of our ham fraternit y.

JUST HE CA REFUL. Think. SWITCIl TO
SAFET Y.

Lette rs
My o id friend , Allan lI errid~e . G 3IDG. 96 George

Street. Basmgsto ke , Ha m pshi re, E ngland send three
not es with thr following info rmalion. " I want to thank
you for mrnl ionin , my need for March. April and J une
1945 CQ Ma , azine , and K 2EEK for !>ending the J une
lvsue." ( Wit hav e some m ixhl)' {inl' readers o j Ih i s
column, Allan.) Allan sends a loni: list o f Novfces heard
in England. A lla n usually wo rks no vices o n the week­
end...

Alan sends a few potnrers along 10 the p rospective DX
novice.

" W hen a st at io n sends KN ( a s distinct from K ) aftc r
a n " oyer" n me ans he is already in QSO and does not
wa nt others try ing to b reak into a two -way QSO. Only
th is a fte rnoon I had a KNl calling me whil e I wa s in
co niact with a KNf'. Th is kind of action makcs a bad
name fo r a n o pera tor , so keep silent when you hea r KN .

" Whe n yo u have ca lled CQ OX and received a reply
from foreig n parts do not includ e you r add ress and
a sk for a QSl . the re has been nothing to confirm yet
a nd that is what a QS l docs. W a it unt il the second or
third ove r before a\k inp: for a QSL.

" Appreciate that . wh en askin({ fo r a QSl that the
DX ..rauon can have no idea o f you r address, Pa ss it
du rmg the contact if condi tion" permit: c merwtse look
the OX stat ion's address in the Call B(J()k and send a
card '- I RST . The areal ma jority o f o ve rsea s o perators
o nly buy the C all Boo k occasionally so it is ra rely up-to­
dale with tbe U.S. a dd res .

" Check the QSl Burea us. mO\1 OX stal ions send
their QSl via the bu rea u 10 reduce o perati ng cost o f
ou r ham sta tions. Do nOI expect o u r ca rds next week ,
out ma il goes by surface ca rr ier. n o not send ca rd .. to
A RS ll.U, this is no add ress and is ra rely know n by the
postal authorities {,d : J U "'ha( / (old ) '011 ) if it is neces­
sary express it "Amateur Radio Statio n xu" this will he
of so me help. Always pU I the best a dd ress o n the e n­
velope th at you ca n (let . it is best 10 enclose the ca rd
in an envelope to insu re the card arriving in fair con,
dit ion. The Call Book list s the address o f most fo reign
D X stauons and most o f them c a n be addressed a t thei r
Cull Bo ok address. If yo u wa nt a ca rd by Atr -rnail send
surftc lent postage or In ternat io nal Reply Coupons to
defray poslal cha rges. ('d . note : U .S. r ostat Jlump:J call
nOl bl' IHt'd h )' DX J'"';OllS 10 st'nd cardJ hack 10 ) ·OU .

it is possible to b'l) ' Jort'iKII :JI (l/np., f rom Jam, sOll rt"J 10
St'tld ,h, DX sta tion, Olh, r "" iJ' srnd Internatio nal R , p l,.
CcmponJ.)"

Well. fellows there is proof that you a re (letl in(l. o ut
a nd will have to list en more carefully 10 the sta tio ns
ca llinp: you. W orking nx is quite a thrill and I personally
want to thank the Ioreign sl at ions for reporting the re­
ce ption of you r st at ions. It proves the a b ility o f the
no vice and also proves Ihat the novice i\n'l a se-cond
rare ham and is well o n h is way 10 becomins a fist Ihat



has 10 be reckoned wilh when the OX ls calli ng. Well
done, fellow hams.

Another jerter from lI a jime Suzuki, Ino k a..hira 2-33-12.
M ila ka-Sh i. To kyo . J apa n tells me that he was very
thankful for the many leiters that he received from the
readers concerning his receiver and that he is not willing
10 ..ell it for any price. He Intends 10 co nfi rm 200 coun­
Iries with the receiver and hy the way I also intend 10
huild a copy of the receiver as a back-up receiver for
my stanon. It is very much like the first receiver Ihat
WI<ZCV used when he became a ham . M ine usee a f>11fi
regen with a 76 first a .I. and a 41 as the output tube. I
worked many stations with thai and a 6C5-6l6 trans­
miner and a long wire antenna. Too many beginners Ihink
that it is necessary to have a n expensive station to have
fu n on the ham-bands. I guess they want to be "sugar­
cu red hams." T ry low power.

I want 10 thank the rea ders tha t so k ind ly helpe d
Va sco Feli ll: , CHI 102, Est. de Renfk a-713-20-Frente ,
li sbon 4· Portugal 10 get Ihe small paris to pUI his
B C-6 11 on th e a ir . it is now o n 3700 kc. H e will be on
wit h a v.r.o. Into a 6146 am plifie r befo re long a nd helpinl!
to give ma ny of us anome r country. W ell done fe llows.
he has p ro mised us some pictu res of the ho me-b rewed
shacks o f ma ny young Po rt u guese hams fo r this column.
W e jusl mighl make this a column for the bellinninll
ham the world oyer if we can keep leuers like that
comi ng into the column. I will a lso be receiving some
literature from overseas manufacturers in the near future
from CT0102 and this will add to our files for an...... ermg
Ihe many questions that come our way. Allain. thanks 10
one and all. Read the followin, leiter.

" Dea r Walt : Jusl a note 10 advise you that your
tevorue statement of "Two meters is the most used
band" Is a most correct statement . As of this date.
22 M arch . • have jU!">1 fin ished ~O~ days of consecurtve
daily contacts on two meters. 1 believe no one could say
the hand I dead . After raking a dare jokingly from you.
I decided to try to better the ~OO day record. If this
i..n't a record I would like some one to prove it, In our
con tact o n M arch 1Mit made ~Ol da ys. 1009 contacts with
2 1M different stations . (Bob , I believe I con better }'Ollr
record, I/o' . T he mo st po wer used was an ARC-3 , with
m ost of these contacts be ing m ade with a Hea th Twoer
Into a te n element F inco bea m . 32 feel high . The receiver
was an RME-~OA wi th a n A meco converte r.

" Walt . as for you r Iriends ove rseas who need small
parts fo r Iheir con..tru ct ion I wor k two blocks from a
la rge supply house and would he glad 10 purchase p ar is
and ma i1 them overseas. Yo u r fo re ign fri end s have only 10
write me a nd we can gt'l together on lhi ngs. You see in
addition to ham ra d io . I am also a sta m p a nd coin
collector. I can purchase almost any small part needed
for any circu it. Be glad to do il for you r f riends.

" . .... iII .-.end you a picture soon. Your friend. Robert
O . Flint. WARKJN. M3 R uhy Avenue. Wilmington. Ohio.
·nI77."

Rem em ber an April letter about the "have and
have not club"? R ead Ihis letter and you can see Ihat
it could be a big success. Never attempt to put a new
ham on the air if he can do it himself. you can often help
more wtth GOOD advice and Ihe right information .
Doing the job for a renew thai is able to do for himself
ju">t makes him more dependent. tha t is no t help. If
a fe llow is too laL)' to try, we jU"it don't need him.
lI elp ini a di ..ahled a"ipira nt i"l a difft' renl story .

" near W al l : K eep up the good wo rk w ith the novice
sect fon. I enjoy il ve ry m uch.

It seems to me to be a darn sha me thai manv N ovices
are nOI o n the a ir. T he re a re two N ovices here in my
neip:hborhood who cou ld he o n lhe ai r a nd ju">t don' t
rrali1e it .

I was ta lk ing to o ne o f them yeslerday and asked him
why 1 ha yen 't heard him on yet and his a nswer wa s
' 1 don't have enou~h room for an a nlenna.' W ell 1
decided to investigate. sure enough he was rillht. The
longest anlenna we could pul up was 47 feet of : 19 wire.

The t ransmitter ( a T -60 ) wouldn't load on any band.
so we dug inlO the ju nkbox and found an antenna tuner
from my novice days and il worked! A quick check
with the s.w .r. bridge showed a 1.1 to 1 s.w.r.!

Today he informed me that he has worked 7 states
on 40 meters and MO meters but no one on 15 meten.
1 U~ the ~me tuner with my rig and a 60 foot lona-

fig . I - An a nte n na t une r fo r lo a d ing lo ngwire on.
ten nos. The coil is 30 tur ns o f Airdu lI: # 1010 or eq uiv.
ale nt with e very othe r t urn d epre ssed for e ase in
dip pi ng the ad justable tap. A multieontact switch could

be used for a switchc ble odjustment.

wire. M y rig is an NCX-3 and a T A-3 1 fo r 20 meters.
I' ve worked a Kl7, KH 6 a nd a J A 3 o n the no vice
ba nds ( 40 meters) with t he lo ng-wire! I ha ve e nclosed
a dia gram for the long w ire tuner.

Al least I tr ied, W alt. (Tha . ts a lo t more thon some
0/ them do , Tom , T honk s.Y

73 . T om C u lle n, 2 W estview Drive, W all ingford ,
Connec ticu t. ..

w etl Tom you we re wrong, I d id publish It and t hi..
i"l what I have bee n try inl! to get all of you to do . I
know that ma ny of you have lillie tricks for doing
something 10 im p ro ve the operation o r output of your
station, o r lor helping 10 put out a beuer signal o r jus t
pili ocr a sillnal from some kind of transmitter, These
are the letters thai .....e need. with just enough letters ten­
ing about the DX that you work, to whet the O X ap­
rente of the newcomer 10 get him going. W e CAN
make this the best read column in any magazine if you
will help.

I am printing a diagram of the tuner that T om sent
and if it doesn't do the job for you do n't fo rget the
handbook section on antennas. Rem em ber the article
we had in the NOYKE column on limited space a ntennas?
I believe that if we really wa nt 10 get on the air with
some kind of radio signal thai we ca n do it.

T his is o nly a pari o f a tetter as I am running short of
space and want to get some of thts in form al ion in th is
mon th as next mo nth s letters will fi ll up Ih elr space.

" near Walt : I hav e bee n rea d ing C Q for qu ite a
wh ile no w and I lik t' some of the a rt icles you have had
pu b lishe d. 1 am o n ly a T ech no w but my cond itiona l
is in th e m ail . I am 17 at th is writing hut I w as fi rs t
licensed at 13.

A f ter a year as a no vice I got enough nerve to tack le
v.h.I. and started with a 30 wall Iransmitter . d ipole
antenna and an FCV· 2 converter into an ATCS receiver.
A!I all things go. 1 get o lder and I hope " w iser" a nd
have graduated 10 an S R R-I3A . a 29 tu be duat-co nver­
s io n superheterodyne with a OCW4 n uvsstor preamp and
co nve rter. All this is helped with a S element H i-PAR.
beam (10 db Ilain) 3R feel hillh fed with RG -RU . Bu t
on the other end I decided for reasons of T VI 10 reduce
power a nd ended up with a Iv..: wan homebrew rill.

Wilh the low power I have confirmed 20 stales and S
cou nrr tes , V P7, VP~, KP4. VEl and C02 and heard
43 slates plus X E and FG7 plus many Y Es and VPs.

W a lt. I am very much Interested in n.b.f.m. and wish
10 know what yo u are usinlt.

n . D ave G earhe art . W A 4GVT. WA 3? ? ? 4 17 Ch urch
St reet. Sno w Hill. M aryla nd ."

n a ve there seems 10 be a good deal o f Interes t in
na rrow band f.m. in our ra nks so we w ill i/.et me infor­
marion to you soon a nd maybe tell so me o f the new s in
the colu mn. D efinit ely you will ha ve less TV I whh that
method of modulation a nd It i~ the chea pes t m ethod o f
modulal ion except c .w.

" Dca r W alt : My brother and I decided 10 wrile you
a Icller and tell you how much we like your NOV ICE

column in CQ. W e are enclosi nll a p ict ure o f u s a nd Ihe
rill h u e. W e lhoUlllhl maybe you could u se it in you r
column. See photo lalot month .

La rry a nd I are 15 year old twins a nd we attend
Anacortes HI gh School where we are sophomores.
~' y call is W N78MQ and La rry 's is W N 7C AV. I have
worked I I sta tes and also M id wa y Island . La rry has
~ Siales worl.:ed.

The rig is a H ea th OX·l 0 ....'ith a separale power sup·
ply running 50 watts. The receiver is a H a m m arlu nd

[Camilliit'd 011 ptlge 104 }
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BY BOB BROWN, K2ZSQ
AND ALLEN KATZ, K2UYH*

A
T ER man y seasons of sheer procrast inat ion

co-colu mnist K2ZSQ finally hopped on
the bandwagon to Dayton for the big

Apri l 10 hash. The X YL. unfortunately. couldn't
be coerced into a jet fl ight. so we packed off for
Wg territory with luggage. jr, op., and a nervous
chihuahua in our borrowed V\V. Truly a trip
to remember. ...

To make a long story short. we hit Columbus
the Thursday prior where we stayed with rela ­
tives wh ile contemplating the virtues of the
"perfec.r V HF terrain" (quote from K8REG ) .
We arrived at the heigh t of a typical M idwestern
downpour wh ich pro mised to die down in a
matter of minutes o nly to linger on un til Satur­
day. After the Hamvention we were gingerly
ushe red out by 36 tornadoes. the most devasta­
ting twisters in many years. Fortun ately we were
situa ted at the very edge of the holocaust, hut
ma ny towers plummeted to ea rth across Ohio.
Indiana and Ill inois. well. so much for the
weather, the ride and K8R EG 's "perfec t VH F"
land.

Our welcome at Dayton, though. made the
entire effort worthw hi le. ever have I at tended
a convention where I wa lked in at 9 A.M. and
was la te! The ce ntra l arena was packed solid
tha t Saturday and it literally rook 20 minutes to
travel across the aisle. By mid-afternoon one felt
that the entire ham population of at least half
the country was there. But perhaps more im ­
pressing was the friend ly a ir of greeting that
awai ted the tired personnel at the CQ booth.

For some obscure reason. the Dayton Ham­
vention has a lways been a ce nt ra l ga thering place
for VHF'ers. Save the Syracuse affair in the fall .
Dayton offe rs perhaps the fi nes t a rray of spea kers
a nd forum s geared to the v.h.I, enthusiast you'll
find anywhere. Shame I hadn't given in sooner
and made the trip.

Needl ess to say. we'll be back. But we'll do it
by plane next time.

How Will the New Rule s Affect VHF

At the Dayton gathering and just about every­
where else right now, the excitement centers
around the proposed rule-making to alter the
structure of amateur licensing in the U.S.

·c/o Allen Katz, 48 Cumberland Avenue. Verona, New
Jersey. This QTI-I is to be used until further notice.
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Basically, we feel tha t th is is a good thing and
one which at least makes an attempt towards the
betterment of American hams in general. And
it is widely felt that these rules will probably
turn into law pretty much as is.

The question arises : How will these regula­
tions alTect V HF'! If you have read the pro­
visions of the proposal you are aware that the
primary emphasis is on the international low­
frequency DX bands 'where the grea test majority
of ham radio add icts thrive. The six and two
meter bands are apparen tly left pretty much th e
same as they have been for years.

Afte r the completion of the FCC's two-year
plan. operat ion be low 50.250 and 145.000 me
would be restricted to holders of the new Ama­
teur First C lass and sta nda rd Ex tra C lass licenses.
In addition. there will be an absence of Novice s
in the 145-147 mc area.

At fi rst glance. these changes do not appear
revolutionary. Indeed they are not. But they will
breed change, a change in average age of the
operator. a change in operating procedure. and
an overall change in the ca libre of inhabitants .
Spectrum space has not been vastly a ltered. nor
even reallocated seriously. But we do feel that
the basic structural changes in licensing will
affect our two primary v.h .I. bands more than
you may realize.

A change ;11 the average age of the operator.
Though not something you could su m up as
eithe r good or bad. the fac t is that with the
exte nsion of the Novice term to 2 years and the
re lin quishment of all 144 me privileges, the influx
of "new blood" to the v.h.f. bands through this
medium will cease. In many ways th is is good . for
only the graduating Novices wit h a sincere desire
to ex perime nt on the frequencies above 50 mc
will put signals on the air. The idea of go ing for
the Tech o nly to contin ue using existing two
meter gear when the license ex pires has been
nipped in the bud. Our prediction is that the
graduating Novice who does go v.h.I. will get
far more from it in years to come, as well as
make more contributions to the true art, than
ever before. But this will come at the expense of
the 2 meter new-comer population. By the time
he does get on two. though. he will be older and

FLASH : New 432 Me Records Set

W5LU U o f San Antonio. Texas. worked
W4 UWH. Auburndale. Fla .. WA4RY R in
Englewood. F la., and W4G JO in Sarasota.
Fla . A rough check o f di stances looks like
about 1000 to W4GJO. 1010 to WA41lYR and
1040 mil es to W4 UWH , All contacts were
made o n 432 me April 11 a t 2050 CST .

K5SD~1 & KST UP ( Houston area) a lso
worked into Florida.

All these excede previous distances re­
corded for non-moonbounce 432 me contacts
by a wide margin according to information
available.-K2UYII

•



This brilliant auroral d isplay was
photog raphed by Or. C. W. Gart ·
I. i" of the Notional Geographic
Society a "d illustra tes. a s w.1I a s
can be expected in black and
wh ite, what a goad visual a urora

locks like.

,

more eligible. perhaps for Civil Defense ac­
t ivities and society membership.

A change in operating procedure. Here we
are ta lking mostly abou t six meters. Today, most
everyone tunes 50.1 me u p. With the majority
o f amateurs above 50 .25 there will be an obvious
shift in freq uency and perha ps some antenna
tri mming. bu t nothing serious enough to get
dis turbed about. Unfo rtu na tely. however. a good
many AR EC. C D and club net opera tions will
be pushed upward with everyo ne else. but it
shou ld n' t cost more than another set of surplus
crys ta ls and a few gru mbles.

You'll find most opinions regarding procedure
change contrary to ours. There is consternati on
in so me circles ove r the Generals losing 144-145.
It is our contention. however, that the Genera l
C lass licensees. perhaps more than others. are
better prepared 10 ad vance immediately to Ama­
teur First C lass to retain that privilege. The
vast majorit y of high -speed c.w. inhabitants on
two meters a re Generals. and they shouldn't
have much tro uble cl imbing 3 w.p.m. to hold
onto their keys.

T he 50 mc hand represents more cha nge in
opera ting tactics for the DX-chasing Technicians.
since they will have to learn new ways and means
of penetra ting th rough ba nd-edge QR~1 10 avo id
the accompa nying TVI fo und in the more open
frequencies above 50.500 me.

Overall dum!:e in calibre . Overshad owing
every thing discussed th us far is the intangible
item : the quality of ham popula ting the v.h.f.
ba nds in years to come. With abolition o f ovice
phone privi leges. rank beginners will come from
another source : Citizens Rand. T his trend has
already started and will only become reinforced
by the new regulations. shou ld they be adopted .
A C R·er. and their numbers are approaching
800.000. will be more apt to go fo r his T echnician
right off the hal, since it will be the only re­
maining license available by mail (other than
Conditional) with phone privileges. However,
there is another side of the coin.

\Vith a more technicall y-orien ted licensing
structure will come a gradual transition to a
be tter class of ham in general. New Tech nicians

will be communicating with Genera ls. F irsts and
Amateur Extras. Therein lies his incentive , if
he sbou Id need o ne.

It is ou r hope tha t the CS'er who grasps for a
T echnician license will progress upwards in
amateur ranks. rather tha n stand alone among
a large group of "true art" constituents. For
him to fu lly appreciate the magneti sm of ama ­
teur radio . he must first understand it. And this
can best be done while learn ing. With thi s goal
in mind. he will probably wind up on the low
freq uencies on s.s.b.. the modern-day intrigue
for many new hams.

The real T echn ician . on the othe r hand. needs
no such incentive nor prodding. His license
should not stand as an intermed iary. but only
as the means for permitting h im opera tion in
the v.h.f. region. T he license was crea ted for the
experimenter and the ham who took v.h.f,
seriously. And it should stay th at way.

Our pred icti on is that over a long period of
yea rs six and two meters will ret urn to the calibre
of the early 1950·s. whe n the bands were new,
excit ing and worth serious explora tion. The
challenges are ...' il! there. It only takes the right
type of person to uncover them.

We do not feel tha t there will be any sub­
stantia l loss in the v.h.f. populat ion. contrary to
what a great dea l of people are saying . We pre­
dict a hea lthy increase of interested amateurs­
ha ms who will get as much fun out of building
as operating.

Comments are invi ted on th is subject.

Canadians Get c.w. Bands

In line with recent efforts towards communi­
cating via OSCA R III, the Depart ment of T rans­
port ( DOT) has changed the rules for Canadian
amateurs to permit o nly c.w. in the lower 100
kc of the six and two meier ba nds. These cha nges,
now in effect. are intended to protec t stations
involved in weak-signal DX work, such as moon­
bounce. auroral reflection. etc.

Strong rumor also has it that the ARRL is
once again urging the FCC to apply a similar
restriction o n the two mete r band. At present,
c.w.-only is permitted on 50.000 to 50.100 me
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and 147.900- 148.000 mc. It is interesting to note
that in spite of the compara tively intense c.w.
activity by Americans in the first hundred kc of
two, only a "gentlemen's agreement" insures its
continuance. Perhaps now we'll have some action
in Washington?

Auro ra on the Rise?

\Vell not really, but if you used our mail as
a yardstick you might be inclined to wonder.
For six meter enthusiasts, especially, the com­
plaint is that until you actua lly experience an
auroral reflection. you never heard of it. "What
is aurora?" seems to Slim li p a good deal of our
ma nuscript-sized queries lately. so even though
we' re a bit out of season, here come some hi­
lites (ooh).

A urora displays as pictured in th is mo nth's
column are seldom seen by the average person.
But when one is sighted. it is a magnificent
once-in-a- life time experience. Just this morning
CQ Technica l Director W2AEF was telling of
the lime he was night-fishing on an obscure lake
in northern ew Jersey when suddenly the sky
was ablaze with color. Bill described the sight
as "beams of multi-colored light emanating from
every conceivable direction towards a central
point." His aurora looked like a brilliant cart­
wheel. Fourth of July variety. Most people re­
port an "eerie sensation" after sighting a bright
au rora at night , part icul arly if there is no arti­
ficial ligh t nearby to detract from the spectacle.

W3ASK has described the widespread display
of March 1·2, 1957 as bands of "weird red,
purple and yellowish-gree n dancing ribbons,
violently throbbing rays and draperies of this
grea t aurora throughout most of the country:'

Rarely are the northern lights visible in sou th­
ern sta tes, although at times, such as the 1957
display, they have been sighted as far down as
Del Rio. Texas.

Apart from the visual beauty of the lights,
though. is their effect on the v.h.I. frequencies.
especially six meters.

Auroras, at least the big ones. are believed to
be caused by corpuscular radiation from active
sunspots or solar flares which at certain limes
bombard the atoms and molecules of gases
present in the upper atmosphere of the earth,
causing them to ignite.

Intense auroras cause violent upheavals in the
regu lar layers of the atmosphere causing low­
frequency rad io blackouts. varying in length of
time and density. At the same time a sporadic
formal ion of an intensely ionized layer abou t
60 miles above the earth permits v.h.f. propa­
gatio n of several hu ndreds of miles.

T his temporary reflect ive layer is of such a
churning, eve r-changing na ture that regular com­
munications even on v.h.I. frequencies is next
to impossible. Regular a.m. phone transmissions
are generally garbled beyond any recognition,
although some have had success with extremely
slow, repetitive speech.

The best way to me (III aurora when it exists.
is to swing your beam. preferably a long yagi, to
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the northwest, peaking the antenna on an aurora
signa l. T his ca n be recognized by its garbled,
rasping quality. T hen convert operations to c.w.
[Don't stop reading. A urora communications are
generatly made in the 5-/0 w-p -m, area. and many
are [ound catting CQ at three!)

You will be pleasantly surprised at the signals
you'll copy. Here in the NYC area it is not at
all unusual to work into W8. W4 and VE3 call
areas on a typical aurora. Contacts have been
made with modera te transmitters coast-to-coast
via auroral refl ect ion, although th is is rare due
to the rela tively low height of the ionized layer.

Phone opera tors with s.s.b. facilities a rc re­
por ting good success using this mode instead of
c.w, Even with the garbling side-effects. speech
is still intell igible and more informa tion can be
conveyed in a shorter time, enhancing you r
chances of gelling tha t rare-state Q5L.

Few aurora signals will be 59 or even S5 for
that matter. The intensity as well as the tone will
be of sporadic quality, bUI seldom should you
lose you r captive. The most dramatic loss of
signal comes as the aurora reflection dies down.
This can be a gradual reduction of all aurora
signals over a period of an hour or, more com­
monly. a rapid fade-out in a matter of minutes.

Auroras occur most frequently at the ex­
tremities of the earth. In the northern hemisphere
they are seen on more than half the nights of
the year along an arc swinging across no rthern
Alaska, central Canada, the sou thern tip of
Greenland, Iceland, ove r the northern tip of
Norway and off the northern coast of Russia and
Sibe ria . The visual displays are seen less often
as you move sou thward. away from the area of
maximum occurrence. Over the northern sections
of the United Sta tes traces of aurora activity
can be seen between 10 and 40 nights each year.
while in southern areas of the country several
years may pass before one is actually seen.

It is important to note thai the visual sighting
of an aurora display is not necessary for one to
communicate via this propagation on the 50 mc
band. In fact, in most instances. you won't even
see a glow in the sky. The brilliant displays do
yield fa ntastic results for v.h .f. operators (es­
pecially at two meters, where aurora work is
not nearly so common), but good results can
be obtained just by turning the beam northwest
every so oflen to listen for "garb ly" signals . If
after a few minutes you are co nfide nt that the
stations you're hearing are aurora l signa ls, scoo t
down below 50.1 me and give out with a c.w.
"CQA".

There used to be a rule-of- thumb on six re­
garding "A" DX : You must run at least 100
walls to succeed. Today, you ca n expect to read
on the back of an aurora contact's QSL: "Xmtr­
10 walls:' aturally, the more power you have
at hand the better your chances of making con­
tact via a mediocre aurora. but this is not any­
where near as significant a factor today as it
used to be. Why? Over the last ten years sub-

[Continued 011 page /03]
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LAST MINUTE FORECAST

E

E

R·C CoD D-E

C· D D

D-E E

A ·B

Day-to-Day Condition s and Qlltl li rr fo r JUlie

Forecast Ratinx &: Qualit y
( 4) (3) (2) ( I)

Disturbed : No ne

Days
Above N orma l: I, 5, 9· 10,

18. 28 A

No rmal: 2-4,6, 8, II , 14-17,
19, 21 ·11, 1'&·17 , 19·30 ...

Belo w Norma l: 7, 12·13, 20,
23 C

D

Propagation
BY GEORGE jACOBS.* W 3ASK

How To USE TH ESE C H AR1S

The fo llowing is a n exp lana tion of th e symbo ls
shown abo ve , and instructio ns fo r the use o f the
CQ propagation predictions:

I-Emer P ropagation C ha rts o n fo llowing pages
under a ppropriate band a nd d istance o r geog raph ica l
a rea col um ns. Read predicted ti mes of ba nd open­
ings at intersect ion o f both colum ns.

2- Fo llowing each p redicted time of ba nd open ing
is a forecast rat ing wh ich ind ica tes the rel ative
nu m be r of days the ba nd is expect ed to o pe n d u rin g
each month of the foreca st period . The h ighe r the
rat in g, the more frequent t he o pe ning, as follows :
( 4) band open more tha n 22 d ays each month; (3)
between 14 a nd 22 d ays; (2 ) between 8 a nd 13 days;
(I ) less than 7 d ays.

3-W ith the fo reca st ra t ing noted above , sta rt with
the numbe rs in r.a re nthesl:s at the top of the " Last
Minu te Forecast ' appearing above. Read down the
ta ble fo r a day-to-day fo reca st o f propagation co n­
di tio ns in terms o f A bove Normal ( W W V ra ti ng
higher tha n 6) ; Normal (W W V rating S-6 ); Belo w
Norma l ( W W V ra tin g 4 ) ; Disturbed ( W WV ra ti ng
receptio n cond itio ns (sign a l qu ali ty. noise and
less than 4) . T he teu er sym bo ls ( A- E) descri be
fa ding le vel s ) expected for each day o f t he month
and have the fo llo wing mean in gs : A-exce llent o pen­
in g wi th str o ng, s teady s.ane ts : B- good o pening,
modera tely stro ng signa ls. litt le fad ing a nd no ise;
C-fa ir open ing, signa ls nuctuatin g between mod er­
a tely st rong a nd weak; De-poor open ing. signa ls
generally wea k a nd considera ble fadin g a nd noise;
E- poor opening, o r none at all.

4--This month 's O X Pro pa ga tio n C ha rts a re ba sed
upon a tra nsmitt er power of ISO watts c.w.; SOD watts
s .s. b.• or tODD wa tts d .s.b. in to a d ipo le a ntenna a
q ua rte r-wave above ground o n 160 a nd KO meters.
a ha lf-wave above ground on 40 a nd 20 meters. and
a wave-length above ground o n IS and to met ers.
F o r each 10 d b ga in above these reference levels. re­
ception quality show n in th e " Last M inu te Forecast"
will im pro ve by o ne level ; fo r each 10 db lo ss. recep­
tion will become poore r by o ne level.

' - local Standa rd Time fo r these p redictions is
b ased on the 24· hour syste m.

6-The Easte rn USA chart can he used in the I,
2. 3. 4 , R, K P4. KG 4 a nd KV4 amateu r ca ll a reas;
T he Central USA Cha rt in t he S, 9 a nd 0 a rea s. a nd
the W estern USA Chart in the 6 a nd 7 a reas. T he
Charts a re valid through Ju ly 31, 19/';5, and a re
p repared from basic propaganda da ta published
month ly by the Centra l Rad io Pro p aga tion La bo ra­
tory of the National Bureau o f Sta nda rds, Boulder ,
Colora do.

· 11307 C la ra S treet , Suver Spr in gs. M d . 20902.
rMo n roe a nd Mo nroe, " SO Me. Pro pagatio n Effects,"
p . 1l2. CQ. No" , 1964.

possible o n 2 mete rs. Dur ing periods of intense
sporadic-E ionizat ion. " two-hop" openings. up
to distances of approxima te ly 2400 miles. may
take place on 10 and 6 me ters.

Sporad ic-E openings are most likel y to occur
bet ween 9 A.M . and 1 P . M ., local time, and again
between 5 P,M , and 9 P.M " alt hough some open­
ings may occur at any time. For a more com­
plete discussion of sporadic-E propagation, and
hints for pre dicting v.h .f. openings. see "Notes
O n Sporadic-E Propagation" in the June. 1 9 ~ 2

issue of CQ. :!
ef acobs. G ., " Some Notes On Spora dic-E P rop agation,"
p . 60 , CQ, J une, 1962.
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Time Zo ne : EST (24-hour Time)

EASTERN USA To :

CQ D X PROP"GATION C HARTS

JUNE AND JULY. 1965
JUNE AND JULY. 1965

Time Zones : CST and MST (24-hour Time)

CENTRAL. USA To:

South- Nil 0~...()6 (I) Nil Nil '"
eas, 06-011 (2 )
A sia M-IO (l )

IM-2 1 ( I )

F" Nil 116-07 (I ) Nil Nil
East 01-09 ( 2 )

()IJ-It (I)
20-23 ( I)

Guam s: IM-20 (1 ) 16-22 ( I) 0 1-02 (I) 02 -0.5 ( I)
Pacifi c 22-00 (2 ) Ol-O~ ( 2 ) 02-04 (I )t
Islands ()()..(J6 ( 1) O~-06 (I)

06-09 ( 2)
1IY- 1t (I l

Au~ 19-22 ( I) 1.5-22 (1 ) 0 1-02 ( I) 03-0.5 ( I)
tra lia &: 22-00 ( 2) 02-OS ( 2 ) O).()4 ( I r t
:"lew co-os (1 ) OS-06 (I )
Ze-aland ()6....()IJ ( 2)

O9-1t (I )

North IJ-IS ( I ) - 06-07 (3) 19-21 ( I) 22-01 (1 )

• 1 ~-17 (2) - 07..()Q (4) 21-()0 (2) 01-04 (2)
Centra l I7_Uq 11 - 09 -11 (3) 00-03 ( 3) 04-O~ ( I )
South OK-ij9 ( I) 11 -16 (2) O.l-O~ (2) 0 1·03 (l )t
America 09-11 (3) 16-1 8 (3 ) OS-06 (l)

11-13 (2 ) 18-21 ( 4)
13- 14(3) 21-22 (3 )
14-17 ( 4) 22-00 ( 2)
17-19 (3) 00-06 (I )
19-2 1 (1 )

South- 14-17 ( I) - 0 .5-06 ( I) 21-00 ( I ) oo.o.s (1)

". OM-II (l ) 06-10 ( 2) 00-02 ( 2) 02 -04 (l) t
Brazil 11 -14 ( 2) 10-14 (1 ) 02-06 ( I)
Argen- 14-IS (3) 14-17 ( 2)
tina . 1 ~ -1 6 ( 4 ) 17- 18 (3 )
Chile 16-17 (3) 111-20 ( 4)
&: Uru- 17-18 (2) 20-22 (3 )
l/" uay IH-20 (l) 22- 23 ( 2 )

23-01 (1)
vtc- t4-17 (I) 1.1- 16 (1 ) 03-07 ( I ) Nil
M urdo Itl-Ill ( 2)
Sound. 18-22 ( 1)
Antarc-
uca

IU/l j 10 4 0 lJO/ I60
.\ f rtr ' J .\ f r trn .\fr tr' J .\frtr , s

w estern 1.5-17 (1) O~-06 ( II ~0-22 ( I ) 21- 23 (I )
& O6-OH ( 2) 22-00 ( 2)
C e- ntral OM- 12 (I) 'JO-O I (I )
Europe 12-14 (2 )
&: North 14-17 (3)
Africa 17_IQ ( 21

19-20(1 )
N o rth- Nil 05-01 (I) · ~ 1 -2 ] (I ) Nil
" . 07·09 (l)
Europe 09- 13 (I )
&: Euro- I ]-I~ ( 2)
pea. 1 ~ - 1 8 ( I)
U SS R
Eastern Nil OS-06 ( I) 20-23 ( I ) Nil
M ec tter- 06-07 ( 2)
ranean 07_14( 1)
&: East 1.s~16 ( 2)
Africa 16-18 (1 )
We!>1 Nil 05 -06 (l) 2 1-00 ( I ) Oil-OJ ( I )
A frica 06-09 (2 ) 00-01 ( 2 )

1)IJ~ 14 ( I) 0 1-03( 1)
1.1-16 ( 2 )
16- 17 (3)
17· IM (2)
IM·20 (l )

Cemrat Nil O~-06 (I ) 22-23 ( 1) ll-411.l ( I)
&: South 06-07 ( 2 ) 23-00 ( 2)
Africa 07. 14 ( I) 00-02 (1)

14- 16 ( 2)
16-18 ( I)
00-02 (1)

Cen tra l .vil 0 5.{)9 (I ) Nil Nil
A sia 1t1-21 ( I l

South- Nil OS-06 ( 1) Nil Nil
cast 06-09 (2)
A sia 09 .11 (I)

IM-20 (1)
20-22 (2 1
22-2)(1 )

No major meteor showers a re expected to
occur during the month. and very little auroral
activi ty is expected duri ng J une. Check the " Last
M inute Forecast" appearing a t the beginning
of this column. since v.h.f. openings a re likely
to occur d uring periods o f ionos phe ric di sturb­
a nces . or be low normal cond it ions.

- Pred ic ted 10 meier ope nmgs. all o thers IR column are
IS meter openings .

'[P red ic ted 160 meter o pe n ings, all o thers in column are
1\0 meier o pen ings,

Sun spot Cycle

T he Federal Solar Observatory at Zurich.
Switzerland reports a monthly average sunspot
number of 1t for March. 1965. This results in
a 12-month run ning smoothed sunspot number
of 10 ce nte red on Septe mber. 196..t . Solar activi ty
appears ' to have remained pract icall y constant
a t a minimum value of 10 during the fou r-month
period June-September. 1964. A smoothed sun­
spot number of 18 is forecast for J une. 1965.
as the new sunspot cycle begins to rise.

T his month's CQ Propagat ion Charts conta in
D X predictions to all areas of the world for
J une and J uly. Short-skip predictions for J une.
for dis tances between 50 and 2300 miles. and
from H awaii and A laska. appeared in last
month's column. Inst ru ctions for the correc t use
of thi s month's DX Charts appear di rectly below
the "Last M inute Forecast" at the beginning of
this column. 73. George. W3ASK

/(J j 15 10 4 0 80/ 160
," rU' S .U n r , s .U r U n .U n u s

W estern 1.5-UI ( I) os-os (I ) 19-22 (1 ) 21 -23 (1 )

• 06-09 (3) 22-00 cn 23-00 (2)
Centra l (l'Q-13 ( 2) 00-02 ( I) UO-01(l)
Europe IJ_IS (31 23-01 ( I) t
&: N orth IS-17 ( .I)
Africa 17-IQ (3)

19-20 (2)
20-2 1 (1)

N orth- Nil 05-07 (I ) 22-0() ( I I 22-00 ( II
ern 07-09 ( 2 )
Europe 09 -14 ( 1)
. Euro- 14-16 ( 2)

pean 16-IQ (1 )
U SS R
Ea ..tern 11-1 ) (1 ) OS-06 (I ) 20-00 ( I) 21-23 (I)

vtedner 06-07 (2)
ranean 07-09 (I )

&: East OQ- I I ( 2)
A fr ica 1I-1~ (I)

1.5-17 (2)
17-19 (l )

w e« 14- 17 ( I ) 04-06 (I) 21-00 (l ) 00-02 (I)
Africa 06-0K (2 ) 00-02 (2)

OK-U (I ) 02-04 (t)
U-16 (2)
16-IK (3 )
IH-19 (2 )
19-21 ( I)

Cem rat Nil 0~.()6 (I) 22-23 ( I) 23-01 (I )
.\: South 06-07 ( 2) 23-01 (2)
A frica 01- 1.1 (I) 0 1-03 ( I)

14_16 (2)
16-18 (1 )
0 1-0] ( I )

Cenrrat Nil OS-OH (I ) Nil Nil
A .. ia 11l-21 ( I)

.
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Fo< 21 ·2:\ (I) 06-07 ( 1) 04 -06 ( I ) Nil
East' 07-10 (l)

10-20 ( 1)
10-22 (2)
22-00 (l )

G uam & 14·1 11 (I) 02-06 r t ) 00-02 ( I ) 1lI-06 (1)
Pacific 111·20 (1) 06-09 (2) 02-06 ( 2) OJoOS ( 1)t
Isla nd s zn..22 ( 1) 09·17 (I) 06-07 ( 1)

17-19 ( 2 )
19 -22 ( ])
22-02 (2)

Aus- 15- 17 ( 1 ) Ofl..()7 ( t ) ()O.02 ( I ) 02-03 ( 1)
t ralia & 17-19 (2) 07··09 (2) 02-05 (2 ) 03-0.5 (2)
N,w 19· 22 ( 1 ) 09- 1.\ (I) 05 -07 ( I ) m ·06(1 1
Zealan d B -1 5 ( 1 ) UJ-llS (I) t

IS- HI ( I )
1101-20 (2)
20-23 (3 )
23-01 (ll
01-03(1 )

North 14-15 ( 1) · 06-07 ( 3) I'J-l t (1) 1 1-1.l( l )
& 15-16 t 2 l· 07-09 ( 4 ) 21 -23 ( 2 ) 2302 (2)
Centra l 1t)..17 (I) - 09-1 1 (3) 23-02 (3 ) 02-04 ( I )
South 011- IO (I ) 11·1 6 ( 2 ) 02-04 ( l ) uo-nz ( I ) t
Ame rica 10-12 (2) 16-18 (3) 04·05 (I)

12-14 (3 ) 111-20(4 )
14-16 ( 4) 10-22 ( J )
16- 111 (3) 22-00 (2 )
111- 19 (2) nO-Of! ( 1 )
19-20 (I)

South - 1)·16 (I) - 05-06 ( I ) :W-23 ( I) 23-04 ( 1)

,," 011· 11 ( 1) 06-H9 ( 2 ) B -O I (2) o I-OJ (1 it
Bra zil 11·0 ( 2 ) 09·14 ( 1) o r.os ( I)
A rge n- 1J· 14 (J) 14-16 (2 )
tina. 14-1 6 (4) 16- 17 (3)
Chile 16-17 (J) 17-9 (4 )
& U ru- 17-1M( 2 ) 19-21 (3)
;!:a a y l M-19 (1 ) 21-ZZ (2 )

ZZ-OO{I)
\1c- IJ - I~ (II 12-16 (l) OJ-07 ( I ) Nil
Mu rdo 16- 18 (2)
Sound . 18-21 ( 1 )
A ntarc-
t ica

JUNE AND JULY. 1965
Ti me Zone : PST (24-hour T ime)

W I-SI EMo N US A T o :

Fo< 12· 14(1) 06-07 ( I ) 01·02 ( I) 01-04( 1)
Ea st 20·21 (I) 07-09 ( 2 ) 02.05 ( 2 )

09· 18( 1) 005-07 ( I )
18-20 (2)
20-22 (I )
ZZ-<Xl (2)
00-02 (l)

G uam & 14-17 (I) 02·07 ( I) 23-01 ( 1) 23-01 ( 1)
Pac ifi c 17·20 (l) 07-09 (2) 0 1-04(3 ) 0 1-04 (2 )
Is la nd s 20-21 (I) 09-11( 1 ) 04·06 (2 ) 04-06 ( I )

11-17 (2 ) 06-07 ( I ) 02-04 (I) t
17- 18 (3)
I R-22 (4)
21-00 (] )
OO-()2 (2)

A us- 14-17(1) 0 1-07 (l) 23-01 ( 1 ) 00·02 ( I )
tra lia & 17· 20 ( 2 ) 07..{)9 ( 2 ) 0 1-04 ( 2) 02-04 (2 )
N,w 20-22 ( I ) 09-12 (I ) 04-07 ( I ) 1)4-0f! (I )
Zealand 12- 14 (2 ) 02-1)4 (I >t

J4- HI (1 )
IIl·lO (2)
20-23(3 )
13·01 (2)

North 14- 17 (I ) · 06-0)1 (3 ) 19-21 (1 ) 20-22 (I)
& O~- IO( I ) 011-10 (2) 21-23 (2) 22-00(2)
Central 10- 12 (2 ) 10-13 (I) 23-0 1 (3) ()().O] ( I )
South 12- 14 (]) 13-15 ( 2) 01-03 (2) OO·ll2 ( I ) t
Arnertca 14-16 (4 ) 15-17 (3) 03-04 ( I )

16·IK ( 2 ) 17-20( 4 )
I ll- 19 (I) 20-22 (3 )

22-23 (2)
13·04 ( I )
04-06(2)

South- 12-14(1) · 05 -06 (I) :W-22 ( I ) 22-04 (I )
,," Oil- I I ( I ) 06-011 (2) 22-01 12l ()(I-lI2 ( 1) t
Brazil 11-12 (2 ) OM- 14 (1) 0 1·04 ( 1)
Argen- 12-13 0) 14·1 6 (2)
una. 13-15 (4) I6- HI (4 )
Ch ill: 15-16 ( 2 ) I Il -20 ( 2 )
& Uru- 16- HI (I ) 20·22 ( I )
guay
M e- 12-16(1 ) 11· 16 (I) 19· 2 1 (I) Nil
M urd o 16-1M (2) 02-07 (I)
Sound 1M-20 (1 )
A ntarc-
tlca

10/ 15 ]0 40 80/161)
.\t eters .\ I ere, s M eters .\1etr rs

Western Nil 20-22 ( 1 ) 19-2.1 (I) Nif
& 05 -0n (I)
Cent ni l 06·08 ( 2 )
Europe OM -IJ { I )
& N orth 0-16 ( 2 )
A fr ica 1(>-17 (I)

North- Nil 05-07 ( I ) 20-22 ( I) N il
, m 07-09 (2)
Europe 09· 16 (I )
&. Euro- 20-22(1 )
pea '"
USS R
Ea stern Nif 1)6-11(1) Nil Nit
Med tter- 11-1 4 ( 2 )
r unean 14-1 6 ( 1)
& East 20-22 (I)
A frica
W est &. ()9- 11 (l) 2 1-2.1 ( 1) 20-23 ( 1) Nil
Central 05 -06 ( 1)
Afrka t)6-08 (l)

OM_IJ ( I )
B- l(> 0)
16-17 (2)
17-11l (l)

South Nil tl5-07 ( I ) 19-20 (l) 19-2 1 I I)
Africa 07.oX (2) 20-2 1 (2 )

01l-13 ( I ) 2 1-22 (1)
2 1 -2~ (l)

Centra l N il 117-1 1 (I) Nil Nil
A sia 17·11'1 (I)

1~_2(J (21
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COMMUNICATIONS

BY GEORGE jACOBS.* W 3ASK

T
H E v.h.f. translator aboard the OSCAR III
communication satellite is silent. It appears
to have ceased operating on March 25.

1965. after the satellite had completed more
than 230 orbits. The telemetry beacon on 145.85
me. however. continues to operate as the satellite
orbits the earth every 103.5 minutes.

During the operational life of the translator.
March 9-25. more than 100 successful two-way
QSO's look place through the satelli te. between
radio amateurs on at least three continents. The
translator's life was about two weeks shorter
tha n had bee n originally an ticipa ted . A pre­
limina ry examination of te lemetry da ta trans­
mi tted hack to earth from the sa tellite indica tes
that the cause of fai lure was due to premat urel y
low primary balle ry voltage. A normal battery
level of approxi mate ly 17.5 volts was recorded
u ntil March 23. Beginning with orbi t 187. it
appears th at the ba ttery voltage became errati c.
dropping be low the minimum required fo r oper­
at io n of the transla to r for sho rt per iods of time.
By March 25, the primary battery had apparent ly
deteriorated to the point where the translator
fai led complete ly .

As the primary source of power fail ed. an
internal re lay switched th e sa te llite's te lemetry
trans mitter to an auxilia ry 10.5 volt ba tte ry.
which is rechargeable by a small bank of solar
ce lls mounted on the satellite's outer surface.
Telemetry data examined during late A pri l indi­
cates that the t ransmitte r on 145.85 mc is oper­
ating very well during periods when the satelli te
is in sunlight. but it fails occasionally when
OSCAR III is in darkness . T he transmitter is ex­
pected to operate for at least the nex t several
months. and possibly as long as a year.

The OSCAR III project has 1101 ended with the
silencing oj the tmnstator, Telemetry data (bat­
tery and internal temperature readings). from
the satellite is now more important than ever.
Operating data is still required that will enable
an even more efficient OSCAR IV satellite to be
designed and launched. For this reason. P roject
OSCAR headquarte rs urges that as much telemetry
data as possible be obtained during the remaining
life of the beacon transmitter.

Methods for decoding OSCAR II I telemetry
data. including temperature and voltage calibra­
tio n curves, can be found in the SP.'CE COM­
MUNICAT)ONS column in the March, 1965 issue
of CQ. Telemetry rece ption reports should be

- 11307 Clara Street, Silver Sprin¥s, Md. 20Y02.

forwarded directly to Project OSCA R, Foothill
College, Los Altos H ills, Califo rn ia, USA. Orbit
predict ions for the OSCAR III sa tellite, made for
an entire month in advance , can a lso be obtained
from the above address.

Pre liminary Results

Excellent results have been reported during
the satellite's l7-oay life as a space-relay of 2
meter signals. More than 100 two-way QSO's
through the satellite have been verified, and re­
ports continue to be received at Project OSCAR
headquarters. On some orbits. as many as 50
different stations have been reported heard
through the satellite. and on one orbi t, 70 sta­
tions in no fewer than ~ different countries were
identified!

Use of the satellite by radio amateurs in the
United States and Europe was good. Regretfully.
no reports of activi ty have as yet been received
from Sout h America. Africa or Asia. and only
a trickle from Australia and New Zealand. A n
earlier report of a two-way QSO between the
United States and A rgent ina was in error.

Now tha t the translator aboa rd OSCAR III is
silen t. Project OSCAR headqua rters is compiling
a list of a ll two-way QSO's confi rmed. as well
as a list of a ll stations reported heard th rough
the sa telli te. While it may be so me time before
these lists a re completed. the following a re
summa ries of info rmation received from radio
amate urs in various part s of the world.

From Alaska, France, Russia , Etc.

KL7C U H in centra l A laska reports working
K21EJ and WA6M G Z. He also reports hea ring
the fo llowing stat ions :
Kl G UG , WAl W E B. W 3SDZ, K4YYJ, W4WNII .
K5TQP, K~WXZ . W ~ UKQ, Kfi GCD. W H6JZY.
WH6K AP. W 6GUO, WHY M. K7DZG , K7ICW.
K7SoK. W 7EG N . W7U AII . W tlN NH . K9AAJ , K9UI F ,
Kll fiD EM. V EfiNT.

From France, F 3NB reports hearing :
DJ2AQ. DH EN . DJ4AU, DUYHA , OL9G U . EA 4AO.
G3ED O. G3 LTF. Gf,AG . GftON . HH9RG. It HC .
K2M W A/ ::. LZ IKB A. O K2WCG . O N4FG. ON4TQ.
S\I~ H IZ. SMf,PU. S \I7 RA. S M7HCX. S \ 170SC, wmu,

F8 DO reports hearing :
DJ3ENA. DL3Y RA. Gf>OX. HH9RG , K21 EJ , OS4TQ.
S \ 15RSl. S~170SC, SM7ZN. WI RU.

From lithuania. UP20N re ports that OSCAR
III caused considerable excitement among the
v.h.f. radio amateurs in the Soviet Union. As
the sa tellite streaked along its orbit 585 miles
in space. a network of Russian radio amateurs
located in seven Soviet Republics tracked its
signals. UP20N reports working HB 9RG.
S~15 B IZ and SM70SC through the sa tellite. as
well as hearing DL3YBA. EA4AO. G6AG.
O H I ' L and 0 4FG on c.w.. and DJ 4J C on
s.s.b. UP20N used a kw amplifier and a 9-ele­
menr Vagi antenna for Oscvx QSO·s. U P2A BA.
however. reports working S ~170SC usi ng only
120 watts, in to a l3-element Vagi antenna .

In Es tonia. U R2 BU. U R2CQ. U R2 DE and
U R2CB tracked the satellite and reported hear­
ing DJ2RSA. DL3YBA. EA4AO. G6AG.
HB9RG . OK2WCG and S~170SC .
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The first F innish radio amateur to hear OSCAR
III appears to have heen O H0AZ. who copied
the telemetry beacon at his Ala nd Island QT H
o n March 10. O n March II . OH2AZT. O H2·
BAA. O H2 BBA and O m DV teamed up to op­
erate OH2DV's equipment to become the first
Finnish radio stat ion ever to communicate
through a space satellite when they worked
DL3 YBA.

In the Arctic a rea of Canada. VE8BY reports
hea ring all US districts using a simple converte r
and a ground-plane antenna. \Vh ile from down­
under. ZL2A PC report s hearing ZL2CD. who
was using only a 60 watt tran smitter.

K9AAJ reports II confirmed QSO's through
the sa te lli te. in 9 different states. as follows:
K21 E! ( N Y) . WA2WEB and K2MWA / 2 (NI ),
W0IDY a nd W0 NWX ( Iowa ) . K4QI F ( .C. ),
KllCE R (S.D. ). KH QP ( .M. ) . W6K EV
(Ca l. ), W IHDQ (Conn.) and W0EY E (Colo. ) .

K t HTV heard 63 different stations in all con­
tinental USA call areas. as well as VE3. usin g
an Ameco converter and an l l-element Vagi.
only seventeen feet off the ground . K t HTV ran
25 walls into this an tenna during o ne of OSCAR'S
fl yovers, and was reported heard through the
satellite by W IVT U!

In northern Ital y. II ER. II BBB and II TOC
formed a tracking team. and between them they
managed to track the sa tellite a rou nd-the-clock.
ca tchi ng almost every orbit that passed within
ra nge. T hey repo rt hearing the fo llowing sta­
tions :
OJ J EN. DJ3NC. DJ4ZC or DJ 4JC {s.s.b.} , DJ901 I?),
D U ODA , D U YHA . DLQG U E. GfiAG. HRQRG ,
SM70SC.

Mario . II ER. reports that severa l othe r sta t ions
we re heard on ssb. but could not be identified.
He plans to recheck the tho usan ds of fee t of
ta pe recordings made in an effort to es tab lish
posi tive ide ntification of some o f these sta tions ,
Mar io reports that listening to signals re layed
from OSCAR III reca lled to mi nd for him the
long nights he spent more than forty years ago
listening to the first radio amateur trans-Atlant ic
signals on shortwave.

Antenna problems limited activity at the Inter­
national Amateur Radio Club in Geneva
(4 U IIT U) . but they did manage to hear DL3­
YBA and HR9R G . While an early report from
SVIA R in Athens. Greece. verifies reception of
HB9RG . DL3 YBA and several other German
stat ions.

While there were no reports of any Irish sta­
tions working through the sate llite. interest was
very keen in the Emerald Isle. EI6 D reports that
he. EI2A and EI4Q teamed up to track the
sa tellite. and they report hearing good signals
from a number of European sta tions. in particu­
lar. DL3 YBA. G6A D. HB9R G and SM70SC.
They also report strong signals from the East
Coast of the United States. led by W I RU,
K2G UG . K2MWA / 2 and W9ZIH.

OSCAR Malfunctions

Although the OSCAR III experiment has been
an historic achievement for amateur radio. and
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heyond the wildest dreams of a few years ago.
some malfu nctions in the eq uipment aboard the
sa tellite have been reported. T he c.w, beacon
transmitter on 145.95 mc failed to operate; the
translator's passband was approx ima tely 15 kc
lower than orig ina lly planned. and the tram­
later's sensitivity was about 12 db lower than
expected. The reduced sensitiv ity made it more
dilftcult for lower power sta tions to work through
the sa te llite than had been expected.

Based upon preliminary examination of telem­
etry and other data , Project OSCAR headq uarte rs
a ttribu tes the failure of the c.w. transmitter
and the 15 kc shift in the translator's frequency
to the infl uence of the .200 G force which acted
upon the sa te llite at the moment it was ejected
from the carrier rocket. It is theorized that Ihis
force sha ttered the crystal in the beacon trans­
miner causing it to be inoperative, and chipped
the crystal in the translator. causing it to shift
frequenc y.

The cause of the reduced sensitivity in the
translator is still under investigation.

Kud os Kudos
The OSCAR II I communications sa tellite, offi­

cially catalogued as t96S-1 6·F. has been hailed
as a success not o nly fo r amateur radio. but for
space communications in genera l. Althou gh
built entire ly by rad io amateurs. and operating
in th e 2 meter band. the sa te llite became th e first
tru ly free. multi ple-access communica tion sa tel­
lite to be placed in orbit. That is. it was ava ilable
for use by radio amateurs in any country of the
world. free ly an d on an equa l bas is. In ma ny
instances. radio amateurs communicat ing
th rough OSCAR III (for example. ama teurs in
Austra lia , Switze rland, F inland . Lithuania. etc .)
marked the fi rst lime that space communica tions
experiments were conducted in these countries.

Orbiting high in space. the OSCAR II I corn­
mu nication sate llite not o nly opened a new era
for amateur radio. but it is a lso a harbinger for
(he wa y in which man will communicate with
one another in the future. with greater freedom .
efficiency and economy.

Congra tula tory messages have poured into
Project OSCAR headquarte rs from all parts of
the world . They come from individua l radio
amateurs. from rad io amateur organizations. and
from government officials. The following is a
sample of but a few.
Conlf ,o'ulolimu . • . o n SI,cc~u/ul tounch and o/Hro,lon
"1 O..c,u II I. In crt'o ti ng a n omolt' lI r rd ay so't'lJi,t'.
rad io omo't'l", hOI~ a~oin achi~I-~d a no'oblt' "first" In
Ih~ fi~1d 01 radio com m mlicotion.- E . W. Henrv, C hair­
man . FCC
Congrotulattons • • • T his o uts tanding [eat rt'pre' s ,he
hifth~5 1 crt'd it u /'lm all rad io amalt'u rs assoctared ...·;,h
'h~ proiect , Onc~ oeain .. . IIht" radio a"'~Uur has
proven his "hibB' '0 contrih ure 10 the advancement 01
,h~ or' and Ih~ enhancement 01 international good""i/I.
- RC'a r Adm. Roeder, Director N aval Communlcalions,
e N O.
Conllro'ula,imlJ • , . on ht'hal/ 0/ ARRL . •. o n a mUll­
nilian' Joh 01 cr~~'inft OSCAR III •• • T h is is another
Krt'u' uch i" ,t"'lt'n' lor u",o'ror rad io . . .c- Herbert
Hoover, W6ZH . President , American Radio R~lay Lea gue
Cmlllrulula'imu .. . This ts another mnestone In the

IConti,lUed on page 96]



BY ED HOPPER.* W2GT

... the

USA·CA
PROGRAM

q uency. From the beginning, KXC IR and W91C F
were alternate net co ntrols. One of the fi rst con­
tact s was KflSPH who pat ched Carl. WO KZZ
to his XYL. All during the day, messages we re
relayed to the families of the snowbound men.
T he h ighwa y pat rol a nd highwa y department
both were alerted for possible rescue attempts.

No rescue or relief was possible the first nigh t.
as the strengt h of the winds increased to over
50 m.p.h.. and the total snowfa ll of 16 inches
produced packed drifts up to 15 feet or more.
Visibili ty was zero. Thus. it was impossible for
plows to work. although two were sent aut­
unsuccessfully. The tempera ture dropped to 10
degrees. further communication was suspended
as the motorists doubled up in cars to conserve
gasoline so that adequate heat would be avail­
able as long as possible.

Communication was again established at 7 A ,M.

the next morning. By this time. the men had been
wit hout food or water for 24 hours and the
situation was further complica ted because one
of the men had a severe case of ulcers and re­
quired a special d iet. ,

During the morning. W0KZZ was on the a ir
only at hal f-h our intervals to conserve a stead­
ily-depleting supply of gasoline. Additional a t­
tempts to send snowplows proved fu ti1~ a,nd the
high winds and zero visibi lity made It Impos­
sible for any air drops of food or fuel.

All local radi o sta tions and television sta tions
were telling abou t the stra nded moto rists and
fortunately. Boyd Brown. a farmer living within
less than a mile of the spot. heard these broa d­
cas ts and recognized the area and made h is way
to the ca rs and offe red his home to the men.
An offic ial of the highway pat rol advised the
men to leave their cars and walk to the house
because plows would not be able to get throu gh
for another 24 ho urs.

A measure of the storm's intensity can be
gained by the fac t that it took about o ne hour to
walk the ~ mile to the house. o ne man had to be
carried most of the way. and the farmer's two
teen-age children- who had come out to help-­
also had to be assis ted back to the house.

By this time. the group had been withou t food
or water for over 30 hours. T he farmer and fam­
ily fed them and provided lodging for them for
the seco nd night.

Finally. during the morning of the third day.
snowplows were able to reach the stalled cars .

USA·CA HONOR ROLL
JOOO 1500 500

K9EAB 1 K8YGU 31 K9WSl 466
W9HUF .:::....... 32 K8VZW 467

WA9FXJ 468
2500 WA8DGW 469

K81WI , 9 1000 WA5FRN :~o
WA9AJF 10 K9WSl 72 WA9KHW 1

K8VlW 73 W2JWK 472
W2JWK 74 KeEDy 473

2000 K8YGU 75 K9KCQ 474
K8YGU 18 lA2MA 475
w eVFE 19 K9QJT 476

-103 W h ittma n St., Rochelle P a rk , New Jersey.
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Afte r addi tiona l shoveling. the men were able
to dr ive to Eden Valley. a small town fo ur miles
ahead. to re-fuel and then d rive home.

When the plows reached the cars. all were
nearly out of gas. We will leave it to you to
figure what could have happened to them all. if
there had not been amateur radio on the job
aga in. The fac t is th at ham radio provided a
grea t publ ic service during th is emergency. It
reassured families. not ified au thorities for rescue
efforts. pro vided info rmation to news media and
undoubtably saved lives. Proving again thai
ama teur rad io is more than "just a hobby ."

Unfortuna tely. not everyone cooperated. One
western lid (a W0 who certa inly shou ld know
better ) seemed to take a specia l del ight in
Q RMing the frequency and refusing to ack nowl­
edge the emergency. perhaps so meone had tim e
to take this del ibe rate Q RMing down on tape and
will forward it to the FCC. Among the many who
really he lped a re: K8CIR. W9IC F. W2JWK.
W3CT N. WA4NB C. W4 0HP. W4ZDK .
W6DI X / 6. K81WI, K9B LX. KOAHH .
WAOCSL / O. WOJWD. WOMBD. WOM LY.
WORHT . KORTH . WOR VO. KOSPH . WOV F E.
KOZF E. WOZQ B. KOZZR a nd a ny that we
missed, plu s the many fine public servants in
the various sla te departments.

County Identity
Another appeal fo r fellows (or YLs /XYls )

who are willing to help OX sta tions to local e
cou nties. ~I aps and P.O.D. #26 are hard or im­
possible for them to get. and in the past ~IANY

U.S. sla tions fa iled (and some sti ll do) to men­
tion their county on their QSL. In fac t if any­
one has an ex tra P.O.D. # 26 they would like to
donate to a needy OX Station. I will be ha ppy
to supply call and QT H of the need y DX sta­
lion. so tha t the giver will get full credi t and
th anks WSEMZ. Raymond A. Fo rm an . 706
Comer S1.. Carthage. T exas 75633 is willing to
help A iVY ham locate counties. Of course this
is a fine way to get a pen pal. or some foreign
stamps or help yourself with a foreign language.

Directory of Islands
Geoff waus, 62 Bel more Road . No rwich, Nor­
folk. NOR. 72.1'. England . well known for his
weekly O X News-Sheet, now has a Directory
of Islands containi ng some 500 entries which
will be the rule book of the Islands On The Air
Award to be ava ilable by the time th is item is in
print. Cost of the Directory (including postage )

is: U.K. 2/ . or 4 IRCs. abroad 4 IRCs; by air
mail : Europe 6 IRCs. U.S.A. 8 IRCs. Pac ific 9
IRCs.

Caravan and Rare Counties

Pete Grillo, WSLZG (ex-DL5 H L K9PDH ) of
121 4 3rd Ave. orth, Texas C ity. Texas 77590.
writes-" Beginni ng the morning o f 3 July and
terminating the 18th of July, I will set for th o n
a 4.000 mi le ra re county ca ravan th rough Texas.
New Mexico. Colorado. Wyoming and Mon­
tana . Approxi ma tely 100 counties will be tra­
versed incl udi ng abou t 40 in Texas. C.w. freq uen­
cies will be 7030, 14060 and s.s.b. on 72 15,
14330 . The genera l route planned is as follows:
Texas Ci ty. Aus tin, Ft. Stockton. Albuquerque.
Denver and then up U.S. 87 to l ewistown, Mon­
tana a t W7QYA. T he re turn trip will vary
slightly so as to cover as many ra re counties as
possible. As I have never been a count y hunter
mysel f. I know litt le concern ing the ra rity of
certa in counties. so please have county hunte rs
write me abou t rare counties and other sugges­
lions, Mail can still reach me at the callbook
address in Hou ston or the above address. All
person s conlacted from any county will rece ive a
spec ia l QSl with Q50 inform at ion co nfi rming
each contact regard less of number of contac ts
made by o ne sta tio n. One ham can foll ow me
all the way for a QSO in each county and thereby
receive QSls for 20 % of a USA·CA award . So.
fellows write about those rare counties and I
will try to arrange overnight stays in motels in
the more rare ones.'
Bud Yefder, I\AD:\'F. writes- " I am employed
at Yellowslone Nat ional Park and will operate
from there June, J uly and August thi s su mmer.
I will be on 80-40.:'W~I5 and 10 and will start
on 14300 at 2330 GMT June 15 th. This will be
from Teton Cou nty. Wyom ing.'
Phil R. Greene. WA2:\'DC. Box 188. Lowville.
N.Y. writes .. "1 supply many QSOs and of
course QSLs from Lewis County. not many oper­
a ting from this county. especially on c.w. a nd
even less on lower frequencies . I operate mostly
on c.w. and at present most mornings from 6:30
A .~I. to 7 :30 A.M . on 3650 ks and sometimes s.s.b.
00 3950 kc.'

letters

Carl. \V0VFE. writes- ". . . On the nero the
noted saying is. I don't just collect the count ies,
I collec t many new friends,"
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C I) dc, \VA9AJ F ( Herter known ,..
as Pappy ) wr ites-" . . . County
hu nting is still a G REA T program
and no ma n er what net you
check in. you will hear one ha m
ask a nother wha t county he is in, e tc.

T he grea test hunt I ever heard was today in
various s.s.b. nets through the day. They were
looking (or a blood donor from a person over
17 years old that had had chicken pox in the
last 30 days for a 6 year o ld girl in Bill ings
H ospita l in Chicago. in an attempt to save her
life. I was in the Noon No. Central net and
heard it . then went to 20 meters in the CHef
F HC svc. net a nd everyone from Alaska all over
was checking the various milita ry bases fo r such
blood. A t 4:25 P .M . CST the ope rator in C hicago
a nnounced the blood had bee n located. th is was
a great boost fo r a mate ur radio. Here I am st ill
pl agued with th ose darn a ngi nas enti rel y too
freq uen tly so a m go ing for m y 54th cardiogram
be fo re long. . .. I m ust ta ke care of m yself as
I've go t 10 get th ose 3.000 counties ."
John MI.'ColI.)', W B21.ZF / W90 1J writes­
" .. . From ti me to ti me I make County-ex pedi­
tions with my Ill ino is ca ll- to kee p it active for
renewal purposes-and I wi ll try to keep you
posted in ti me to make CQ deadlines. I am
building: a special little portable rig which will
run about 150 watts c.w. to ta ke on ex peditions
for various QSO parties. etc. It should be ready
this sum mer."

Aw a rds

CAR;\"A T I O S A WA RD, sponsored by the
Ohio V HF C HC Chapter 14 is a truly re presen­
tat ive of the Sta te of Ohio to advertise Ohio.
to publ icize its colo rs. th e Seal and to get more
amate urs 10 work in to Ohio. prefera bly on v.h.f.
T he award is ava ilab le to a ll a ma te urs. regard­
less of bands. T o receive it one must work 14
membe rs of th is organiza tion fro m the State of
Ohio. 7 from a ll others. however 2 from the 7
must be from the Sta te of O hio. D X need o nly
3 contacts with no limitations. Send GC R list
and 75': 10 George Buza, W8 FK U. 465 Forest­
view Road. Bay Village. Ohio 441 40. For mem­
bership list sent s.a.s.e. to K8V~IY. This is a
new and beautiful award.
WPA. The Wo rked Piq ua Award sponsored by
the Piqua Rad io Club of Piqua. Ohio. The
design on the award is rather unusual and is a

copy by a local a rt ist depic tin g
the theme of a n old legend
about some Ind ia ns burn ing a
man a t the sta ke. They saw
a vision of the m an comi ng

up out of the smoke and we re startled. and
excla imed " Man Out of Ashes:' Piqua with a
popu lation o f about 20.000 is the only city in the
world with a nuclear power plant for municipal
power and a lso has the first rura l electric power
pole in the U.S.A . Req uire me nts : Stat ions in
U.S.A. work 5 Piqua amateurs. DX work 3. No
lime limit. a ll bands and modes ok. Send Ge R
lis t with date. time. band information and 1.00
fee to Da rrel Fogt. \V8BZX. 9 17 Grant si.,
Piqua . Ohio 45356. Active Piqua hams are: K8
BLC. CEV. Cl W. DSP. ETA. LV K. LY U. LZD.
MDB. OON. TOS. UAS. UX M. VYO . W8
IIZX. C PR. ICQ . IHJ. JDQ. J E I. JY K. KOJ .
LOF. O H U. O RK. P FC. Q HV. SWS (Club) .
T HJ. W4F ES / 8. WA S C FS. DWO . EA I. ECC.
KCB. I.SR.
T he .tE;\JN A Award se ries is a se ries o f 5
awards sponsored by the La ke Shore Ama teur
Radio Associa tio n.

I. PE:"';\"A Cities-for work ing 10 largest
cities in Pennsylva nia-c- t . Philadelph ia. 2. Pit ts­
burgh. 3. Erie. 4. Scranton. 5. Allentown. 6.
Rea di ng, 7. Ha rr isburg. 8. Bethlehem . 9. Al­
toona. 10. Chester. D X stations need 8 cities
and may substitute w ilkes-Barre. Lanchester,
York a nd Johnstown.

2. VHF' fo r Pennsylva nia contacts on 6
meters and above. Pe nnsylva nia stations work
25 stations in 15 counties. rest of U.S. and VE
work 20 stations in to counties. DX work 10
sta tions in 5 counties.

3. Pennsylvania Nevlce-cPenna . sta tions work
25 novices in IS cou nties. rest of US a nd V E
work 20 novices in 10 counties. DX work
10 novices in 5 count ies.

4. Pennsylvania " I.- Penna . stations wo rk 25
YLs in 15 coun ties. rest of U.S. and V E work
20 Yl.s in 10 counties. DX work 10 YLs in 5
counties .

5 . •'ennsylvanla ) Inbi le- Penna . stations work
25 mobi les in 15 counties. rest of U.S. and VE
work 20 mobiles in 10 counties. D X work 10
mobiles in 5 counties.
No endorsements. no starting time. Fee is 50r
or 5 JRSs. Send G C R list (Not QSl.s ) 10 Gerald

[Continued O il page I05 J
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'" 431 Woodbury Road. Huntington. N . Y. 11143.

RTTY Operating Frequencies

BYRON H . KR ETZMAN.* W 2J T P

J\1ude l 15- This mach ine at present is the most
ava ilable. many via ~1 ARS as the T G -7H. It was
used to replace the Model 26 in the T \VX service,
and is still used by most commercia l radio com­
munications companies a lt hough its manufacture
was discontinued in the early 1960·s. The Model
15 was made fo r heavy duty so it is considerably
more rugged than the Model 26 . It sells now for
$75 to $100 to the RTfYer, de pendi ng upon
condition. type of motor. and with what gears
it is found. (The military versions usually come
with series governed motors rather than synch­
ronous motors. and many of the ex-commercia l
machines come with 75 w.p.m. gears.)
:\Iudcl lKKSR- This machine. still in product ion.
is a heavy duty machine. availabili ty being
limited to those re-built by certain energetic in­
dividuals. T heir cost to the RlTYer runs about

200 to $400. Some Model 28's have been tet
ou t by M ARS. many of these with series gov­
erned motors rather than synchronous motors.

Secondly, let us d iscuss new machines. Up
until very recently no t even new machines could
be bought by the ind ividua l radio amateur di­
rectly from the Teletype Corporation. Now it
is possib le for us to buy. as individua ls. d irectl y
fro m Tele type. the new Model 32 KSR page
printer. This is a light duty machine designed
initially for T WX use but quite suitable for use
by the RlTVer. Its cost. incl uding shipping,
ru ns between $400 and $500.

Tape Equipment

For obvious reasons it is not recommended
tha t the newcomer 10 RTTY invest right away
in a more complex mach ine that handles per­
fora ted tape. In this ca tegory lie the Automatic­
Send-Receive machines:
"Iodel PI - This is a set which includes a specia l
desk-size table upo n which is mounted a 1\1 odeI
15 page printer eq uipped with a different key­
board to enable the opera tor to perforate tape.
Also mounted on the table is a Model 14 Trans­
mitter-Distributor that permits auto matic con­
stant-speed transm ission of the punched tape. Of
the same vintage as the Model 15 page printer.
the Model 19 is a lso still used by the commercial
radio companies. It sells for S250 to ~OO. de­
pending again upon condition. motors. and gears
with which it is equipped . These also have been
known to be gotten via the ~IARS program. some
with 75 w.p.m. gears wh ich must be changed
for ham ba nd use.
:\ lodel 2KA SR- T his is a lso a set which includes
a desk-size console. ra ther than a desk. and the
page prin ter is of the Model 28 series as is the
tape T D. Some Model 28ASR's also come with
a typing reperfora tor. Like the Model 28KSR. it
is still in production and has limited ava ilability.
Rebuilt machines ca n be bought by RTTYers
fo r around 1.000 from individua l rebuilde rs.

Perhaps. under the category of " ta pe" equi p­
ment. we should ment ion the Model I ~ "strip"
printe r. T his is a small machine with a type
basket like the Model 15 page printer but it
pri nts ou t the characters o n a narrow paper

3620 kc
7040 kc
7 140 kc

14.090 kc
2 1.090 kc
52.60 me

146.70 me

RTTY

80 meters . . .
40 meters .
.to meters ( narrow shift)
20 me ters
15 meters
6 meters ...
2 meters

Nets centered on frequencies given; op­
eration usually ± 10 kc on h.f.

M
ACHI N ES, machines. " F ine. bu t where can

I ge l one?" Th is is quest ion number one.
Qu estion num ber two is. "What model

should I get'?" Another version of question num­
ber two is. "What kind of tape gear should I get?"
These are the questio ns most frequent ly asked.
hy mail and even by telephone. At thi s time we
will try to answer each of these briefl y, wi thin
the space limitations of your RTTY Column.

Which Machines are Available

F irst o f a ll let us discuss used machines. and
we will refer only to those machines made by
the Telet ype Corpo ra t ion. (Those made by any
o ther company are far too few. ) Under the gen­
e ra l heading of "page printer!" lie these models :
vtodct 12- T his is the most a ncient. and most
complex. electrically. of prin ters used by the
RITVer. It is no isy both mechanica lly and elec­
trica lly. It canno t be used on the h.f. ba nds
wit hout extensive rewiring. shielding. and the
use of electronic keyer tubes. Since la ter model
machines that don't need this treatment became
available. most Model 12's lie in cellars or in
junk yards. II they can be found. they can usually
be had for free (if you carry it away) or for
just a few dollars.
Model 26 - This ligh t duty machine was used
mainly in the Bell System nvx service. Its
manufacture was discontinued in 1937 bu t it was
re tired from active service largel y during the
years 1955 to 1960. It is more quiet and lighte r
than the newer Model 15. quite sui table for
RITY. Their cost ru ns about $55 to $75. the
higher price prevailing if the machine is equipped
with the \V9 UE automat ic carriage re turn and
line feed . now unavailable.

I

!
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· tape. unperforated. Not too many of these are
around now although they were used to a fair
extent around 1955. when page printers were
more sca rce. As the result of the present low
demand. these printe rs go for anything from
$6 to $25. depending again upon co ndition and
with what motors they may be equipped .

Where to Get Machines

T he fi rst place you should check to obtain a
used mach ine should be the organized RTTY
society. Among these arc:

T he RTT Y Socie ty of Southe rn
Califo rn ia. Inc.
372 Warren Wa y. Arcad ia. Californ ia 91007

The Ill iana Teleprinter Soc iety
9tl30 S. Greenwood Ave .. C hicago.
Ill inois 60628

The RTTY Society of Michigan
4152 C umberland. Berkley. Mich igan

Northern Californ ia Amateur Radio
Teleprinter Society. Inc.
46 C hicago Way. San Francisco 24,
Cali fo rn ia

Florida RTTY Society. Inc.
P.O. Box 6047. Daytona Beach. Florida

Portland (Oregon) RTTY Club
3705 S.W. Stephe nson St.. Portland 19,
Oregon

Wisconsin Amateur Teleprinter Association
52 15 Morningside Drive. Greendale.
Wisconsin

The second source that should be checked are
those individuals who rebuild and deal in ma­
ch ines. These are: Les Johnson WA9HDG .
RR I, Tinley Park, II I. ; Larry Amelung WONOY.
3409 St. William St. Ln.. St. Ann. Mo.; Felix
Esteban \V2ZKV. 8424 57th Ave., Elmhurst 73.
N.Y.; Elliott Buchanan W6VPC. 1067 Man dan a
Blvd.. Oakland 10, Calif. ; and. J. Thomsen
W9YVP. 11001 S. Pulask i. Chicago 60655. We
might men tio n at thi s po int that the necessary
gears to get speeds down to 60 w.p.m. are also
available from most of the above sources.

To obtain a fl ew Model 32KSR. contact Mr.
Ralph Larson at the Tele type Corporation. 5555
Touhy Avenue. Skokie, Ill ino is. While you are
at it. you might check with him the price and
availability of the new Model 32ASR tape set.

Occasionally we also get a quest ion like. " \Vhu
can I get to properly adjust my machine?" Of
course the individuals men tioned above are the
most likely. In addition to these. however. there
are some non-ham fellows who do a little moon­
lighting. At the moment we can list only two
of these; Robert J. Tetrault . 17 Dick Street.
C lifto n. N.J .. and Dick Gonzales. 1738 Main
Street. Pittsburgh. Pa. 1521 5. We will be happy
to add to th is list if you drop me a post card
with the information.

We would like to point out that detai ls on the
above machines are contained in the New R TT Y

W9RSV, Chica go, Illi nois, opera to r: Dick Ke mpa, tran s­
mitter : ~DX· 1OO , receiver : HC·a a . ma chines: Model 15
and on FRXD, converter (TU) : Twin City TU with HO-1 0

' scope .

Handbook ($3 .95 postpaid, direct fro m Cowan) .
A lso. the best way to stay with th is RTTY busi­
ness is to subscribe to CQ so that you can follow
the RTTY Colum n. a monthl y feature not con­
tained in any other ama teur radio magazine.

On the Bauds

WlILV of Middlebury, Co nn.. is on 80.
W2Q FR of New Rochelle. N .Y.• uses tape on
both 20 and 80 wit h a 200V driving a Viking K\V
with an FSC-250 TU hooked to a Model 28.
K2GWY of Haddenfield, N.J .• is building a
transistorized tuning fork standa rd . (See page 68
of the October 1962 C Q for additional tnio. A I.)
WA2CSE of Bayonne. N.J .. just rece ived a
TG-7B ( military Model 15 ) and has lots of
quest ions. (Contact Bob Tetrault . Dick .) WA2­
PQW of Demarest. N.J .. has Models 15 and 19.
and uses an AN /FGC- I TU on dua l diversity.
W2KC X of Sea CIiIT. L. 1.. is on 80. K2T NI of
White Plains. N.Y.. runs 75 watts input and uses
a dipole on SO. WA21 VK of Au rora. N.Y.• also
runs tape on 80.

K3YAH. near Harrisburg. Pa .• uses ta pe on
80 as does W3ILZ of Ph iladelphia, Pa. K3WNO
of Maple G len . Pa.. works both 20 and 80 .
W4KA Y " inherited" a C V-89A / URA-8A T U
and is looking fo r a manual. ( Try Propagation
Products Company . P.O . Box 242, l ackson ville
I , Florida , Ray .) W41\1 GT of Lex ingto n. Ken­
tucky, now has a I\l odel 32 to go with his Model
28. W4CQI of Warrenton. Virginia. is active on
80 meters wi th tape gear.

W6LDF of Pasadena. Calif.. worked DL3IR
on 20. K6RZL of Pasadena. too. has a Klein­
schmidt Model 150 for sale for $200. W6CQK.
former ly of Redwood Ci ty. Calif., is now at
Apartado 936 1. Caracas. Venezuela. and is pa ­
tiently ( ?) waiting for a reciprocity agreement.
WA6H UW of San Diego. Calif.. reports RTTY
Q RM o n his "Soup Nut" c.w. net on 7 140 kc .
which meets at 10 a.m. (California time) Satur­
day mornings. ( D oII ' t get excited. Vall : 110 rea.mll

[C01/1inlled 0 11 page 104]
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L OUI SA B. SANDO,* W5RZJ

I
N mid -December '64 flood ra ins began

pouring down o n O regon and northern
Cal ifo rn ia. There was no "ark" to rescue

them. bu t an "angel" from Parad ise brought help
to many stricken people. and is credi ted with
saving the lives of some. She is Marie welch.
\VR6DN\V.•and her st int wh ich began Dec. 21
lasted (o r five wee ks.

~1arie was working with the Oregon Civil
Defense net tha t day when the messages became
grim . For the next ten days WB6DNW was on
the air a t least eigh t hours .1 day. Because her
QTH. on a hilhop plus a 65-ft. high antenna.
a t Parad ise ( JOOmiles north o f Sacramento ) was
idea lly situa ted for transm ission and reception of
signals into southern Oregon and she could be
heard on receivers that could not pick up the
offic ia l di sa ster transm ission a reas. Marie was
designated a net control. Her famil y didn't even
see her for C hristmas.

By Jan. J the situation had improved, but on
the 4th Marie returned to the air with the Red
Cross Emergency Net handl ing traffic for north­
ern C alif.. Hod with this she often worked 7 to
X hours a day. There were numerous messages
from Navy rescue gro ups from Hamilton Field,
ins t ruct ions for traffic a nd communication. de­
livery of food a nd cloth ing by helicopter. ha y for
sta rvi ng catt le. rescue of flood st randed people.
a nd she rela yed traffi c from a n emergency net
set up by the Na vy and Coast Gua rd .

On J 'In. 7 K7RQZ. Alice. broke into th e net,
saying she was picking up a weak distress ca ll
but could not read it. Ears g lued to the receive r,
Marie picked up the signal-i t was K6BMB,
Ph ilip Bradley. located on the HI lle Heron ra nch
ten miles north of Somesbar o n the Kl am ath
River in Siskiyou Co. He a nd his wife Shirley,
\VA6LMP. the ir five children (the youngest only
6 weeks o ld). and nine o ther pe rsons from nearby
ra nches had been com pletely isolated for two
weeks. T heir only food was some deer meat a nd
coffee a nd he was low on gasoline to run his• • •
gene rato r. T his was his fi rst con t~ct since th eir
o rdea l had started two weeks earlier.

Marie rel ayed the in form'l tio~ to Eureka. T.he
following da y whe n she was In contac t ~I th

K6B~lB he told her a hel icopter was land ing.
However. it had only food enough fo r a fa m ily
of five. but severa l days later anot h e ~ hel icop ter,
from Yreka . la nded on the ranc h with a larger
food supply a nd o ther needs. Ma rie kept da ily
- 4417 Eleventh St ., N .W •• Albuquerque, N ew Mexic o
H7107.
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skeds with Phil ip . His signal often was very
weak a nd so unst able it was hard to copy and
most of the time she was the only one who could
read him. When the emergency was over she still
maintai ned contacts. and it was not until mid­
~I a rch tha t the Hrudleys could finall y lea ve
their ra nc h by car.

For he r FB contr ibut ion during the flood d is­
aster, Marie received a lette r o f tha nks from
Oregon's Governor Hat field express ing the grati­
tude of hundreds of people in the sta te who were
vic tims of the flood a nd whose only comm unica­
tion link for several days was through Marie's
station. Civi l Defense officials a lso called by
phone to thank her. In a~dition, Marie. h ad a
nice letter from the Cahf. State Legislature
thanking her for her work in the H um boldt a nd
Siskiyou Co. floods.

Marie came up wi th her General license in
Feb. '63 a fte r becom ing interested through
her son Howa rd . WA6SES. now IM and a semor
a t Parad ise High. 90 percent o f her lime is
spent on c.w.. the rest on s.s.b. T hey use a Heath
Apache and SB-IO and a grounded grid linear,
a nd are putting up a tower a nd . bea m. It ~J1

started so the fa m ily could keep 10 touch With
Howard when he goes to college. Marie's OM, a
representati ve fo r Pac ific Gas & Electric , has no
inte rest in hamm ing. She belongs to TOO.

Marie has anothe r keen interest: she teaches
sewing and tailoring in the adult education
classes in the high school ni ght school program,
and cur re nt ly has 25 in the tailoring class and
22 in sewing.

Cong ratulat io ns. Marie. for a job we ll done!
Marie adds that WA6YZA, Suzie, also worked
on the Red C ross net.

Congratulations

To W6NAZ. Lenore. for receiving a scroll
from the U.S. Air Fo rce , personally signed by
Cur tis Le Ma y and Secretary Eugene ~1. Zucken,
in a pprecia tion for the phone pat ches she has
handled fo r serv icemen at Sondrestrom AFB.
G reenland (KG I FR) a nd their families. It was

WB6DNW, Marie Welch, handled traffic far ~ve wee~s

du ring a nd follo wing the Dec.·Jan . fl ood dlsasten In
Oregon and narth ern Califarnia.

•



Multiply this by th,n and you have the Deck family ,
well half of 'hem, anyway, at Po lo Alto. This is Liz,
with he, call K6MTQ on her cor plates. Her dod is
W6 JVI and he' mom is WA6J VF, and both have ,heir
calls on their can. Rest of the family includes three
younger sisten, the youngest, aged 9. having ,ecently
token her Novice ellom. Then the re is Grand pa , who
is W9P HE . and liz says the main pur pose of their set·u p
is to keep do ily skeds with him' in Illinois. Li z. no w 17.
has held her lice nse for 10 ye ars, starting as one of
the " youngest Yls" wi th Novice at a ge 7 . She is
a senior a t Cub berley Hi gh , a nd other hobb ies include
dating, ho rseback rid ing, surfi ng a nd skiing . Li z a lso
is wa ,ki ng fo r he' 1st cla ss commercia l phon e ticket.

presented 10 he r in person by Col. David Woo ds.
Com mande r of the Weste rn Commun ications
Region of Ham ilton AF H. This specia l recogni­
tion co vers the specific period between 1962 and
1964. but actuall y \V6N AZ's skeds have been
go ing o n for eight years.

Here and The re

A recent H .A .W.K . News Letter recounted the
emergency operation by hams at Rich mond.
Ind iana when fi re in the main sw itcbboard of the
telephone o ffi ce put 25.000 phones out of se rvice.
Mobile units "ere rushed to Richmond. Red
C ross mobile un its we re in o pe rat io n with hams
at the controls. and the Ind iana Phone Net

worked wit h the mohile units.
Elected a t the annua l mee ting of the Buckeye

Belles in March: Pres.• K8RZI. Fran; V.P.•
K8C EN. Lo uise: secy. WA8FSX. Ruth: treas..
W A8CJP. Ruth.

We hear that Nell Co rry. G 2Y L, is plann ing a
trip to VE and W lands in Aug-Sept-Oct. and
is hoping to see as many YLs as possible.

Correct ion

In the YL RL Anniversary Party results. Feb.
CQ. P. 93. W8 HWX was listed as 8th district
c.w. high score (as well as phone). The list sho uld
show \VS\VUT as high sco re on c.w. as Avis
earned 864 points in th is section of the contest.
Sorry. gals.

New Book Chapters

\Ve are very ha py to announce there are two
add itional chapters for our book "CQ YL" just
oIT the press. Totaling I:! pages. they a re C ha pte r
Six-A, covering the 3rd Inte rnat iona l YLR L
Convent io n sponsored by \VRO N E and held at
Cam bridge. M assachusetts in June. 1960. and
C ha pter Six- H. covering YLR L's 25th An niver­
sary Co nvention sponsored by the Bucke ye
Belles at Co lumbus. Ohio in J une. 1964.

Thanks to the YL clubs. you may get these
chapters ; IS free suppternents to your copy of
"C Q YL" just for the asking! The Buckeye Belles
paid for all of the printin g of the cha pte r o n
thei r conve ntion. an d a number o f o the r clubs
contributed 10 the cost of printing the ea rl ier
conventio n cha pter.

If you have a co py o f "CQ YL" , send you r
request fo r the new chapters 10 thi s colu m n
editor (QT H a t beginni ng of colu m n). Please do
incl ude a couple of 5f' stam ps to cover the cost
of mailing. The ch a pte rs wi ll be mai led flat and
all pages a re slot ted for easy insertion into the
spi ra l bind ing of the book. If you don't ye t have
one. copies of "CQ YL" a re still ava ila ble ($3.
postpaid} and a ll copies mai led will be corn­
plete ly up to date with the ear lier published
supplements as well as the new chapters.

( NOT E : YL Clubs will rece ive bulk shipme nts
fo r distribution to members. Also. if you at ­
tended the Co lumb us convention. you will be
se nt copies o f these new cha pte rs. Please notify
W5RZJ if you have changed QTH since June
'64.) 33 . Louisa . W5RZJ

• New Amateur Product
Hammarlund Manufacturing Company

T he Ha mmarl und Manufac turing Com pany has issued its new capac ito r
ca ta log. T he new cata log 's 12 pages a re de voted to list ing SX types of sta nda rd
vat iablc ai r capaci tors stocked by thei r dist ributors. Each listing has a photo
_,'\1 :,~.,.. ", T .:',:r i~ ~ .:c h :. !1 ::;:: 1 ·_>:·.... inr . Besides the standa rd :l ~ OJ .: J... men -

. I "'J' '."'. I ' ' r ~ , ~ v. " '-e Copies " ' 0 . \ ..... ;1.... 1~1 "' .. " '." "••• ,. _.' .. . . , ., ._~ • • •• • • • ' •• 1 •••• • , . ,

1" : ' , .. . ..... -. , . •...•J . , . •
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MULTI-OPERATOR
Single Transmilter

North America

Phone Results Urom page 6l]
PY1GV .... .. 59,534 211 29 74
PY7AGC .. .. 35,492 168 26 50
PY2PC .... .. 19,500 90 27 51
PY2BGO .. " 5,577 56 16 23
PY6NW .... " 576 12 8 8
PV4ND 1 2,996 41 13 15

Chile
CE2HW 21 2,046 41 11 11

Colombia
HUES A 362,518 &85 64 121
HK3AfB 14 36,162 198 2Q 46
HK3RQ .... .. 35,376 188 23 44

Ecuador
HC2JT ...... A 586,713 928 81 142
HC5lJ ,..... " 64,464 308 31 48
HC5NW ...... 14 20,128 205 15 19

Netherlands, .W , I,
PJ2CR A 104,280 316 49 71
PJ3CD ...... 14 19,950 153 15 35

Paraguay
ZP50 G A 106,396 294 45 89

Peru
OA4KY A 124,650 301 62 88
OA4PD 14 121 ,023 387 34 79
OAIW ...... " 6,545 70 19 26

Uruguay
eX3BH A 617 ,148 924 84 153
CX2CN . 21 9,024 15 20 28
CX2CO 14 414 ,005 950 27 118

United Stales
K2lEG 481,326 620 95 188

CK2IEG, KIANV, W20CM, K201l )
WB2CKS 175,336 314 63 139

(WB2CKS. W2PCJl
W3WJD 396,106 527 81 191

(W3Wm, K3JJG)
W3KfQ 150 ,300 304 63 11 7

(W3Kf Q, K3JGJ)
K3JCT ••••.... 112,340 255 55 109

(K3JCT, K3UI)
W3MWC •..... 77,3 52 204 47 85

(W3MWC , K3Jl '
W31YE 46,973 159 37 70

(W31YE, W3TGfl
K3WfX 4.860 68 20 34

(K3Wf X, K3VTOI
K4C'H 131,880 295 50 118

{K4CAH, W4KET, W4PJGl
WA4NGO 117,107 247 62 119

(WA4NGD, K4AlOl
W8AH /4 77,888 110 42 70

(W8AEE, WA4UHVw l
W6AM 232 ,547 360 90 149

(WA6EPC. WA6Gl O, WA61PY I
WA6YGY 20,400 119 35 45

(K2l BM, W4UYA, WA5fAl ,
W9YlE, WIlOSl

WA6TfZ .... 20,150 115 21 44
(WA6TfZ, WA6QWNl

W8S H 63,506 215 38 75
(K8MfO, K8MPF, K8JUW, WIIEF,

W8PWZ, K81 AB, WA8GPX)
WSNGU 45,628 143 44 70

(W8NCU, W8f1 R. WA8KTK .
W8M SN , W8HVM, K8 1MNI

WeYDM 100,340 255 41 98
(WIlYOM, WAD I(I ,

WP. IlEMS UH 7 30 13 14
(WADEMS, WAeAGM, WAllOCC, KllHGWj

Bermuda
YP9SY 92,300 432 31 63

(VP9S Y, VP9BO, W5HWR;VPS
Canada

KllNV/YU 40,866 178 33 65
(KIl NV, W3AKO'I

Venezuela

,

27

16
33
19

44
39
23
IS

4.
15

•

14
8

79 165
47 11 2
18 48

8 32
10 26

34
12
6

GW3NWV

UP2K1B

SM6CAS ..

UA2KAK
UA2KAP ......

UA3KAA ..
UA4KE D .
UA3KAO
UA I KIA
UA IKBA ......

He2lo'

U05KRU

YV9AA

UQ2KAX
UQ2KGY
UQ2KCT

Sw eden
346,086 631 73 161

(SM6VR, SM6CAS, SM6BSK,
SM6BJI . SMQCtW,

SM6BGG. SM6AOE)
SM5AZU 112.5 74 391 48 106

(SM5MC, SM5ATN. SM5BGM, SMSAZU)
Sl2AD 22,080 235 23 41

(SM2CDW, SM3BZl)
Wales

403 ,182 919 55 118
(GW3NWY, GW3DIX)

Union of Sovie t
Socialistic Rep.

Club Stations
European
262,;'00 762

83,475 335
12,870 141

5,920 105
3,276 84

Xaliningrad
12,236 167

460 24
LatTla
43,010 270

6,345 134
1,715 61

Llthugnia
29,696 282 19 45

MoldaTia
3,528 88

Ukraine
U85UTEK 12,411 139 19
UT5KKG 8,060 III 13
UB5KEP 2,82 1 59 8
UB5KYA 1,060 49 5

South America
Ecuador
524,208 923 76 125
(HC2MO, HP, fB, rc, WB,

Ml , DC, CW, CC , BJ)
Venezuela

1,382,036 1645 87 205
(YV5AEC, YV5ACO, YY5A NF ,

'fV5B BU , YY5BPJ l

MULTI·OPERATOR
Multi-Transmiller
North America

K2Gl 1,094,591 1084 104 255
(K2Cl , WICYE . w2GlM, w21WC, W6KFV,

K2DGl, K2TXC, K2UYG, WB2MFX ,
WA2RAU l

U5AF 612.105 1598 64 121
(Kl 5Af , KI5AZ, W5fNB )

K6EYR 411 ,312 581 93 171
(K6EVR. K6JIC , K6YRA, W6GFE )

W5KfT 328 ,263 491 13 164
(W 5KFT , W5FYX, K6lSGl

W8NGO 200 ,990 312 66 133
(W8NGD, W8ClR , K8lSGl

K6SEN 170,768 320 83 125
(K6SEN, K6T SY)

Asia
K71MU t3W8 278,600 450 62 138

(W9WNV & XW8AU)

Europe
DH5SM 944 ,790 1553 93 231

(OH5SM, OH5NW , OH 5NlJ .
OH5TM , OH5THl

OH2AA 390,516 880 &9 168
jOH2WI, OH2 HN , OH'ER.

OH2l P, OH2RZj

South America
YV5AKU ..... 1,463,871 2043 18 171

(YV5AKU, YV5AfH . YV5AHG,
YV5AKP. YV5AQS, YV5B I;D l

Our thanks t o the follow ing who
were con siderate enough to send us
th eir report which we found useful
as check logs:
CTl NG, EA.2C R, GI3PKY, GI4RY,
KIYRO, KZ5 FH, OHITM, OH6A.B,
OZ70X, PA.8l0U, PY2CVT, PY2S0,
SM5KG, SM 5RY. SM7A.CB. TGSIA..
UF6UB. W2GT, W2 PEO. W41KS /mm,
\ '/4 GOl , Wf;EC M, W6YSZ, WA.6FO l ,
ZC4TJ , 9Q5KC.

COila Rica
740.526 1354 81 168

(112SS, T1 2PI, TI2llC ,
T1 20KX, T1 2HGA)

Me xico
334,305 888 62 109

(XElAB, XElJl)
Puerto Rico

91,9a2 601 28 46
(KP4BPG, KP4BFG)

Ilaly
&49,000 1001 79 196

(II AB, 1I01l )
18,836 125 22 46

(IlCCO, IIfUG. IIHBO)
Netherland s

8,516 98 18 49
(Club Sta t ion )

Asia
U.S.S.R.
As iatic

Club Stations
22,422 215 15 22

8,448 68 12 36
Azerbaijan

100,&14 324 33 88
(UD680 . U06CC, YlAD j

Eslo nla
101.801 452 35 88

Ja paD
127,300 432 33 62

(KA2RG, KA2fF )
Ry u kyu blands

90,496 402 40 61
(KR6fY, KR6UD)

Europe
Czec bosloTakia
Club Stallona

55,&40 42a 32 98
28,452 238 23 79

5,850 120 13 32
Finland

310,980 111 61 152
(DH2BBM , OH2BC,

OH2BS, OH2SB l
Germany
701 ,274 954 93 109

(Dll JW, OllKB)
423,300 785 56 148

(OJ2BW, Dl4HU)
198,303 39 7 70 143

(DJ2SK, onus, DJ2VD
DJ6YT, Dl3Bl , Dl9VI )

129,033 381 58 119
(Dl 2YS, OJ301, DJ4XS,
OJ5PA. Dl6UN , OJ8EQ .

DJ8GB. Ol9JU
58,512 317 27 65

{Dl 6QY, 9YP. ouTY, lUF,
2AW, 30l, 4y'( , 6MQ , 7NXl

47,236 255 29 &9
(Club Station }

3,034 59 11 26
(ClUb Station)

173,512 685 31 61
(Dl 40W, Dl4VY, tn.400 ,

Dl4Ul, Dl4HI , OJ8BSI
44,464 208 39 73

(Dl 4TX, OJ6FO)
Hungary
145,838 570 44 110

(HA8WH, HA5DM, HAS·703)
I.T.U.

16,409 145 19 42
(W IlKE, W6GPQ.

HB9UD, HB9YKl

TIlJRC

KP4SPG

lEtAB

UR2 KAA

UACKlf
UA9KSC

KR6 FY

OllJW

OJ2BW

Dl9VZ

KA2RG

OK3K1G
OKI KPR
OK3KGI

OH2AM

l! 06KAR

Dl 9JL

HA5KSB

IIRS •••.

DM3Ml

OM3Bl ......

Dl40l

Dl4DD

Il l CJ •••••••_

OlONS .

Africa
Eth iopia

ET3USA 133,311 444 42 103
(KI0 HP, K2PWS, K4YFE)
Malawi

lQ7GN 51 ,90a 249 30 58
(70 7GN, 7070l)

4UIIT U

PIIPT /M

Norway
LA1 K 110,152 589 49 94

(LA lE E. LA3JJ, LA3Q!,
LAlU l. LA5UF, LA6l H\

l A3l .. 28,900 256 19 '3 1
. A1Cl. l A1NI. LA51! , lA6 11 , LA9XH I

us
2.
32
8.
57
47
33
33
36
2.

1263 71
186 20
80 22

796 27
410 24
346 22
272 17

73 26
53 21
86 10

751 ,814
21,600
11,232

249 ,096
96,412
69,55 2
40 ,800
10,148
8,721
7,161

VVSBIIi A
VV3KX ..
YV5BWP ..
YVSBQf .. 14
YV3lD ..
YVllA ..
YVIDP ..
YV5BUK ..
YV5BNW .. "
YY5'NS 3.5
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RTTY from A -Z [from page 43 ]

538-A relay in the relay socket which has pre­
viou sly been checked out. suspend the 538-A re­
lay from its handle. and give the side of the case
a sharp rap with the knuckles. This will cause the
excess mercury on the capsule contacts to return
to the mercur y pool . and normal relay opera tion
will be obtained when inserted in the socket.

Other Trepac Relays

Trepac manufactures numerous other relays
and other solid state devices for teletypewrite r
and other teleco mmunication srvices. The 538-A
model relay just covered probably has more
direct interest o r appea l to the amateur since it
is a direct repl acement for the W.E. 255-A. The
Trepac 538-8 /2 . a replacement for the Auto­
matic Electric PTW 202-A polar relay. is elec­
tronically iden tical to the 538-A but equipped
with a banana plug base. The Trepac Model
538-A / O, a repl acement for any octa l based
polar rel ay such as the Sigma 72. is also elec­
tronicall y identica l to the 538-A exce pt that it
is equipped with an octa l plug base. If you wish
to use a Trepac relay but are not repla cing a
255-A relay. it might be simpler to select a
53 8-8 /2 (with banana plu g base ) or a 538-A /O
( with an octal plug base) unless you just happen
to have a 255-A socket lying around. The octal
base plug for the 538-A / O is shown in fi g. 74.
Addit ional data on Trepac relays may be ob­
tained from K4M UB.l fl

Distort ion

Various types of distort ion are encountered
in RlTY. Invariably. like so man y RlTY names
and terms. the names of RlTY distortion also
have an unfamiliar ring to the beginner. Part
12 will cover Bias Distort ion. End Distort ion.
Fortuitous Distort ion and Characteristic Dis­
tortion.

[T o he continued]

l"Ha l A. Trenner , T repac Corporalio n o f America. 30
W est H a milton Avenue, Englewood , N ew J ersey.

Phone Results (f r om page 61]
tea ms at CE 1FX. CT t EY and FG 7XL. However
Carola and her family are still putting OH5SM
in the top listing of the multi-operator group.
Also add to the ever increas ing list of YL opera­
lors the calls of WB6CGA. W8NNH. 606BW
and X EI H HH . (After you see Maril u's photo on
these pages I am sure Zone 6 will be the most
sought after mult iplier in next yea r's contest. )

We didn 't expect to break any records th is
year but were pleasan tly sur prised to find that
we mo re than held our own. The number of
entries was pract ically the same, 730 logs as
compared to 7 17 last year. And although the
recorded country tot al was down considerably.
105 as against 11 7. we know that more than 120
countries were active over the week-end . Its a
pity that we did not receive anything from some
of these rare spots. There will be 273 certificates
mailed out during the summer. This total could

----

THE REJECTOR TUNABLE
N OTC Il FILT ER If'lLL
GREATLY IMPROVE RE­
CEPTION ON ANY RE·

CEIVER OR TRA NSCEIVER- IlAM / CB/SIf'.

• No insertion loss. • Audio fi lter wi th
tunable range 300 to 4000 cycles. _ Fully
t ransistorized. _ Ideal for CW-RnY-SSS­
AM-SWL. _ Simply con nects between re­
ceiver or t ransceiver audio output and P. M.
speake r. Apply 12V. ae/de (lh A) S ize-7 'h "
x5 0/. 'x 2'h ". Opt'l AC Su p ply-$ 6 .9 5 .

•
-~~-h;;~~~;~:-----------'

3415 West Broldwa)'
Council Bl uffs, lowl 51504

I Plene rush me
I 0 Rejector Notch Fi lter-$34.95.
I 0 Opt'l AC Power Supply-$6.95.I 0 New WRl Catalog.

: Name Call _

: Address _

I City Sll te Zip._ - -:-::c-::-:L ~

F OI" fu rther informatio n . ch ec k number fi E; . on page 110
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OSCAR IV
Even before O SCAR I II was lau nched. plans

were a lready in the wo rks fo r OSC l\R IV. what
will eventually he-come Osc -\ It IV was origi:lall y
:h: h:.C!:-Uil s.ueflite for OSC.o.. lt ! II. to he: t:, ,:d
. , l!;.,: c .... :1. 1:~ 1''-! ! 1:-~ 1~ \VC ~: : \..· !·(' n :~ v.'il)~ 1:,-,

--. " . " 1' .... "oft • •• • •.. . .. . ". .

have been much higher if We had received en­
tries from so me of these missing stations, And
cross check ing of logs would a lso have been
made much easier for us. T hat is wh y we alwa ys
request yo ur log regardless of the number of
contacts.

Gett ing this ma ter ia l o ut in time for this issue
was quite a chore , Never would have made it
without th e ini tia l help o f the offi ce gang. Did..
Al a nd Ma rcia G elling the c.w. report together
in time fo r the next issue will be up to Ben.
W2JB. And y. WIGY E a nd you rs trul y. Even
you fell ows who have been on contest com­
mittees ha ve no idea o f the jo b ahead o f us. over
300 logs from the USSR a nd associated coun­
tr ies. You d idn't have anything like that in your
experience . 73 for now. Frank. W IWY

Millen (from pag. 55)

high vol tage-breakdown characteristic, bu t a lso
is o ne th at is most res ista nt to a rcing and a rc
tracking.!

There are large a ir gaps between circuit ele­
ments a nd long leakage paths between contacts.
The switch shaft a lso is insulated against h igh­
voltage breakdown between the switch circuitry.
The switc h is ruggedl y built and it is ra ted to
handle at least I kw of r.f. power.

The price o f the M ille n Switch No. 51001.
as ye t unannounced. is expected to be under
$9.00.

I A l t hou~h the swnct, itself is designed to withstand a
" ho t switch". it is not su ggested that such type o r opera­
tio n he a ~c nera l practice. inasmuch as this wo uld e n­
dan1(N o ther components in the equipment : neverthe less .
in the eve nt o r a n accidental hot switch, yo u're a t least
protect ed against switch damage.

CO Sender (from (Jage 48 )

co rded with a pure single-freq ue ncy tone such as
that supplied by a good audio signa l generato r.
A ke yed single frequency tone feed into a n s.s .b.
transm itter will produce only keyed carrier ( A 1)
outpu t. However. a mult iple frequency audio in­
put (such as a distorted s ine wave) will cause the
transmitter 10 generate s ideba nd frequencies.
One last cau tio n-if operating vox. be su re that
the a udio o utput from the recorder is cut o fT
when you rewind the tape. •

S p a ce (from page 86)

long list 0/ ~'QIIIQhI~ co ntrib ut io n! to ,h~ Qrt 01 com.
muntcauons mode O~'~r 'h~ )'~ars b)' ,h~ alllQf~lIr r ad io
un'lce .. . W hat Q "condn/III e"ent to h(f\'e occur d/4r1ng
the lroth anniversarv )'~ur 0/ the lnter natto nat Trl~­

co mmunicat ion Union .-Gerald C. Gross . Secreta ry­
General. International Telecommunica tion Union.
Ge neva . W J G G /IIB9IA

--" ... -::,1 -
Electro nics, Ltd.

The complete systems listed below
comprise de luxe or standard Joystick
(as mdicated) pius Joymatch Tuner-s
& everyth ing else requ ired apart
from. existing transmitter and/or
rece iver.

Iron.mitt., wal d . ,ig ned to produce
-Y. ', eve" from ins ide an apartment
or homel

A lifetime of experience and on'enna
" kno w -how" has gone in ' o the d evelop ­
me"' of ,hi. reyolutionary " Va ria b le fre ·
q uency Antenna " on which World Potenh
or. pending. Unifo rmly exce ll.nt perform ­
0'1( . on a ll bonds from 160 thru 10 melen .
Th. Joystick 's s pecia l motching and ft!ed·
in" s yste m insure s to p efficiency on ony
frequency . Compl ete systems ore ovoiloble
for s.w .l.'s ond mobile. too. Thousonds of
Joysticks ore in use ~round the world .
Floshl Indoor Joystick spo ns the eorth o n
3.5 mCi .
Zl4GA re ports: I eenteeted G5WP on 3504
Kn with INDOO R JOYSTI CK o nd om
REALLY AMAZED" (.569 BOTH WAYS).
W3AZR reports: QSO w ith W2EQS on 160.
W2EQS wo. 589 on hi . 160M DIPOLE (the
well known Atlo ntic Sponnerl) ond 56 /79 on
o n INDOOR JOYSTICK 5' UNDERG RO UND
IN BASEMENT I I I II

VARIABLE
fREQUENCY ANTENNA

The DX Antenna for
any QTH!

Hear and work that spicy OX w ith
the Joyslick-End the frustration of
" hunk of w i,." contacts-Now you
co n put out the kind of s igna l you r

Pa rtridg e

SIZE 7'6"
VERTICAL

2"3METRES

"

• •

,.

~ ..
: ORDER YOUR JOYSTICK NOW :

•
Full money·back GUARANTEE if you're •

not completely satisfied.

• Stiff not convinc.d? Comp'ete the coupon •
• for a d.loil.d brochure and testimonials. •

Please ship Joystick system checked below :
• 0 Complete De luxe Joystick Transmitt ing System •
• (ShiPi. to USA Incl,) .szs.oo •

o Same as above. but Standard model $21.15
• 0 Complete Oelu.e Joystick Rece ivinll System •

•
(Stlpg. to USA Incl .) $20 .85 •

o Same as above, but Standa rd mode ' $18.00
• 0 Complete Joystick Mobile System •

(Shpg. to USA Incl. ) _ _ $21.10
• 0 Pleas e send brochures and testimonials . •

• Name _.. Call .......................... •

• Add ress •

City _ State l ip Code •

~
l Y : ll

•



CO l i lEC IHIN llC A IL IBOOIKS

_....
"

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

"..,

CQ ANTHOLOGY I

We've looked back through t he years
1945·1952 and assem bled all in one
place t he articles tha t have m ad e a
lasting sti r. The issues conta ining
most 0 1 t hese art icles ha ve long ago
been sold out an d are unavailable.

CQ LICENSE GUIDE

2 12 pages of everything the Am at eu r
must have to get h is license and
p rogress t oward the general class
t icket. Plus many add itional pages o f
" ita! information for the ham o pera tor.

en
•

UC.H••
OUtOE

__ ... " '..e-A>< ' ""'"

ANTENNA ROUNDUP

A common denominator for all ham
stat ions is the antenna. Here at last
i s the cream of antenna information
packed in to a 160 pag e book. Fo rt y·
seven info rma tion-packed articles that
will d ispel m uch of the m ystery sur­
rounding antennas.

THE NEW RTTY HANDBOOK

A treasury of v ital and " hard to get"
in fo rm at ion. Loaded w ith equipment
schemat ics. adjustment p rocedures.
etc. A valuable asset to both t h e be­
g inning and the experienced RTIV·er .
Special sect ion in getting sta rted. all
written by By ron Krelzman . a well
known aut hori ty in the field. Fi rst
printing sold ou t . Second printing on
hand.

I
I,,,,,,,
o,

o
o
ooooooooo
o
o
o
ooooo
o
ooo

-- .. -
:0Ci ty Zc r- e

COWAN PUBLISHING CORP.
Book Division
14 Vanderventer Avenue
Port Washington, l.l ., N.Y. 11050
CQ ANTHOLOGY I $2.00
CQ A NTHO LOGY II 3.00
AN TENNA RO UNDUP 3.00
SIDEBAND HAN DBOOK 3.00
VHF FOR THE RADI O AMATEUR _ , 3.50
SURPLUS SC HEMATICS _ 2.50
CQ LICENSE GUIDE .. . _ 2.50
" N EW RTIY HANDBOOK" 3.95
MOBILE HANDBOOK _ 2.95
ElECTRONIC CIRCUITS HANDBOOK 3.00
SHOP & SHACK SHORTCUTS ... 3.95
SURPLUS CONVERSION HANDBOOK 3.00
UNLIGHTED G LOBE _ 19.95
ATLAS _15 .00
CODE RECORD 3.50
REGULAR LOG SHEETS (100) _ 1.00
55. LOG SHEETS (100) 1.00
HAM'S INTERPRETER 1.50
TV I HANDBOOK 1.75
BINDER-YEAR WANTED 4 .00
OX ZONE MAP 3 .00
DIODE SOURCE BOOK 2.50
USA-CA RECORD BOOK 1.25

SIRS: M y check (money order) fo r $...,.,- _
is enclosed . Please send the following i tems to :

Name' _

Ad dreu _

._-- -----_ .. _ ..

Th is new M obil e Han dbook by Bi ll Orr,
W6SAI , has been getting raves from
top experienced m o bile o pera tors.
W r itten for advanced. as well as be­
ginn ing mobile o perators. much o f
th is in fo rm at ion cann ot be found
anywhere else. Th is is NOT a collec­
t ion o f rep ri nts .

MOBILE HANDBOOK

I,,,,,,,
r

.- ------------ -------- ---------- .

CQ ANTHOLOGY II

SURPLUS SCHEMATICS

Th is is a book lit era lly loaded w it h
schem ancs for all the currently pop u­
lar p ieces of surplus gear . M os t ama.
t eurs are well aware of t he problems
encoun tered in purchasing seem ing ly
mcxnenaive !:. u rp lus u nit s. on ly to f ind
:h:t :11 sdl r l11 :l ti :::: d ; :- -: ~: m IS cv a il ­

1-'· ;'''i:'!:: !"l fi I! n~ ,'ut t h e c i rcu itry
• , ~ '; '. I , I I ··- t' r.:c:. In:lre
, . . . .. 11' i n,' ." J ... J pu:-

.1 • i s t r uc-
_l c t I ~, ':1 'In.

Top favo rite CQ a rticles from 1952 to
1959 . .. inCluding some yo u m ay
have m issed .. . compiled in to one
new in fo rmat ion -packed book! No
more need to t ry t o locat e sold out
back cop ies o f CQ . Th is Anthology
inc l ud es past a rt icles o f last ing inter­
es t to eve ry amateu r rad io enthusiast ,
Over 250 pag es o f t ext. Ov er 75 d iffer ­
en t artic les. A defin ite Must for you r
shack!

VHF FOR THE RADIO AMATEUR

SIDEBAND HANDBOOK

Written by Don Stone r. W6TN S. who
was al most one fu ll yea r in the p rep '
aration o f th is t errifi c volume. Th is is
no t a t echnical book. It exp lains s tce­
band. showing yo u how to g et a long
w ith it ..• how to kee p you r r ig w crk­
inK r ight .. . how t o know wh en it
isn ' t ... and lots o f how to butte-It
stuff gadgets. rece iv ing adaptors. ex­
e tte rs , amplifiers .

If you are. or are plann ing to be a
VHF operato r. you can 't afford to be
w ithout t h is dynam ic new hand book
written espec ially for rou- Fi lled f rom
cove r t o cover w it h er new and o r igi.
nal construction m ater ial presented
so you can understand it. W r itten by
Fran k C. Jo nes. W6AJF. nat ionally
accla imed for h is VH F p ioneer ing .

. "

1\ _
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StM~n4
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Alignment Instructions

Before power is applied all coil s should be... . . \.. -

W4HJZ 2M Cony. (from page 32)

Sockets which accept tube shields are used
for all tubes. T he r.f. amplifier stages a re shielded
with black ventila ted shie lds to keep bulb tem­
peratures down.,

III telemetry data now being undertaken by
Project OSCAR headqu arters. It is hoped that
OSCAR IV will be ava ilable for a longer peri od
of time as a communication satellite. a nd its
sensitivity will be such that radio ama teurs with
considerably lower power equipment will be
able to work through it.

At present. plans ca ll for the launch of OSCAR

IV sometime during next fall or winter. More
information concerning OSCAR IV will be fou nd
in this column as more defi nite plans for its
launch materialize.

No doubt the countless hours that have been
devoted to the project by the OSCAR headquarters
gang is apprecia ted by rad io amateurs through­
out the world. T he design. the construc tion. the
testing. the negotiat ing for a vehicle, the com­
munications arrangements. the track ing co­
o rdination wou ld be a tremendous task for fu ll­
time profe ssionals. It becomes even more of a
task when it is done out of devotion, as some­
thing extra to one's daily work. T his is the story
of the Project OSCAR headquarters grou p. Each
member of the group has his daily work, each
has his fam ily, each could devote his time to a
dozen other more relax ing things around the
house. or with his family .. . but each has chosen
instead to do whatever he can to ma ke the ema­
leur radio satellite project a success.

OSCARS I. II and III have bee n successful
because of the enthu siasm of th is ded icated
grou p of radio amateurs. and their unstinting
contribution of time and knowledge. But time
and knowledge aren't enough to bui ld a satellite .
Thanks to the generous contributions of equip­
ment, material and funds from seve ra l co m­
panies. groups and indiv iduals. the project has
bee n able to come as far as it has. The Editor
of th is column. however, has learned recently.
that man y of the headquarters gang have had to
lay out considerable sums of their own money
to help pay for many of the costs involved in
the success of OSCAR III. Isn't thi s being too
demanding upon such a small group. and isn't
this an area in which we can all pitch in and
help? All radio amateurs bathe in the aura of
success of the OSCAR project. The project helps
secure the future of amateur rad io for us all.
Isn't it fair that we all contribute towards it
fin ancially, if in no other way? Project O SCAR

does not intend to solicit public financia l assist­
ance. but th is Editor supports the ARRL in its
suggestion tha t rad io amateurs voluntarily con­
tribute financia lly to the support of OSCAR IV.
Contributions should be sent to Project O SCAR .

Foothi ll Co llege. Los Altos Hills. California .
73. George. W3ASK

RAD IO AMATE UR 116 k
~

ca 00 INC
Dept. A. 4844 W. Fullerton Ave.

'. Chicago, III. 60639

'.,..

r•• .. ... .. ... ........
~ :b. W

RAD IO AMATEURS REFERENCE LIBRARY
OF MAPS - ORDER YOUR SET TODAY!. ,.

WORLD PREF IX MAP- f ull color. 42" x
29" shOWS prefixe s on each count ry . . .
DX iones t im e zones, cit ies, cro~s reter-
enced ta'bl es postpa ld $1.00

RADI O AMATEURS GREAT CI RC LE CH~~T
OF THE WORLD - from the ce2"9t~r of25"e
U lt d States! Full col or, . x ,
li~ t i~g Great Circle ~~arings In de~re~~

fri~t~~~ ~~J~,r ~i~inf.'tseeS~t~~~t~~n F~:n-
cisco & Los Angeles . t 'd $1 00pas pal •

UNITE D STATES MAP- All 50 ~ tates with
call area s prefixes, OX and time zones,
FCC freq~ency allocat ion chart . Plus
interesting info rmation on all 50 States.
full color, 29" x 17" . . . • . · postpaid 50¢

WOR LD ATlAS- Only Atlas compiled fo.r
amateurs. polar projection , six cont i­
nents prefixes on each count ry : . . full

, postpaid $1.00color. 16 pa ges ···· ·

Complete reference library 01 m~ps-"t
of 4 as listed above postpald $2.50
See your favo rite dealer or order direct.

WIlITE FOil
FIlIt .

BIlOCHIJIlE!

• Great Circle Bearinu • "Q" and "z'' Sienals
• Great Circle Charts • World Time Chart
• PrefiJes by Countries • Inn Postal Rates

United States Listings • • . $5.00
OX Listings 3.25

See your favo rite deale r or order di rect (add 25¢ for ma iling)
• •
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MOSLEY TA-36
Opt imum design

for 10-15-20 meters.

Wide-spaced. 6-element configu­
rat ion: 4 ele. on 10, 3 ele. on IS,
3 ele. on 20 meters. 200 Ib -plus
wind loading. Needs only 1 coax
feed li ne. Takes max. legal ama­
teur power input. Max. ele. length
29'; boom size 24'. Turning radius
19'3" . Feed impedance 52 ohms.
A great buy at $132.10.

MOSLEY V-4·6
For 10·15-20~0 meters.

(SOmeters when used with D·4BC-A).

Your solut ion t o a space problem for
mul tiband work . Rated for max. legal
amateur power input. Pre-tuned, pre­
drilled and color coded for easy as­
sembly on heavy dut y base mount, sup­
plied. Telescopes to 20'. $28.50.

MOSLEY D·4BC·A
BASE LOADING COIL

For 75/80 meters operation.
Quick, easy mounting to V-4-6. $16.45.

For a ham-to-ham talk at Harvey see:

Roy-W2CF Richard-WA2FBH

Celso-PY4EH Ron- WN2MZI

Berl-K21 BK

Abe-W2QOA

Anlon-W2 KWY

Harold-K2QO P

Leo- W2LJA

Jerry-K2QPC

Jack-W2LZX

Joe-W2TBJ

Harvey offers the best in ham equipment and service. Complete pre-ship check-outs on request. Unique
guarantee on equ ipment. Liberal trade-In allowances. Ca ll a Harvey ham, come in or write us your
needs. The World comes to Harvey - Midtown New York's lead ing ham center. One block from "Times
Square".

OU R

103 WEST 43rd STREET / NEW YORK, N.Y. 10036 / (212) JUdson 2·1500
Jo'o r f u r t her [n fu rmatiun, cht:ck nu mber al:.l, e n palC~ 110
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A BREAKTHROUGH
in RTTY converter design

;\O,~ · - a low Ilri l 'ell unit fur the I' l;" r ~ U II who
" :mho lu put hi s HTTY Ilrinlt' r t o work ('UII) ing
new s um l weat her
Ior lil t" ~("riu u ", HTTY emhu.. inst "IIU wa n ts
a flt' xih lt" uni t.

WAI.TEII I.AIlOIIATOIIIES T U-l
Fill.·rlt·.... Te-r-minal Un it

1. No Inruitl .. lu adj u-t
2. CUlli.." - tu m lurrl a nd n nerow !'oh ift

au 1UlU:11ir-u 11 v
3. R ece iver lun in l£' Ilul r-r- itien]
•. A tilialil ) u nil in Lil (linn

S·l.OO I po .. ll'aitl l
California residen ts add 4% sales ta ll.

,,' ;l lk r I...hura lurit·,. II,n. nux 2382
mu·r1OitI1'. Ca lif .

Fur furth ..r informllti"n , ('ht"('k n umber 33. on PRR:@ 1111

TELEPLEX teaches CODE
T ELEPLEX ....rtllt ml 110 ...1,...1.... II Ju,t ~t'I'II" mlt aruloUI " '...n
rom lll r rd to an)" 01 "'" norll""l. (: ..1 I h.. fartl . nlln', ,,·..It' ) 'Oll f
lim., anti UI UIl..)' , wrne 10 ,,11)' rllt ,l..,.a l l,t/lp ll l ..ra l ur p. U ' J rru
and Int..resttn.. .

TELEPL EX CO, • 739 Kazmer Courl • Modesto, Calif.

LOOK! A NEW ELECTRONICS SLIDE RULE
WIT H COMPLETE INSTRU CTI ON COU RSE

Prole-ssioul 10" an. metal E1eclrOAlCS Slide Rule . Oe-signed s pecilically
lor technICians . ellgi neers . students. hobbyists. Has special scales not
lound on Iny other rule. Ena bles you 10 solve erectr emcs problems
quickly. accurately, Mad e to our rigId spea by Pickett . Inc. Slide Rule
plus foul le-sson AUlD· PROGRAMMED Instr uctIon Course With grldmt:
service, and lop· t:uln lel ther carr y,nt: case all lor SI" , 9 ~ . Sahslaclton
wallanted or your money blck , Cleveland Inslllule of ElectroAlcs.
Dep t . CQ·I06, 1776 E. 17th s t., Cleveland, Ohio 44114.

SEND COUPON TODAY!
Cleveland Institute of Electronics :
ln6 E. 17th ST.•DEPT. CQ-J06. CLEV ELA ND. OHIO 44114 I

o Stnd FREE descript ive brochure only • • • without I
obliga t io n . I

o Se nd Electroni cs Slide Rule with Ins t ru ctio n Course and I
top·gra ln leather c a rryi ng C3St . I'm enclosin g $ J4 .95 . I

I
! ; A" ( I

. l ~.·, .' l"ri,,'

('I:::. IV ~

checked for reson ance with a grid dip me ter. For
some. a light stre tching or squeezing of coils may
be necessary. Next. disconnect filament power
from the 7788 and apply all other voltages.
Check at 77NH grid for bias voltage. Set the bias
fur - 3 to - 5 va lls. Reconnect filaments and
monitor 7788 current. From here on out keep
an eye on 7788 current. and keep it under 40 rna
at all times.

The oscillator slug L~ should be adjusted so
the oscillator is operating strongly and will go
into oscillation readily when voltage is first ap­
plied. Check with a grid dip meter to be sure
the crystal is operating on its 3rd overtone fre­
quence only and that no sub harmonics are
present. If the slug. L... is tuned incorrectly and
sub-harmonics are present. the converter will
have bird ies. Once the proper setting is found .
..ecure the slug in position. Tune CI~I for maxi­
mum i.f. noise output which corresponds to
maximum local o..cill ator input. Set 77RR bias
for approximate ly :!O rna total plate and screen
cur rent. Peak all r.f. and mixer tuned circuits
for maximum i .f. signal strength . Keep reducing
the r.f. signal as the converter ge ts closer into
al ignment.

Repeat the tuning sequence several times to
get everything just right. No birdies or images
should be present and the n.f. shou ld be between
J and 4 db if you followed the layou t close ly.

T he final tun ing for n.f. should be done with
a noise generator for best res ults . Since the r.f.
stage is ru nning very close to perfect ly neutra l­
ized and with very low inductance ca thode and
scree n leads. the best n.f. and max imum ga in
occur at very close to the same tuning of the
input c ircuit.

T he no ise fi gure is depende nt on severa l fac ­
tors which can he simu lta neously optimized if
one has enough hands and patience. The varia­
bles that o ne can optimize are Pla te cur rent.
Screen #:! current. Antenna Tap. and G rid Tap.

T he h igher the plate current the better the
tube Kn' and R~., . T he higher the screen #2 cur­
rent the greater the part ition noise contributed
by the screen. Input impedance of the tube is a
funct ion of cathode current so this means th at
the optimum grid tap varies with tube d .c. con­
dit ions.

The author optimized these variables and came
out with a relatively h igh screen resistor (47 K)
to keep screen current low. relatively low bias
voltage (close to zero volts ) when measured at
the power supply terminals. and a best tube
current of 20 rna to tal screen and plate. If you
ha ve the time thi... is an interesting area in which
to cut and try. Lack ing: the time. just use the
results presented here . A good intermediate ap­
proach is to use the 47K and 20 ma as reccm­
-em'c. ' ~ ut (' r ~ i :ni7e the taps on 1. 1 • Try up to

" ' 1" -- "' " - , 1,' ,' -,' .. . . , - " . "" 1"0"1 ~ •

, "

, , " •
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NEW! LAFAYETTE AMATEUR RECEIVERS

Lafa yette 5 16 - Pg. 1965 Catalog No. 650. Write :
Lafa yette Rad io El ectronics Corp., Dept . CF·S, P.O. Box 10. Syosset, L I., N. Y. 11791

F or further fnrormauon . chec k number 42. on paKe 110
I

•
Mode l HA·23Q

8950
WIRED

99·2522WX

Model KT· 34Q

7450
SE MI ·KIT
VERSI ON '

99·2521 WX

- # • •• •••••..... .......

4 .a ·14.SMC
10.S·30MC

550·1600KC
1.6·4.8MC

• 8 Tube Superhe t Circu it • 1 RF + 2 IF Stages for
High Gain • Illuminated lOW ' Slide Rule Dial • Built-in
a Multiplier fo r Crowded Phone Operat ion • Calibrated
Electrical Bandspread on 80 thru 10 Meters • Effective
Automatic Noise limiter • Stable Osci llator and BFO
for Clean AM, CWand SSB Recept ion • AVC-MVC Selector
on Fro nt Panel • Bu il t-in Edgewise S·Meter • Imported

4 BANDS:

f eatures " ALWAYS ON" FILAM ENT VOLTAGE
ON MIXER AND OSC ILLATOR STAGES FOR
FREQUENCY STAB ILI TY .. . LONGER TUBE
LIFE • .. FASTER WARMUP!

Professional Quality
8 TUBE AMATEUR
RECEIVER

MODEL
HA-2.3D

MODEL
HA-350

I o
-

0I
6(C -

~

"=--~ 1l

10·80 METER DUAL
CONVERSION AMATEUR

RECEIVER

-

FREE!

u,-~~

Model HA·35Q

18950
99·2524WX

Uses Mechan ical Filter For Excep tiona l Selectivity-
Ollen 2KC Sandwidth!

Lafayette's newest ! A dual conversi on superheterodyne com.
munications r eceiver covering the 10 th rough .80 meter ama­
teur bands and offering a high order of electrical and meenant­
cal stab ility for superior AM, CW and SSB operat ion . Check
some of t he exceptio na l f eatures!
• Sensitivity 1 p.V or Better • 7 Ba nd-Switching Posi­
t ions - 3.5, 7, 14, 21, 28, 28.5 and 29.1 MC, plus WWV
on 15 MC • Covers 600KC for Each Band • 12 Tubes
• Crysta l·contro lled 1st Oscillator . Transmitter-type for
2nd Osc. • Preselector Tuning . Crysta l-controlled aFO
(Dual frequencies) • All Heterodyn ing crystals supplied
• Selectable Side band • Geared Tun ing Mechan ism
• lDOKC Cal ibrator Circuit (crystal opt ional extra)
• Separate Diode AM Detector and CW/SSB product
Detector • Coax An tenna Inpul • 8 and 500 ohm
Outputs • Imported

--------------------- ~

r---------------------

SIRS: My che ck (mone y order) for $ _

is en closed . Please se nd __ co p ie s of the

" The New RTTY Ha nd book .'

I
I
I

Name _

Ad dre u' _

C ity, State· Zip, _

CQ Magazine
14 VAND ERV ENTE R AVENUE
PORT WASHINGTO N, L.I ., N.Y. 11050

Atreasury of vital and "hard to get"
information. Loaded with equipment
schematics, adjustment procedures, Op­
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.

R a diotele tvpe

l I T H E NEW RTTY

HANDBOOK ' I
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For (urthf'r informAtion, chf'("k numbE'r 57 . on pRR:t" 110

:::: 30 db
> 50db
> 70db
> 55 db
> 70db
:::: 80 db
:::: 70 db
:::: 8 db

2.8 to 3.6 db

~nt' fint'd as silZnal slrt'nf£lh required to cause cro ..s modu­
lation wit h a weak sif£nal approll imately 10 db above
the noi se a nd 200 kc away,
'Tht' G a in Change is measured oyer 2 me portion of
the hand when pe aked at 144.2 m c.
~t' ranse o f 2.R to 3.fi dh on the norse fi gure depends
upon the nol..e generator correct ion factor used .

The power supply and the cont rol un it each
contai n an opera ting bias adj ust pot. Let us say
that the optimum tube current is fou nd to be
20 maoTurn the CONTROL U!'i 1T pot to maxim um
curren t and the n set the power supply pot to
give the 20 rna, Lock it in place. Now the Control
Unit pot may be used as an R.F, GAIN contro l,
varying the 7788 from cut off up to optimum
current. without the need for a meter to con­
stantly monitor 7788 current.

G4ZU X Beam lirom page 28J
gain measu res 5-6 db and the Iront-to-back rat io
is 1~ to 20 db. It will de fi nite ly tak e a back sea t
to the full size G 4ZU "Birdcage" or a Quad
hut it is a good performing beam and it wi ll
defi nite ly get you into the " ballpark" wh ich is
reserved for the beam fraternity.

Variations

O the r va ria tio ns have to do with trying to
grou nd va rious eleme nts of the beam to avo id
any insu la tion d ifficult ies. GM 3HI\f U. for in­
stance. works his X beam with the d irector
elements directly connected to the mast as
originally deve loped by G 4ZU. He reports fi ne
performance with the beam di me nsio ned as
given without any need fo r tun ing the d irector.
Of course. tuning of the director can still be
accomplished by varying the length of the direc­
tor arms as a "plumbers deligh t" Vagi is tuned.
One could go a step further and al so connect the
dr iven element direct ly to the mast as was sug­
gested by G4ZU in his o riginal " Birdcage"
a rt icle thus making a " plumbe rs delight" version
of the X beam. With th is construction. the driven
element would then have to be fed through a
"T" or "gamma" matching arrangement. I have
not tried this type of construction but there is
no reason wh y it should not wo rk the same as
it does wit h other beam types. J would be most
inte rested to hea r from anyone who does con­
struct the "plumbers deligh t" version.

I wish to especially thank G 4ZU and G~f3 ­

HM U for all the informa tion they supplied about
the X beam and which resulted in m y ex peri­
merits with the design , Leave it to the E nglish
and the Scotch to squeeze the most out of the
least! •

Measured Performance
Overall Gain
Gain Reduction with R.F. GAIN control
Image Response
Spurious Responses-20 to 100 mc
Spurious Responses- IOO to 200 me
I.F. Feedthrough
Overload point above noise"
Gain change"
Noise figure''

•

•

WORLD'S
FINEST

I
I

ONLY 50C

" .. ,.".

•

QCWA
tluarlC'f ( 'C'IlI Uf)" W lr C'I C'OI .\ ..odlltlun. I nr .

LIC't niM amal tU r5 .ho held a n amaltur ueeuse 25ur murt ) ·n f l a lO ar C' t lhtlhl t for mernner hlp.
):mr, ••~ $3 .00 3 Ycoa rl n ut' 1:;.110

•

ERSIN
MULTICORE

BUY IT AT RADIO·TV PARTS STORES

MULTI CORE SALES CORP.PORT WASHINGTON. N. Y.

.\Pll lln tloni m.,· hl" ohlllln t<J from
A. J. Glr.nda. W2J E, Eu cutl n Secrdary
1417 Stonybreell. An nu. , Ma maranft k. N. Y,

• • •

Literature
Available

Mode! a identica l 10 model A except 53950
A~;n~a,:.n~~~ t;;iE5~~~;~r ~;;i~er(ORPORAT ION I

275 Mad i50n Avenue, New York 10016 I

.:" • • • • • • • • • • • • • ••••
I LEARN CO DE

•

I
THE I

MODERN

IATKO
WAY

,
'.',
For furthe r informatiun, eh..('k n umber 51S, o n pag e 110
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"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

COMMUN ICAT ION SYSTEMS

rex LABORATORIES
ASBURY PARK 25, NEW JERSEY, U.S.A.

40, on pace 110

You too-can enjoy world renowned TELREX
performance and value! Send for PL65 con­
densed data and p ricing catalog, describing
the lowest priced antennas on the market, in
relation to materials and perfor mance ! Ex­
panded data sheets - including your- favorite

band, are a lso available.

SINCE
1921

/ ""

with a
MATERIAL DIFFERENCE

- IN USE IN 135 LANDS!
t 'or lurt h-:or information . che<'k number

CONVERTERS & PREAMPS.
50 thru 4.32 are.

WrU, for Itterature
PARKS ELECTRONICS . Rt. 2. • BEAVE RTON, ORE.

AUTHO R ITATIVE GU IDEBOOK
~IO Ull" 1 10 0 " '" 1.0·.~1 .O ll ll · ' ~ O 'O .

~ ,~u '~ (J J ,,~u.u _ , .. '~lU ,

WAITE TODAY I

VHF (from page 80)

stan tia ! advances in receiver design. con verter
effic iency and the overall desirab ilit y of mos t
v.h.f. inhaler setups have stepped up the distance
capabilities of man y sta tions to the extent where
utter dependence on high powered transm itte rs
has all but vanished . In addi tion. there has been
a trend to bigger and better long-yagis lat ely
which br ing dbs fa r more economicall y th an by
employing kilowa tts.

Don't be afra id of aurora . You can expect it
regularly in the spri ng and fall ( perhaps a bit
be tter towards Octobe r than at any other time )
so you might as well use it. All you need is a
key and b.f.o. (No b.f.o.? Beat with you r
v.f.o.I}.

From the Mailbag
Ph il Rfilma n. W A 9I-;J A / 4 on radkJ a \lrono m)': '" read
the piece o n radio ast ronomy in the March CQ a nd
thou~ht rd let you know that I' m Interested in corres­
ponding with o thers o n the subject." O" a)', Ph il , )'ou'r~

0 • •

" I a m interested in a stronomy a nd I like am ateur
radio . So I have decided to combine mv two hobbies.

" I think it would be proper if I told you abou t myself.
I a m from Clinton, Illino is and have held a Tech nicia n
t icket for about three yean. I attended T ri-State College
in An gola, nunots, for three years and was worldnlt
towards a degree in Electrical Engjneermg. I am now
in the U.S.A.F. I a m in school studyin~ radar repair.

" I a m hoping th at this expertence will help me with
my project o f buildini a radio telescope when I get
o ut o f the se rvice. " Pro spective p,.n-pab are invited to
""rit"o Phill ip E . R , d m an , WA9EJA / 4. 31 94 Sch . S qdn .,
CMR4 Box ISMS. K , n l t' r AFB. Miss.
w es ~lIIler. W5Q:"oiKI)lR9 on AT"; " I just read your

:)' cas for us to wr ite you in the February CQ, which just
a rr!ved . I agree with your edi torial slant , b ut would
sugaest you igno re a nd make litt le me ntion of u ndesirable
lett e rs you [tel." Imert'Jt i llK po i"" W es. Sillct' til at
edltorlal; our flow o/ " 'Vllat lo buy" queries has increased
threeiold,

" T ha nks a me g. for the dope on ATV. I'm a Baptist
~1 i s'i ion ary o n duty now in Sw itzerland . W hen I get back
to the states I p lan to go on 440 me TV-I am follo wing
the development of ATV through your v ,h.t. column ,"
Don 't I" dfl' ATV by tills column, W,s. It's vastly mar
acc,plt'd and ad"anad throughout thr U .S. than It·,.
co utd ever do lustia '0here , Get in to uch with K,KYQ
when }'o u return.

" Let me urge you to compile an ATV Hand book to
join the wonderful library o f CQ Techn ica l Serfes. I.
for o ne, would buy one a§ soon as it was anno unced ."
W ,'r, It'arkinx on it , bur need more contributions [rom
th, ATV peopl.. to ma", it It'orth p,~paring . On.. nomine..
lor th, boo" would be V £7TK ,
Roh Jrnnlnc.... K l l.GH. on the Century Club mania:
" Enclosed find my application for the VHF Century
Club. The paper work o n this one has been tremendous­
§Ortinl/. out ca rds. separating them. etc.

" After a ll this work. I fi nd I have a lmost enough cards
for another certificate a nd have started QSUna: recent
QSO's in a n ellort to round up the balance." Tha" S the
spirit , Bob!

Thirty
If you have found your!">e lf wondering about the rather

non-technical slant of this month's co lu mn. you can
put the blame squarely o n K2ZSQ' s shoulders. Co-con­
sp irator Katz, busy trying to take a well-earned vacation
yet still continue experimentation o n another foreboding
jookmg microwave monstrosity. promises to return next
month ..... ith some more goodies. Be tha nkful he o nly
gets o ne vacation per yea r.

Mea ntime , o ur periodic request for circuits. photo­
gra phs a nd o ther miscellaneous paraphenalia is again
filed . Consider yourself duly beseeched.

73. Bob , K2ZSQ &: A llen , K2 UYH ( A WOL)
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Help Wanted
Dale Br!x, R .R. '::2, A ssumption. Illi no is. 62510. phone

1277 needs help with code. H e says he is o ld enough to
drtve and would drive a short distance for he lp from
someone in h is community.

If you need help send the intormation 10 me at home.
M y add resv is Wa ller G. Bu rd ine , W ilZeV. R.F .D . '::3.
w avoewtne. Ohio ZIP code 45068. W ilh that " e will
si(ln off for this month and wis h you the best of D X and
hope thai you don't let the hot weather keep you o ff me
ai r. I have been copyinlC many of yo u on the SX· lI 1
thai I recently bought for my s.s.b. station , it is a very
geed c.w. receiver. w rtte a lette r, send a picture a nd
watch for me o n the air. 73, ' Va ll , W RZCV

Com me nts

Last month we had a word or two to say about
the crummy ope ra ting procedure observed la tel y
o n 80 a nd 20 RTfY. We would like to list a n­
o ther had habit that has come up since the re­
laxation of the "d ual identifica tion" Rule tha t
ma kes it permissible to send just yo ur own ca ll
on Mo rse. Well , quite a fe w sta tio ns ha ve been
com pletely omitt ing th e signi ng of both calls
o n RTIY, signing only their ca ll on Morse. Th is
is definitel y not lega l. As 'ol e Beep mi ght ha ve
said , this will result in a suggestio n from the
FCC for the improvement of your ope ra tio n.
So, don't fo rget : W hen yo u a re about to turn it
over to the o ther fell ow. type out bot h his ca ll
a nd yo ur ca ll before yo u send your call on
Morse . 73. Hyron . W 2JTP

RTTY (from page 9J)

why thr RTT Ya can'I move lip or down 5 kc
aT this particular lime; jlu l ask him.)

WSWNO of C leveland. Ohio. found some
"W estern Union" Model 14 strip printers fo r $25
each in a surplus store in Clevela nd. ( Walc" it,
Ken; I"e)' could hun: 75 w.p.m, geurs.') WA84
PO U of Da yton. Ohio, uses a 50-foo t vertica l on
80 and has a Model 28. W8FWG of Laurium.
"Coppe r Country:' Michigan, uses a Drake 2B
o n 80. W8VZ of Marietta. Oh io. got a Model 19
f rom Navy ~1 A RS a nd has it o n 80,

WAOH HV of La C rescenta , M inn., uses a
M odel 19 with a n NCL-2000 dri ven to I KW.
KOP EF of Sioux Fall s. South Dakota. has a
C V-7 1/UR R i.f. type of T U (50 kc ) and wants
to know how to use it with a n HQ I80-A (60 kc } .
(Sell it, Les , and build an audio-type oj T V !)
WOGM U of Holto n. Ka nsas, is look ing for a n
RTIY Socie ty to join. (Wi' recommend RTTY,
t nc., 372 Warrell Way, Arcadia , CaIiJ,; $3 per
year [or a migh ty fine monthly bullet in, Don.)

Novice (from page 77)

Super-Pro S P-4QO.X. We both work SO meters most o f
the li me. T he tnue receiver is a K n igh t K it Star Roa mer
thai WC' buil l before we gOI ou r ticket.

W C' lI . I had beter qu it now so keep up the good work
and SC'e you later.

Sincerely. l a rry a nd Les Mo ller , 1220 K Avenue ,
A na co rtes. Wash ington ."

There. it wasn't ow hard 10 wrtte a Htue nOIC' a nd I
think. that this is the first letter fro m twins thai 1 hal-e
received durin lt my tenure o f »o vrcs reporter. I'm sure
you fellows a re (loinl[ to have fun as hams and it looks
like you have been abje to hear Ih01oC' rare o nes. I sure
hope 10 work you this winlC'r. I' ll be o n c.w. ' ·ery soon
wilh the new ril[ thaI is betng tested for ~O\'l("E, Good
luck.

Price
$19,95

9 .95
9.95
8.95

•

•

.... :" f'.. 3-10- 1 nwl<lN p lu ll f'- an ,J-m l!'l . 1
... nUln.. p fO'" l tloMI : toaI f~r romllN'­

11,111. hfoa '-)' f"tJIIlWr In,.. to " 1,,mflO".
anlmna I"t'nl"r 'U PPOrt. Ii)"" -Qu,, I
f'Onnl'C"IOr n u . taMud I'L~;>9 . 1t" ln ·
forrt'd. lI't'a tbn prolf't't ed, ult ra·
eltkl"nt. .-\ 1 )·our ham etoee . or $2.95
ppd. t 'ompl nlon III . ulllo,.. . 2 fot 9ge
;1 1>< 1. Inr l ...,I". rcmph'l" InJtrurtlon• .

P .O. Bu 97, Ralllo"a , c ent. 92065

~pt't'dl lilt' re · lnltln ll fJI "lolh ribbon. ' or ,n
ItTTY prlnl"" Ind rotIl lr'nllonal UJlf'lI-r lllr'n .
:\0 f1f't"<! 10 en.nne fl lnl , fuu)· pr i llt bft-au~"
of l he hl l h f'OlI l of 11...,,111. )'OUr mlt'hllllr' I n
r lhh,x lI . :\"111" Rlhl"'" R",·IIIII..,-$3.oo. lAr l['"
luh" " f Inll hl>"'-U)' bill-II or purpl"J-$I.OO.
Mi lle)' blf ll luarall l« .

I'on 1'11,1 ill l - .~ . Ind I'QIl ~ "u loll '

$3.00

NETTLES

PATENTED

RIBBON

RE-INKER

Model Voltage· Current (rna)
85 800 225

300 300 185
25·10 250/1 00 175/ 20

120 120 100

Spru:L~~~
CPR SPEECH COMPRESSOR ,o n ly $ 14.9 5
• TR IPLE average power

o ut pu t
• Mounts on panel connector
• Powered by co m mon battery
• Com p ress ion lev el

adjustable
• For sse o r AM (not a c l ippe r)
• l ow d isto rt ion; for low & h igh imped anc e m icro­

phones
• Attack t ime 150 mill i seco nds; release t ime 1-3

seconds
Fl·2 BANDPASS fiLTER (2 m ete rs ) on l y $6.9 5
DP-4 FREQUENCYDIVIDER(2&6melers lonly $ 5.9 5
TR·9 SOLID STATE POWER SUPPLY ,o nl y $5.9 5

(~ Oft. 1964 and rw. 1965 fQ fOl' fu ll dtrrlpllonl)
( flA. I[S IDUTS IN CLUDE 3~,. SAL ES TAX)

COMMUNICATION COMPONENTS COMPANY
P.O. Box 8721 Orla ndo, Florida

" AII ratin gs s hown are for 12 v.d.c. input.
Write for free brochure.

SYDMUR
IJ .0 . Ilox 25 '" ;tl,l'outl S tation

IIroo kly" , iVe,c )'ork 11 2.10

A, shown in Dec. 64 CQ. p. 31

N ew Low cost hermeticaJly sealed trans­
lormers lor D.C. to D.C. converters. Ideal
lor m edium or low power m obile.

URGENT. NEED IMMEDIATElY
Vl'r y hi R" b pric_ pa id , Frl'hrbt prE'paid. AN /GRC; PRC;
A P R; A PN; A RC ; ALT; U R M; UPM; TS . W I:' also buy
all military and eommeeelal teet, radar. and communi.
cation equipment .
CA LL CO IIIIJ:CT, IT COSTS YOU NOTH ISG TO
H f:AR OUR IIIGJI O"'Ff:R,

SPACt: t:U:CTRO:'li ICS
4178 ParI.; A le.. 8ronx.:"t . Y. • (211) CY 9-GJOO

For l u rther Information. t: I"C."k number 31, on page 110

HYE·QUE ANTENNA-FEEOLINE CONNECTOR

BUDWIG MFG. CO.

WALTER E. NETTLES co.
'355 TIIIQue Verd. Rd ., Tun l n. Ar il . " 115.

I-"or f ur tht'r information, eheck n umber 32. o n pagt' 110
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" or further Information . cheek number 36. o n palll! 110-------------------------------.

,,,,

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

A..t.ln'll _

CII,. •••.•• ._.__••.__ _. 8 Iale _ ._..__ ..__

:-';.ma .. ... ._ T Itle

Ho\KK'· IEU;C1KO~ICS IU;PT. C·~

51l HRO.o\ O\\o"A Y, xsw \ ·ORK n . x, Y.
W AUU;K 5·7000 (A REA CODE 2121

o .;...koI...t h mOOfJ Ol'..Mor o r fh«k .nd "'J t>r ..Mor . PrIC'f't
.·0 11 :-.; \ C. !"hlp.......t ou r :/1 Ibl. _ill Iw Ihi plM'd rollett ror
Ihlpplnc tha rif"l. Lftl l han : . lb•. Illtl udf' lu l!lt lfllt pOllalf•
.\ n)" "'tr"Nor _111 t,.. rrfun.ltol. •·ru:t1# IUt,... >hiJlI>f'<1 ~I.
na il.. . ,. F. Kpr~ ),Unl...UIII II'fd"" IS.oo. {AnJ Ordf'fI und~r

1:0.00 .<1<1 .w" I#nltf' f ha r c .. l

o "..n<l t:it fo~ :< pr l n lC / " t> mmOT ··O.........httl Calaloe #1&."
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:····BARRy ELECTRONiCS····:
• •• N atlumd f'IrO CX-J 2uO W a n SSB T ra nsceiver with NCX· •
• A ( 115 VAC Pwr Supply & Speaker). bor h l ike ne w .
• ( reg. S-I79.00 neu. S pecial S299.00 fo r both. •
• •• .\ lo nllonldkl - O K· 200. JO to 50 Mes and 152 10 174 Me • •
• T unable I' M Communieat iom Receiver. L ike new . •
• (reg, SIf~9.~0 ne l). S I09.00. •

• Clf'22 7.eu~ Xmtr, (4X1 50A modula ted by I' P tl II A 's) •
• 2 a nd 6 xteters . Clcol/.I[ Inte rce pto r Receiver to match •
• Xmlr (2 a nd to meters). 8 0 lh wuh Facto ry w arranue s. :
: 8 m h fo r SA!'O.OO. •

• l S·J 82 D I U Audio (hcillalor (20 to 20U K C PS). 11 5 •
• VAC ()!"'C' faliofl . Good condo wJbooli.let SIIS.OO. •

: SorenMln Mode l 325· BB Noba t ron. P r i : 115 VAC f l 60 :
• CPS; ;\25 VOC ~I 125 Ma ; minus 150 VOC If, 5 Ma.; •
• also 6.3 VAC (CT) 'ij 10 A . Good /usee cond o S79.00. •

• 1tf'",le U·Pae"'rd Mod el 712A . 115 AC 1';, 60 C PS: 500 •
• V OC"!I 50 V IX" / m inus ISO VOCj6.3 VAC (C.T .) 10 A . •
: S95.oo. :

• A :'li /US \ I.J3 T rad Den n e 3" Scope . W ilh book and ac- •
• cessorses . New Condo A "gem," S2.50.00. •

: UUlIllKl' Mode l 224 3'" Scope. Good. used /cone . SM:.OO. :

• Of'luU' Si2. G ene l"llior ( 10 Kcs Ihru SO Mcs). Mode l .
• SG -tl5/ U RM·25D . Very good /used cond o W ith most .
• acces.-,•.ories and dela ile-d book. SJ75.00. •• •• OS-I Ih luu J . Sco~ lIi ke the pocke tscope). Vc ry •
• ~ood /u~d/w ith book. S IlO.OO. •

: l to klrnnh. Type 121 W ide-Band Prto-Amp . ISco pe Scns '" :
• t ivity=25 V ./ C m .) F airly good/ used. S7.5 .00. •

• I.AI-·.j RI-· S Ia: . Gt' nn'1l tor. Operales from 11.5 VAC •
• Ifl 60 C PS. Ra ni e a pprox . 100 to 700 Mcs . Fa Ir/ good• •
• wuh deta ilcd book S79.OO. •• •• Rr·Z64j l JP X-6 Ht' C't'her·Xlllfr. Excellent cond oSZ50.00. •
• Il von, M'IlI COlldal SwilC'h wilh 8 !'iC connectors. •
• Compact. Made 10 hillhc,;t Na vy specs. S4.95. •

• 115 VAC r" 60 CPS Pm't'r Supply for BC-221 and / or :
: LM Freq . Me-lc r1l . Fils in to RC·221 battery compa rt- •

menr . Deluxe components a nd wo rkm a n..h ip. Wired, •
: re udy 10 go! SI 9.I)S. (Kit fo rm S I9.951. •

• SIII.....n R~eflli~u: 600 P IV iiI I Amp. 'II 3li('; 1100 P IV •
• ({i 750 Ma . 1ft 56c'; 400 P IV @ 750 rna . @ JOt'; In lots .
• of 4tl . .. Ded uct 10% (M ay he m ille-d ). •· . . " . .• Antf'nllil I.nlld l n~ OII I~lIc l to r . Ptve Sect fon. Broadcast •
• type . All ce ramic tnsutauon . Capaci ty l!(..od up to about .
• 2 .(MMI Mmfd in pa ralle l S2.'#5. •

• 6 Fl . Ruhbt'r cO)to red Lmecord. with standard 2 pr~n ll :
• H ubbetl plUM. Ex terna l outs ide gro unding sh ield. which •
: ca n he used o ptiona lly . Idea l for ground ing tools. etc. •
• 45t'. •
• Tube'" • • • lube's •• • Tu,", .. .. . largest d tve rs jfied Mock •
• in U SA . W rite fo r q uo ta t ion. •

: Come in a nd a ro wse-c-ron-Prt . 9 to 6 . Pa rk in i/. 75t. :
• ~O l Broad way. Sal . rt ree pa rkmlt) ho urs 11) :00 am to •
• 2 :110 pm . •

• •• RI-::\..;:\m l-:R HARRY ha~ l ilt' 1 1Ir'J ~~IIDbc' "fock In flit' •
• lJSA •• •• Wt' wedalln In hard to ~f' 1 t)llt'"'io . U 'iol t ilt' •
• qf y a nd l) pf'\ ,o u nt'ed for same da) repl,·. . •
• :'lit'''' " HarT' Gft't'n Sh~et" :: 16 just out. w rue to r •
• your ropy- Details o n our tube. semiconductor. eqUIP- •
• ment and component stocks listed in catalog. . •
• w he n in New York visit us . we a re open Mon. to Fri . •
• 9 to 6 a nd on Sa t. from 10 am 10 2 pm. •

USA.CA (from page 89)

L. Struchen. K3PQU. Country Garden Trailer
C ourt. k .D. # I, Lake City. Pennsylvania.
.\ h ·lm po lit.m 1"a'l.h,,·iIIe Award is sponsored by
The Radio A mateur T ransmitt ing Societ y. St a­
tions o ther than North America n ( X E. V E, W &
K ) may qu alify by working a ny 5 xt erropot nan
Nashville ( Davidson Co unty ) . Nort h A meri­
can sta tio ns. except Tennessee. qualify by work­
ing 10. Tennessee sta tio ns req uired to work 25
except if all o n six meters. 35 are required . There
are about 700 amateurs in Metropol itan Nash­
ville Area. and 32 are members of the Radio
T ransm itt ing Society ( RAT S). Send G C R list
with sample of your own QSL to WA4END.
D id Crouch. 131 Taggart Ave.• Nashville. Ten­
nessee. Cost is 50<, for No rth American Ama­
teurs, 4 IRCs for DX applicants.
TeA. T win Co unty A ward sponsored by The
Virgin ia C HC C hapter .# 30. issued for working
a combination of coun ties bearing the sa me
name, for contacts afte r WWII. No band or
mode endorsements. Charge is 75(' to U.S. and
Ca nad ian sta tio ns. no charge to DX sta tio ns.
Send G C R list ( No QSLs ) to Earl Sa vage,
K4SDS. 500 Virginia Ave.• St uarts Draft. Vir­
ginia 24477. KL and KH considered DX for
award requirements o nly. s.a.s.e. for endorse­
ments. To qu al ify. each pair of counti es bearing
the sa me name (like Richmond County . Virgini a
and Richmond County. New York ) count as two
points. If a third county suc h as Richmond .
G eorgia is worked . the total po ints rece ived is
3. if a fourth is worked the po ints claimed can
he 4. The award is issued in the fo llowing
classes. wit h OX being th e second number :
Class A points requ ired 40 / 20 ; C lass B requ ires
26 /12 and C lass C req uires 16 /8 .
55 County Cluh certifica te is sponso red by the
East River Rad io C lub of Bluefield. West Vi r­
gi nia . Avai lable to a ll Amateurs and s.w.l s in
three classes: Basic Award "C" is issued for con­
firmed contac ts with amateurs in 30 West Vir­
ginia Counties . A ny band. o r mode may be used
a nd. there is no time lim it. C lass " B" Seal en­
dorsement is for 45 confirmed. co unties. C lass
"A" Seal endorsement is fo r contacts with each
of the 55 Counties in West Virginia. QSL ca rds
must he (10 hand but a certified (GC R) Ji st will
be accepted. Basic Award costs U.S. ama teurs

1.00 or 7 IRe s if ) ·OU a re DX. Send list inct ud­
ing sta tion call. l ime. date. frequency and fee
to Lee R. Broo ks. K8BHG . P. O. Box 292.
ER RC, Hl uef ields, West Virginia 24 70 1. Fo r en­
dorsements ..end s.a .s.e .. no fee . Sorry. but I've
run ou t of space agai n. ma ny thanks for all the
fi ne mail and. comments. And how was your
monlh ? 7 3. Ed. W:!G T.

••••••••••••••••••••••••••••••
: PLEASE include yo ur .:
* +
:; ZIP code n umber o n ::
: all correspondence. ::

••••••••••••••••••••••••••••••



QSl' s CB , WPE Samples 10< Nicholas & Son Printery P.O. BOI
11 184, Phoenll , Arizona 850 11.

Ad verti sinl Rates: xon -ccmmerctet ads I Olt per word In­
CIUdin! abbreviations and addresses. Commercial and or­
ganiza ion ads, 25« per word . Min i'!'um Charge $1 ~OO . No
ad will be printed unless accompanied by full remittance.
Closinl Date: The 10th day of the second month preceding
date of publicat ion.

Becau se the advertisers and equipment con tained In
Ham Shop have not been investiKated. the publishers of
CO cannot vouc.h for th e merchandise li sted therein .

QSl 's FREE SAM PLES . Ace Printing, 5506 Det roit Ave .,
Cleveland 2, Ohio.

THR IFTY C8·QSL Rubber Stamps. Wor ld' s largest supplier . Free
Specimens. Royer Studios, Taylor. t exas.

PLASTIC HOLDER frames and displays 20 QSL cards. 3 for $1.00
or 10 for $3.00, prepaid . TEPABCO, Brown Ave., Gallat in,
Tennessee.
ElECTRONIC CHASSIS PUNCHING and drillinJ{ service, Panel s
cut , etc . Bui ld that maJ{azine article! Send chassis or request
estimate. Hole (l6ths) diameters t o ~" 5<; to 11,-;" 25l!'; to 4" ,
SOc : se., se perime ter inch in aluminum to 3/16. Steel 20 gao
add 50% . Mdrk sizes and centers, allow clea rances. Payment
with material , min imum $2.00, under 2 res returned postpaid .
Metalwerk , P.O. BOI 1372, Cedar Rapids, Iowa 52401.

PRINTED CIRCUIT BOARDS Hams, t xoertments. Many di ffe rent
projects . Catalog 10¢' PI M Electroni cs, BOI 6288 Seattle ,
Washington 98188 .

ATTENTION HA MS! We buy, sell ham gear. Repair and alignment
facilit ies avauaete. Hold Advanced and First phone. Used Gear
always recondit ioned. Money back guarantee. KitKraft Com pany,
P.O. BOI 406-Canal St. Station, New York N.Y. 10013.

Ham Shop

QSL CARDS 100 a-ectc r. glossy $3.00. World globe in silver;
report lorm on reverse side; Free samples. RUSPRINT, BOl 7575
Kansas City, Missou r i , 64116.

lookinl? Sh ,ppln: ! TradinK! Trying to save money? Write Bob
Graham lor Spec ial Deals on New and recondi tioned used gea r .
Cash or Budget. Graham Radio, Dept . B, Readinl , Mass. 01867.
Tel: 944·4000.

QSl's .. . 18 samples 10l!' •• • Fl lmcrafters , , , Marti ns
Ferry, Ohio.
QU's WSl 's XYL·OM 's (Sample assortm ent approl imate ly 9¥u)
cover ing desl$ning, planning , pr inting, arranging, mailin g eye.
catching comi c. sedate , fantabulous. nx-at t ractrng. Protopay,
SnallY, unpa ragoned cards . (Wow!) Rogers, KBAAB, 961 Arcade
St. , SI. Paul 6, Minn.
QSl ' s BROWNIE-W3CJI . . . 3111 l ehigh, All entown, Pa.
Samples 10l!' with ca talogue 25l!' .

RTTY 'EAR for sale . Write for list 88 or 44 mh Torolds. Five
for $1.75 postpa id. Ell iott Buchanan. W6VPC -I067 Mandana
Blvd., Oakland, California 94610.
EliMINATE Mobile Vibrator Noise. Reyolutionary device cutmoees
noise-creatin, vibrator. Completely ~ransistoriled unit .plugs d!­
rectly into Vibrat or socket . No moving parts. same srze as VI­
brator. 12 Volts. Not a kit. Comes comple te ly wired ready to use.
For nel aliy, l r ound onl~ . State make and model of t ransceiver .
$11.95 PPO.-$5.00 depOSi t on all C.O.D. orders. Tel-Trol Systems,
2180 8ronl Park East , Bronl , N. Y.

QSL' s!! CB' s! ! WPE ' s! ! Samp les 25¢ (refunded), Sackers .
W8DED , Hol land, Michigan.
QSL's Samples, dime, Print Shop, Corwith , Iowa.

RUBBER STAMPS lor OSl Cards. xtts available. Free sam ple tm­
pressions. E & R Stamp Co., 50 Gerald Rd., Rantoul , lillinois.
QSl CARDS $2.50 per 100 In three colo rs. Samples and catalog
free. Garth, 8 01 SIC, Jutland, New Jersey.

QSLs Samples 25¢. Rubber Stamps; Name Call , Address, $1.55 .
Harry Sims, 3221 Missou ri Avenue, St. l ouis, Mo. 63118.

QSL's a-ector IIOSSY. 100 $4.50. Rutcers Varl-typing Service.
Free Samples. homas Street, Riegel Ridge, Milford, N.J.

QSl CAJcDS. As low lIS $2.50 per 100. samctes f ree. Radio Press.
BOI 24C, Pittstown. New rersev.

ClSl s $2.00 per 100 postpaid . New style gloSSY z-cctors. Free
sample. Hobby Print Shop, Umati lla. Fla. 32184.
PICTURE of yourself, home, equipment etc. on QSl cards made
from rour photolraph. 250- $1.50 or 1000- $14.00 postpaid .
Samples Iree. Write Picture Cards, 129 Copeland, La Crosse, Wis.
HUNDRED QSl' s: $1.00. Samples, dime. Meininger, Jessup. Iowa .
CREATIVE QSl CARDS free, new cata log and samples . Personal
attention l iven . Wilkins Creative Printinl. P.O. BOI 187·2,
Atascadero, California .
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S... manila ' DK111 C'OOOxla l ~11("""
. dlh ."All.. nt r f c h .'. t1 ldn I no:ot ..·. r....
. ..·[Ic '. r f rlUnc. I II w . 50 o hm 1m _
~ , " SW" I.... Iha ... 1.0 5 I a' 150 m C'
Isolation , ...,,-, Ihan 50 db " !>OO me. . ...d
c ....t., Ihan 110 db " )0 me. With d ial
plat. and kTlob. 'n, 10 OL Slu: 3" dl• . II
J'.' d...p.

NEW MANUAL
COAXIAL
SWITCHES ••
( Not Wafer Switches )

OX1I-2, alnt: '- pol. , dovb'- throw 112.'5
DX71·3, IlnIl, poll, thrM t.hnJw 12.'1'5
DX'7•••. ,In.l. po'-. ,I" tb row __ U 5.75
D1(7 ' ·T. u ....If.r..... ~'"' , witch I U .7:!
Av .....bl. w ith t1P" BNC, TNC, N and C
Conlal Connecton It ,1II'btl,. h lcMr' rwu.

Products at your dealt', or write :
DOW.KEY COMPANY

Tbler Rive r F.U. , Minnesot a

•
•
•

•

•
•
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100.00 Kc. crystal in HC·IJ /U Holder- sam e pins as FT·243. Onl y
$3.00 ea ch with Free Bonus 200 Kc crys ta l - postpaid, USA,
Quak er Electron ics. Hun lock Creek, P, .
Technl UI Manual s lowest prices USA, te letypewriter s , receivers,
tran smitters, text equipment and etc . l arge l ists. Send I O~ coin­
stamps. Quaker Electronics. Hunlock Creek, P, .
fOR SALE Complete instructions including 28 page booklet and
22 N X 36" schematic for conve rting the ART·13 transmitter to
a.m. and s.s.e. saustacncn guaranteed. $2.50. Sam Appleton,
501 No. Maxwe ll St., Tulia. Texas.
WANTED - An APR-14. 13 receivers. SC· l 3, H·P4, SC·t. SG·2,
MO-8J , 479 Collins , In any condit ion. T·368-e xmtrs. R-390 ,
390A, R·388, 389. 391. Rece ivers. RT·56 lhru 70 Rt units
ATt 17·GRe·9, GRC- 10, GRC·19. RCA, 8endi l , Collins Aircraft
Radio and Radar Equip. Hewlett Packard, General Radio. Tek­
tronix, ete., Test Equipment. CRC, PRC, GRR. TCC. ARC. sets
ARM. PRM, URM. UPM URM, SC Test sets any and all types.
You name It. Call E. Charol. Tech Systems Corp., 42 W. 15th
Street. N. Y. 11, N. Y. CH 2·1949 Collect.
REMOTE CO NTROL UNIT, brand new $5.00. Postpaid. (Cost Navy
$125.00) MDC, 923 W. Schiller, Ph ila . 40.

HUNDREDS OF TOP QUALITY
ITEMS _ Il rt" lu'u , Tranlmltteu,

)lIcroPOOn"I . Tri nafoflll eu , t'w er 8uPplln .
Inl erl"U . l l eleu, P honel, Anlenn. I, Tnt
t:qui pment . Ind lC'ltou . t·l1t ' u. Ampllflnl.
U n dl "u. COfl l "rl"fI , Con trol Ho n l. l l oton .
J)ynl moton . B lown l , C.hl, . Ke) U I , ("I" ea.
lI . nd. "U . ~wltchn . elf .• ere. ~"nd for FREE
CATALOG- Dept. C.Q,

r rurtht'r information , c hw k number .fo7, o n paRt' 110

EASY TO LEARN CODE

HERBERT SALCH & CO.
WOODSBORO. TEXAS

) lade In 1".S..-\ .

•

)1" 11 tor 1au to 10 _tl"fl.. SllI&:le band an tr.nsI5tor con­
1,,1t..., .. lth IlIltr tallhnted dl.b. 6- 1 ",nlfT tunlnr:. mute eon­
TM"Ctl"nl JlfO'ldrd. PO!It pa id ......•... .•...••• .•• , •. $19 .9 5

NOW cor, S.B. I e.w. :
Tun• •"",,r ..It h rw-rm. hlllty tuned B.•·. O. . . . _• • • . . • . , • •$2~ .95

:'\ew I)ual l'ura- TunnrrtfT-~50 KC out put
1'...-ref'1 for Q."", " Broa,k-a.'Il B. dIM ( ~ 1IIf' lor lt!' )
.;xrlnsh e I . 1", 'rf'U IIlif'n ­
STOM!':S end 1'\lllnlll'.\LS In­
l lt ed -.·OR THr·To:\I I'KI:-;S N.\­
1110 PBfllllTTS wrtte to .· actQfJ
OI.It l~ l .

It II "..,. and pl n n nt 10 tesrn or mere..e
ITl e"d Ihe modffn wur- .dth .n Inl tr uetOl ra ph
Cod, Tuehr. t:It"Il "nt ror the hrlrlnn r r or
adunc"d l tu ll"nl. A Quick , pnct lcal and de­
pr nd.hl" mrthod . AraU. hle tapn t rom bUln­
n"r ' l . lph.h"t 10 t :rptc. 1 me".a"l on .11 l ub .
j ecu . ~fl "l!'\l ranll! Ii 10 40 W[')I . A l.... , . ru d1 .
no QIU I . hUl l hllln, lomll'fln" len<t to rou.

47 11 SHERIDAN RD.• CHICAG O 40, Il l .
4700 Crenshaw Blvd.. Los Angeles 43 , Calif.

F o r rurth@'r inrorma tion , c hw k number .fo g, on palC'" 110

,,~ ur car and hom" radloa
tan bf' tun.bl" . r.Ubr.tM
ham IW't' lnn ..lth •

TRPTUNAVERTER!

ENDORSED BY THOUSANDS!
Th, Inl tr uelo, r. plI Code Teacher IItu.U,.
I. ku lhe pl. ce or .u np,r. lo r ·lnnrurtor . n<t
"o.blel ' llJIone to learn .nd mu ter eode with_
out furth"r a..ll t'lW'e. Thounndl ot sueee..•
t ul Ol>"r. tou lIa.. " . cqulrl!'l.l t he ecce" with lhe Inl trud ol ra ph 5)'1­
tem . Wr it. tod" ror full part!cul.fI and con lf'nl~n t rental DI. nl .

WHY GUESSAVERT IF
UCAN TUNAVERT?

New from Philco:
an u n-to-date handbook
for SSB Communications
Comprehensive treatment of SSB Systems
for the Radio Amateur. Sections of
SSB Modulation, Tra nsmitter 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

S.R.R.C. HAMfES1: June 6, 1965. See Announcement sect ion
of " CO" in the May Issu e or write for details after ADril 1.
1965. Starved Rock Radio Club W9MKS/W9CLZ. FRO .ti'l Box 171.
Oglesby, illinois 61348.

GREATE R BAY AREA HAMf EST Peacock Gap Country Club. San
Rafael, Cali f. October 16·17th . Write Box 113 Hayward, Ca l.
COl l ECE BOUND - Must sacri fice complete rig. Orake 2B: 2BO;
Eico 730 w/ ccven Knight T,15OA ; Relay: Mike: Key: Coa x;
Xtals; 40 foot t elescopic ma st; all tnterccnnecunz cables: plus
man)' other Koodies! Make offer. Head ley Raybourn. 1705 E.
MadIson, Har lin gen, Texas.

ANTENNA tuning unit. brand new $3.00 postpaid (cost Navy
$85.00). MDC, 923 W. Schiller, Ph i la. 40. Pa.

BOUND VOLUME 1964 CQ for sale. Order no wand be sure t o
receive your copy. limited quan tity. f ir st come fi rst se rved. Send
$15.00 to Dept. H.W., CQ Mauzine, 14 Vanderventer Ave., Port
Washinlton, t . i ., N.Y. 11050.

NEW YORK AREA: For sale- HRO·60R Receiver wi th 60SC·2 com­
binati on coil container and 8" PM speaker. $250 takes it. Gustav
Marx. 251 W. 74 St., New York . N.Y. 10023.

CLEANING SHACK, Transistors and diodes for sale at baru in
cnees. Write for l ist. Jack Pritchard. 4336 livingston. Dallas.
Texas 75205.

CHEYE NNE, Gonset super 12, Mike & Mount $99.QO- Knlght T-150
& SX·99 $170 or trade for A·I Pawnee. W2PWf (212) FI 3-9382.
78·42 264th Sheet , f loral Park, N.Y.

FREE CATALOG: Wholesale electronics. Hundreds of items, Why
pay more? ROYAL. Box 2591, EI Cajon, Calif.

Squi res-Saunden, SS· I R with SS· lS silencer. l ess than 9 mos.
old . Oril inal cost $995.00. Will sacrifice $650.00. R. August ine,
1308 Parson. Columbus. Ohio.

WANTED : Complete set or bound volumes of CO for 1945 and
1946 for private collection . Wr ite Scott Cowan. 73-62 Bell Blvd.,
Bayside. L1.• N.Y. 11364.

BRANO NEW 5894 $18.00: 6442 $15.00: 60C5 $2.00: 7027 $1.00.
Johnson low Pass : 250·20 $10.00. WA9NKT 1235 Hill crest Lane,
freeport . illinois.

f OR SALE Conset Communicator III 6 meters, 12v., comple te
with mike and book. like new. l ocal sale only . $165.00 K2 EE K,
75·15 177 St .• F1ushlna 66, N.Y.

75S-1 at $280 in perfect condo Richard Pet ersen, 171 9 A Ave .
N.E., Cedar Rapids. low• . 52402.

NCX-3 with power supply $250. W6BlZ 528 Colima Street ,
LaJolla , Ca liforn ia.

NEW TRANS ISTOR INSTRUM ENT detects buried coins. fi rearms,
treasu res. aold, silver. $19.95 up. f ree catalol. Relco-A·68.
Box 10563, Houston 18. Texas.

fREE I Blue Book List. leo offers hundreds of bargains on reo
conditioned gear. Viki ng II $97.70: SX117 $289.00: Collins 625·1
$598.50: King 500A $259.00' Galaxy 300 $239.00; Heath MRI
$59.46: HOl40X $139.00: Cheyenne $49.18: SX- 140 $72.15:
SX·I0I A $229.00; SX71 $99.oo- Many More. Free 1965 Catalog.
WRl, WBGfO, Box 919, Council 81uff s, Iowa.

SWl Program Guide, fBCB [nlUsh language transmissions l i sted
by the hour. $2.00. SWl Gu ide, 414 Newcastle Rd., Syracuse 19.
N.Y.

HAMS! Convert any televis ion to sensitive. eta-screen escruo­
scope. Simple changes. No electronic experience necessary.
Illustrated plans, $2.00. Relco-A68, Box 10563, Houston 18.
Texas.

THIS COMPANY Is looklnll for Ham & CB cartoon artists and ideas.
$10.00 f er Idea If ACCEPTED. f or information, write AMeRU
PRaCUC ION S, 10 Burbank Street. Yonkers. New York 10710.
INTERESTING OffERS GAlORE In the new " Equipment Exchange
- Ham Trader" ! Rush $1 for next 12 issues. Brand, WA9MBJ ,
Sycamore. ill inois.

SX-140 Receiver for sale. factory wired . $75.00. WBEGC, 2042
North 33rd Terrace. Kanus City. Kansas.

t 'or further- inrormation , c heck number 49, o n PRIlt' 110
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FREE! Giant bareain cataloe on tran sist ors. diode s rectifier s,
components; Poly Paks, P.O. Box 942P, Lynnfield, Ma ss.

LOUISIANA, BC610 Kilowatt RTTY. a.m. and c.w. less accessor ies.
Se ll Or trade l or smaller transmitter like Ranger, Navigat or etc.
Mac, K5MVN , 113 Woodcr est, New Iberia . La.

SElL Johnson Signal Sent ry $10. Bud Gimir wavemeter $3. 85
feet miscellaneous lenlths RG8U coaxial cable @ 6~ per foot .
W2EaS.

FINE NEW 8001( - 4000 words German·Engli sh for Hams and
SWL's. Send $1.25 or 11 I RCs for your copy to Christian Zangerl ,
OE9CZI, Oornbirn. Nachbeurstrasse 28, Austria.

7551 FOR SALE cood condit ion Wa ters a Multiplier and notch
filter $350.00. Val La Flam, 55 Hendrick St ., Easthampton, Mass.
Phone 527·4609.

WANTED: Earl y Issues of a ST. 1922- Jan., Feb.• Mar.; 1921-all
but May, June and July; 1920-all but Apr il . May. June & Dec.,
K2E£K ca, 14 Vanderventer Ave., Port Wash ington N.Y. 11050.

n ·l00B, FB $110, u ship. Bill St ravi nsky, 1039 Langley Street,
Chester , P~.

National NCX·3.1 NCXO in mint condll, priced for fa st sal e $300.
WA20HN, 845 (;l itf side Awe ., No. Woodmere, 11581 N.Y.

ElCO 720 Transmitter, 730 modulato r. HA5-VFO. RME-45 Rcwr·
louis can t r y. $175 plus shipping . John. WB2EUM, 176 Kimball
Terrace, Yonkers. N.Y.

RCVR RME.435DAj rcvr ARC·5.c. 3.5-4 me conwrtd; xmtr T·150A
Knight; xmt r Globe Scout 651:1, Phone & CWo Wri te for prices
and deta i l s. P.O. Box 794, Macon. Ga.

FOR SALE, RCA Elect ronic Fundamental and RCA Communication
correspondence course. Good for 1st cl ass rad iotelephone ticket.
"h once. Roger Grundstrom. Red Rock Canyon, Rapid City,
So. Dakola.

GOOD 75A·1 $159; h cellent GrundiK TK ·46. Stereo ta pe record er
w/m ike: fact ory recondi tioned li ke new onginal cost owe r $350.
FOB $2::19, KINNC.

SELL: Six mete r transceber, Heathkit " Shawnee HW·10." corn­
pletely ~ l iCned and ca lib r~ ted. Includes RF nuvist or preamp,
heavy duty fina l . Instruct ions and all accessories. $150. Ex·
cell ent condit ion. Tom Myslinski, 1119 Stilwell Ave., Fremont,
Ohio.

$ 1.25

DK20t
UHF Panel
Mount Male

DOW·KEY

DK60-P
UHF Panel

Mou nt Female

DKF- !
UHF Double

Ma le

CONNECTORS
Coaxial Collectors and Adapters - machined

brass with all suereces s ilve r plated.

$1.%5 $1.%5

DK20Z DKUG DK211
UHF Dou ble UHF Female UHF Male

Female to Male Phono to Male Phono
Available at you r dealer or write;

DOW-KEY CO.• Thief River Falls, Minn .

For fu r th l"f InformAtion. cht't':k number 60, on p a lle 110

t' OT ru r tner In l urm.llUun, cht"C'k numbee 6 1, on pllge 110

HAMS conwert any te levision to senst nve. big-screen osclllo scopeJ
simple changes . No electronic experie nc e necessary . IIlustrateo
plans. $2.00 Relcoa, Box 10563, Houston, Texas.

SAN FERNANDO VALLEY Radio Club. W6SD, 9th Annual Hamtest­
Picnic, July 11. Sunset Farms, 16303 Foothi ll . San fernando.
Tremendous! Free pri l es, swimming, contests. Wri te: wB 6GZZ ,
c/ o Box 3151, Van Nuys, Calif.

SWAP: 4X500 ; 4X150; 4CX250 type tubes for electric tra in
roccmc uves . What na ve you? Rockwell, W3SYT, 8672 Lin coln
Blvd., Pitl sburch 37, Pa .

f OR SALE : 75A·4, li ke new, No. 3193 3.1 kc filter, matching
speaker, ve mle r dial. only $350.00. W8eXK.

PACU CE DEAL: Col l ins 75A·4. ser ial 1926; KWS·1 ser ial 382 ;
speaker; tubes'I Elco osci lloscope #420; best offer ower $12001
W8EUU, 1000 ngersoll, Coos Bay, Orego n.

FOR SALE OX· l 00B $125.00. West ern Electri c 34-A, $200.00.
RCO, $25.00. S-39

1
$25.00 . Concer tone : 1401. $75.00 . Wanted

schematic, cont ro s BC-413·A. W6KEC , 154 N. McKinley PI..
Monrowia. Ca l if. 91016.

7TH ANNUAl PENN·YORI( Hemtest Mossiron 's Restaurant, Big
Flats. N.Y. (Between Elmira & Cornine, N.Y .) June 19th, 12 noon.
Grand Award NCX·3 SSB XCVR . Preregi stration $4.50 - $6.00 at
door. To [ arl J. Foster. W3BKF. Chairman, RO =2, Gill ett, Pa.
last day for pre-rei . June 12th . Send s.a.s.e. Speakers, sweetest.
contests. etc. Smorcasbord dinner, all you can eat. Onl y 600
tickets available.

ELECTRONICS COURSE $2.00. A comple te basic electro nics
course lor home study Hammond Home Stu dy Courses . Dept.
CQ·67, P.O. Box 332, Deland , Flor ida 32721.

WA NTE D: Commerci~1 or Military. Airborne or Ground • .. Equip·
ment and r est sets. Collins. Bendix, others • •• We pay freight
• , • RITCO, Box 156, Annandale, Virgi nia.

POWER TRANSFORMERS rebuilt. 30 years experience, save,
Ker la, 950 Metropoli s Marine City, Mich . 48039.f lf ALL AIIIII.ur Tranl _

_lIten . G""lnled f tf
6O(l With AM 120055 8
PI_ Net " L I .1i Feed .
lI , lIt. Neal. Weath,'n r..' .

PE-I0IC DYNAMOTORS
$3.95

12 \ ' In . f;lI U'", :W O Ma out
I n ~ tr u l"l l "lU I lldu , I~, 1

13 Ill•. l'olt l llP
Bedlord Eleclrh Supply Co.

BOl 16
Bedford, M.... 01730

Reductt Inte"""lIft InD
N...... All M.k.. Sllort
Win Ru elnrs. " altn
W., ld Wid, RIUpli,"
StrOIlI,r, Clear... ' " All
Bind' :
Compl<r' t II ,hotm 10111 It n«\11 10:! ft. _ Ith 96 fl . of 7:!ohmbal·
an«d !lOlnline. 1I1· l lllpu t mol~ ru oaan l U-Ip•. t WL 3 oz.. I " II
S" lonll. y , .. j .. I ' Iu•• " , u lrlll bind fo r ~.mllli f rf .ultt . £, .
«lIfn t ror ALL . orld-. i,jf Ibort· . l ff r~f l rfU Ind I mlu'ur
U l nlm lttfn. • 'or xovrce A:'IO D ALL CLA~S A ) IATE C RS I :'10 0
EXTRA Tl::'IOEIL~ OR OADG"''T~ ~.:EDEf) l E llmhllif' S ff tll'
r liolf I nlfnnal .\lh ul"t'U.nt puform. 1I('4! llu. ran~f'd. I.e. ....le ·
IfIU' fer FUllY N. I.hb.......dl l ~O HAYWIRE n OrSE AP­
l ' E AIU :\T E l .:A!'I \· I:\"!'ITALLATIO:\" : l.-' ompl" t f Innroctloo l .
a -40- t O· U - 18 m'1f"r hlnel l . Com plft• .... ... ..... . ......_ 115.95
40 -20-15-10 mft.r. Sf· f t. (~.t for I.nl. Complete ._ SI4.95
SENDON LY 13.00 ,,," h. dl.• mol .nd paJ" poIlml ll balllK'. COO
p l..1 poslalf 011 urlral 01' '"rId rull e nee for poslPlid <lf ll'"r,.
Free Informil ion lin or.Jwr I U band Inl.nn... 180-6 melt". ete.
Aralll bit . nl, f rom
WESTEAN AAPIO _ Out. AC-6 _

TELREX LABORATORIES
A SBURY PARK, NEW J ERS EY

Write
f or TELREX

Pl 65

Mfd,
under Pat.
2,576,929

~ " BALUN" FED INVERTED " V" ANTENNA KITS
SIMPLE·TQ·INSTALL, HI·PERFORMANCE ANTENNA SYSTEMS:
1 KW P.E.P. Mono·Band Kit •• • 1K M B 1V / 8 1K . . . $1 9 .95 ·
2 KW P.E.P. Mono·Band K it ••. 2K M B I V / 8 1K . . , 52 4.9 5 ­

-I<it compri ses, encapsulated. "Balun," copperweld, Insulators ,
plus Insta llatlon and adjustment Inst ructions for any Mono­
band 80 thru 10 Meters. Al so avetlabte 2, 3, 4, 5 Band Models.

10 8 • CQ

Jo'or f u r ther inlormation, ebeck n u m ber 52, on paKe 110
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PENNWOOD NUMECHRON CO.
7249 fRANKSTOWN AVE., PlnSBURGH B, PA.

At Last A Quad That W ill
Stay Up In The Air! __,"""""

" Time at a Glance"

AI Your Dealer. or WRITE TO

$15 Plu.
Appl Icabl e
Taxes

The NEW

TYMETER©

# l00-' ''HV..

Woln",t or . bony pIa••
lie eo ••• H..... W7 )!,," ,
D.... . 3 lb. . HOV 60
( y . A.C. G ",o ra nl . ed
1 year.

F or furthl' r information, I"hE'<'k numbl'r 53, on f)"ite 110

" .COp y

MACO PRODUCTS CO.
915 E. CORNEll AYE., SPRINGFiElD, IU.

For ! urtht'r inform.tion. eheek numbt'r S.c . on

TElREX ROTATO R·INO ICATOR- SYSTEMMOOmS:S21550~.RRiIS~~~~~~~
Ma st f e ed s Th ru Ro t a l o r $25000
Fo r Safe, Easie r, Insta llation $",,61

,.. p:••ll t n'l"10'" " 0 II• 1300 IN l BS ROTATION TORQUE loa \~" " . - -
• Sill LOCKI NG BYSTURDVWORM CURS lOl ~ ' l tl- ALSO
• snSYt'l AZIMUTH INDICATION ~1l)1 -; e4 TS32S-RIS $325
e f.C[~ " ··~CAr[S 2" O.O.I: .\STll;;:: I ~:'~ ;!~:.';.; TS43S·RIS $435

• ' 10 TS535·RIS $535
• I,": I '}--,-= C,sT :.t\STl::,: Cl/':.t' SUFI1Il. t. . " ..1\ 0.\1\ TS585·RIS 5585
.. ' i 1 cr '' . ITIl f,.!'j'r:ux.. I /l:P:'l \ r\.,\ '
<: • II ' o- CI; ~O " e- sme TOV/I ll • TElRE. · l./\~S.

~ . '." " :: ~ " ~ - -') . ASB L' ~Y PAr.I:, t '.J.
:.: ; .c,' ; . : : "' :- : ••••• : ... c , t.:. ~t. .•• _ : :r.::~ ;' ::; . "", 1"" . }

CQ M a gazi ne
14 Vandervente r Ave .

Port Wash ing ton , L.I. , N .Y. 11050

BACK ISSUES FOR SALE $1.00
19') O- Oct.
19 ,)I - AII issues, except May. Nov.
19 ,)2- AII issues. except jan., April , Aug .
19 53- All issues. except May, J uly, D ec.
195-1 -AII issues, except Feb ., May
19 55- A ll issues, except Nov.
19')('- A II issues, except Apri l. j ufy
19 57- A II issues. except j an ., Feb .. May, and

Nov. D ec,
1 9~ R-All issues, except j .m.• J une. July, Sept. ,

O ct.
1959-AII issues, excep t ).10.. May, and J une
1960- AII issues, except M a y

19M -All issues
1962-All issues . except Jan .
1963-AIl issues
19M -All issues except J an . and Nov.
1965-Feb., Mar., Apr.. ~b)'

NEW MAGNETIC DEV ICE Eng ineers, inventors. experimenters,
hObbyists-latest th eory in basic magnetism. Create new prod·
ucts by experimenting with the Magnetic l adder Acceleration
SolenOId using Direct Current. Plans C$l.oo)- Jesse Costa. Box
26, Waquoit. Mass. 02570 .

ELECTR ONIC EXPERIMENTERS' CLUB Many benefi ts . Join Now!
Dues $2.00. Details free. Box 5332-F. Inglewood. Cal if . 90310 .
CAS H, SDNY TRANSISTOR TV' s etc. swapped for G·R, H·P, l & N.
etc. Equipment, special lubes. manuals. military electroni cs.
Enlrineerln( Associates . 436 Patterson Road. Dayton. Ohio . 45419 .
TR·J $455.00, AC-3. $66.00, cc-a. $108.00; all factory sealed .
never unbox~ . Warranty, naturally. Sell separate. K4LGR. Box
10021, Green sboro. N.C.

FOR SALE: Strobotac·Genera l-Radio-631-Electronic Stroboscope
600-14. 400 rpm. good working order -$I00.CO. Sidney Berg,
W2110, 83 Middleneck Rd .• Great Neck. New York.

ATTENT ION AMAT[URS: Beach QTH for rent. Comp letely furnished .
Perman ent all band antennas affixed . Accommodates eight. Write
for reservations. Herbert Branham. WA4 1CB, 861 011 1 Bluff Road ,
Cha rleston, South Caroli na.
FOR SA LE : HT·37 Transmitter $275. Cheyenne Transmitter with
mike and AC power supply . $70. NC·173 Receiver Broadca st thru
6 meters $70. Ted Pearson, 125 Ringdahl Ct., Rome, N.Y.
KILOWATT SS B station wi th complete antenna system. Station
includes Heath SB·3oo, SB -4oo. SB ·200. HM·ll. HO·13, Astat ic
O·104C . Write for details. W9FMW. 1567 Southfield Rd. t vens­
ville, Indiana.

SPECIAL ANNOUNCEM ENT Celebrate " Il linois Amateur Radio
Week" with us by official proclamation of Governor Otto Kerner .
The Hamfester Radio Club announces its 31st annual hamlest
Sunday. August 8, 1965. at Santa Fe-Park 91st and Wolf Road­
near Chicago. The hamlest features: manufactu rer displays,
mobile contes t, sWl'ppers row, games for all ages, food , refresh­
ments a clown lor the kids , and much more. For maps and
details wr ite : John Cha n , K9LOK. 5434 South Bishop St.,
Ch icago, II1lnois 60609.
CRYSTAL BARGAI NS. Free list. Nat Stinnette. W4AYV, Umatilla .
Fla. 32784.

­~ . . . . . -... .'



For further information, check number 34, on IUI.ICt" 110
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t ·lIlr R lId kJ Sal t' l .. . . . . . .• • • . . . . . . .•.
nnn C') C OWllan), lhC' .... . . . . . . . . . . . .•• .....

A utomatic T C'I C'craph K C') C'r C urpu ral ion .

Harr) . :lC'clron l" .
HC'dlord t :lC'ctric Suppl) Co.
RudM t,: )UC. Co.

I )oM -KC') c»,
t :lC'ctra-Voln Inc.

11I."l lr ucto i:ra lih CCIIlIllall) .
Inlerualkm al Cr) l la l .' UK. C n .. Inc• . . . . . . . . . . . . . .

Jolln\oll , t: . t ' . COIllI,a n) .

R lId io A rnalt"u r Ca ll tHmk Inc. .... . .. . ..
RC A t :leclron lc Com panC'n b a lld Dev tee..
R Clhn 'lanufac'urln~ Co .
R.- Co m m unlcalion ... t ne,

OuartC'r CC'n tur) "Ircle\"l ""IKlatlon. Inc .

Parks t :lt"ctronlcs
P arlrldKt" t :lC'clnmlc"l Ud.
l't"nOMIHId Numt"chron Cn.
P etersen Radio Ccml l'a n) . Inc .
I'hllco T C'chrC'p Ilhhion .

l .afa)t"llC' Radio .:It"clrolllcl;
1,1II11 111. ln l.aIH,rlltorlt"~ . I II I.' .
U llellr S)"lelll"l Inc ,

-'laco l' rod IH'h C n .
'1lIIen . Jalll t"\ \Ihl:. C n•• Inc.
,,,,.,Ie ) t:JecfrnnICl;. tnc.
) l u ll ll''Ort" Slllt"~ C urll.

~lIlkmal Had kl Co m pa n) . In c .
~eIIIt"s. WallC'r &. Cu.
:,,"C'M .Tronlcs Co r lm ratlo n

CIC',C'I.m d InllilulC' o f t:IectnH1 ln . . •. • 100

Collin s Radio Co'C'r II
Colu m hla PrnduCb Co. . . . . . . . . . . . . . . . 16
Conllll unicatic~ C Um l)() llC'n b C OUl llaD) 104
COllllll un lcatkm l t:quh)lIIC'nl Co. . . . . . . . . . . 110

lIallC'1I \lanufa cturlne Co. .. . .. . . . . . . . . . . . . . . . . .. 2J
tlallicrafte n . . . .. . .... .. . • • . . . . . . . • • . . . . . . • . . . 1
lIarrhon .. 112
IIlIn C' )' Radio Co •• Inc. . . .......• _. . . . . . . . . . . . . 99
Ifeath C utllp an) .. . . . . ....•......... .. . . 24.25
II)-Galn t:J t" cfrnlllc~ Co rll. 1

" "ail t'r.. l .J;lboratoriC'l
" 'a lC' r .. \l anufacturin l!: . In c.
,,"C'..lnn Kad kJ
WKL World Had la I,a h;;ralcrlt''' . Inc.

Y •.\I.e.A ., K : :·I. Gihin

T C'chn lc:a1 Ruob
TC' rC' nle' hod.. InlnnUl ionul
T t"lC'plu
r d r C' , l .J;Ihnral orlC' ''l
fC' ,a.. Cr) \ lal..
f nn"lcum t :leclronln . In c.

Salch. H C'rbC'r1 &. Ce.
S IdC'blind t:02In t"C'r..
SpacC' t:! C'clron lo
SM an 1-:IC'clroni("o Curp.

ZIP

Dependable, Accurate, Made in U. S. A.
Wonderful adduion to any " Ham" Shack-provides ac­
curate lime rcad ina withou t confusion . Depend ab le,
sclr-startina V .L Approved electric movement. IJ IIJ·
black case. II" while dial. black hands and numerals with
red sweep second hand. Operates on I I ~ volts AC. 60 cycles.

ORDER TODAY Only $14.95
Endose check or money orde r-we prepey shippinll: and
Insurence char"e"

COMMUNICATIONS EQPT. CO.
5 18 Stilt. St.. LIo ero. .... WI... 54601

Rene send me 24· Ho ur CSoc:k(S) lor which

I have enclosed ' - -:::c::- - :;-:
by: 0 Check ; 0 Mone y Orde r.
N AME'- _

A DDAESS _

CITY _

STATE

NEW!

24 HOUR
CLOCK

L .:

.. - -READER SERVICE' - -"I

I NAME CALI I
(Please Print) IADDRESS

CITY I
STATE liP CODE I
Please send me more informat ion on your I
ads in the June 1965 CQ keyed as follows: I

1 2 3 • 5 6 7 8 • 10 11 12 I
13 14 15 16 17 18 I. 20 21 22 23 2< I25 26 27 28 2. 30 31 32 33 3. 35 36
37 38 3. '0 .t .2 <J •• ., .6 47 '8 I•• 50 51 52 53 54 55 S6 57 58 S9 60
61 62 63 6' 65 66 67 68 69 70 7 1 72 I73 7. 75 76 rr To la l Inq uiries 0

I
Void after June 28, 1965 I

CQ MAGAZINE, Dept. RS I
I14 Vanderventer Ave.

Port Washington, l. I., N. Y. 11050 I

110 • CQ • June, 1965



REGULARLY PRICED AT $469.95
$ ~99·95

NOW JUST ~ SAVE $70.00
USE WRL'S CHARG·A·PLAN - JUST $20 MONTHLY

SAVE $70.00 ... If you buy now •.. A NEW
GALAXY V TRANSCEIVER . . . featuring 300
WAITS PEP SSB/CW; FULL BAND COVERAGE
on 80-40-20-15-10 meters •. • and it boasts the
BEST - SELECTIVE RECEIVER (because of its
6 XtaJ filter); and UPPER and LOWER selectable
SIDEBAND!
Don 't Forget ... We're still offering you a 2
WEEK FREE TRIAL· plus you can use our NO
DOWN PAYMENT CHARG·A·PLAN.
We'll also allow you WRL'S TOP TRADE-INS
on your present gear.
YOU JUST CAN'T GO WRONG! TAKE ADVAN·
TAGE OF THIS SPECIAL OFFER TODAY!
· Writ e for free trial terms.

LEO I. MEYERSON
W.8GFQ
PRESIDENT

SPECIAL PURPOSE
V'O co", . " MARS,
CAP . 'c.... $89.95
writ . lor d.'a ll.

CAN BEAT OUR
ANNIVERSARY
SPECTACULAR TRANSCEIVER SPECIAL

I-'o r fu r ther tn rorma uon. check n umber .1.1 , un pall'''' 110

June , 19 65 • CO • 111
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73 11«~~ W2AVA

• No guy wires needed.
• All models telescope- easily cranked down Cor

sa fety; eli m ina tes hi gh climbing . .. protects
a gainst windstorm . .. sim plifies antenna instal­
lation. [Motorized cra nk- up available on h eavy
duty models.)

• T ilt-over mounting can bring beam to ground
level.

• N o concrete necessary! W onder Ground Post
( illust ra ted) ... exclusive with E-Z WAY_.. can
be used with most free stand ing installations .. .
its s tabilizing fins insure a solid sett ing under
practically all ground condi tions. Or, use build­
ing mount bracket kit.

There's no easie r tower to e rect than the rugged beauties
built by E ·Z \VA Y. Imagine .. . you don't even need con­
c rete for most installations! And there's no better place
to get the E -Z WAY that's best for you than from
HARRISON ... "Ham Headquarters. USA." Harrison
experts give you competent and truly objective advice
on tower problems. Harrison has the en tire E-Z WAY
line, to meet you r needs precisely. Harrison gives you
easy terms, gua ra n tees full sa tisfact ion. And ...

HARRISO N PAYS SHIPPING CHARGES TO YOUR DOORI

Choose hom 26 different models and sizes. Prices range
from $SUS to $1,627.50. One of the best ways to let
Harrison's ham speciaHsts help ) 'OU select the best tower,
rotator, antenna, etc., to give ) 'OU maximum performance
at lowest cost. is to get your FREE "Harrison Better
Propagation Package." To get your COP)', just fill in coupon
below and mail today!

Mail orders carefully a~d r ,omp~~.y ~ : ; 'cd.

1) " 7 ..... . ' ("' l t NY' I ' ,. . .... ...... . ~ .. - - ..•'. \ ~ rc(' nWI C , l ,:,) , rcc • e\': C:' ,(, .••. . . .... v.J J ~ I. t . , - ~ •

I--------------------~I 8 11 ....,rison I
I

227Greenwlch se, N. Y., N. Y.lOOO7 I
Dear Oil:

I Please rush my FREE " Ha rrison Better Propagation Pack· II ace" at no oblic a tion to: I
I NAME: CALL: I
I ADDRESS: I
I I
~--------------------~

, HARRISON has the E-Z WAY that's right for
• your antenna •. . right for your pocketbook

... .. . _. _.. .'-- ' ....

•••••••
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..................
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u a ons
in a pint size container

Nothing under the table ... Na­
tional's self-contained NCL-2000 am­
plifier packs a full 2000 wat ts PEP
in its desktop cabinet. A rea l rock­
crusher, t he NCL-2000 delivers up to
1400 watts of peak SSB output into
your antenna on the 80 through 10
meter bands, and is fully rated fo r 1000
wa t ts D.C. input in CW, AM, and
RTIY operat ion.

Na tional 's two-ga llon package has
fea tures you won't find elsewhere at
twice the price: two husky RCA 8122
output tubes, designed specifically fo r
high-power SSB service, provide 800
watts of ava ilable plate dissipation ;
adjustable passive grid circuit allows
operation with exciters providing from
20 to 200 watts output, and may be
used as exci ter dummy load for easy

exciter tune-up with amplifier plate
voltage removed ; ALC output for use
with the NCX-5 and other exciters
incorporating ALC provisions; sepa­
rate plate and multi-meters; high­
efficiency operation in CW and RTTY
modes; all changeover relays incor­
pora ted for use with either t ransceiver
or t ra nsmitter-receiver combinations;
a utomatic switch-over to exciter-only
when pla te voltage is removed ; and
complete safety and overload protec­
tion, includi ng lid interlock, automatic
B+ sho rting bar, time delay, and cur­
rent overload relays. T o top it all ofT,
the NCL-2000 carries National's One­
Year Warranty.

Your National dealer will wrap up
this potent little package for you at
the pint-sized price of $685.

.-

.--

.-',:.-----

-

-

...-"_.-,.­......:

NATIONAL RADIO COMPANY, INC.<@>:
37 Washington Street. M elrose, M assachu setts, 02176 World Wide Export Sa les: Auriem a Internati onal Group.
85 Broad Street. New York City, N . Y.; Canada Trl -Tel Associates, 81 Sheppard Ave. W.. wmcwdere. Ontario

See us at the AFCEA Show, Booth 82

For f urther information, ('hH'k number 7, on paKe 110 •
•



.. Jar that "N ew-Receiver" Perform anc
Capable of making the most of every microvolt of signal and every kc of
bandwidth, modern amateur receivers arc a tribute to engineering ingenuity.
RCA is proud that lead ing designers specify RCA Receiving Tubes. Here's
why they do:

RCA Receiving T ubes have LOW BACKGROUND NOISE- a feature
that enables the designer to achieve greater signal sensitivity through bette r
signa l-to-noise rat io. RCA tubes have LOW H 1\I - an advantage that helps
get more from signa ls down "in the mud." HIGH ELECTRICA L UN I­
FORMITY-makes tube replacements easy. SUPERIO R STABILlTY­
assures freedom from drift ami minimizes vari ations in gain with tube life.
A nd mark this: Only RCA Receiving Tubes have the DARK H EATER- a
feature that reduces heater-associated defects as much as 20 to 1.

Rc-tube with " RCA's'-and hear the d iffere nce, RCA Receiving Tubes
arc available from your Aut horized RCA Distr ibutor.

RCA Electronic Components a nd Devices

.~ The Most Trusted Name in Electronics

NOW AVAILABlE- L.test RC-23
Rec ei..-ing Tube M 8nU81

Want com plete receiving tube data
at your fi nger t ips? Pick up your
copy of t he new RC·23. It contains
a record 608 data-pa cked pages et
easy-to- read technical Informat ion
on more than 1000 receiving t ube
types. Extensive sections on tube
theory, application and installat ion
are Included. II 's a must for every
shack. see your RCA Tube Distr ibu·
tor f or a copy. Or , send $1.25 to:
Commercial Enl ineering, sect F15"
RCA Elect ronic Compon ents and
Devices, Harr i son, N. J.
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