


FEATURES:

• Extruded aluminum side plates for
strength, beauty and rigidity.
• Leather grained top and bottom
covers.

• Moulded plastic end caps for pro­
tection and appearance.
• No panels less than 16 gauge.
• Vertically adjustable floor per­
mits printed circuit or tube layout.
• Rear panel heat sink prepunched
for up to eight TO-3 transistors.
• Removal of six screws, top or bot­
tom, exposes the complete device for
service yet maintains all front and
rear panel controls and connectors in
operating position.
• Front and rear panels are blank
for layout of your choice, can be
worked with hand tools or Greenlee
type punches.
• Complete with all fasteners and
detailed instructions.

PRICES:
Model 30, 40, 50 $12.95
Model 60, 70,90 $13.95

Aluminum chassis included

Postage prepaid in continental U.S.
California residents add 4% sales tax.

.. . a professional approach to en­
closing experimental projects. De­
signed with external appearance
worthy of the time involved in elr­
cuitry and layout, a new enclosure
has been introduced by JUSTIN, INC.

A-CHASSIS
B- DOUBlIB
C-SIDI BU
0-1110 CAP
1- TOP COYIB
f - BOTTOM COYII
G-fROIIl PANn
H-BIAB PAHII

ACCESSORIES AND REPLACEMENT PARTS
REPLACEMENT PARTS:
TOP AND BOnOM COVERS,

leilth., grilin 4111 models $6.25
FRONT AND REAR PANELS...........•....all models 4 .95
ALUMINUM CHASSIS, front and rear

doubler brackehi all models $4.75
Make certain model number is included in order.

ACCESSORIES:
TRANSISTOR (TO-3) HEAT SINK FOR

REAR PANEL, prepunched AII models
2 TRANSiSTOR.... $3.95 6 TRANSISTOR.... $4.60
4 TRANSISTOR.... 4 .25 8 TRANSISTOR.... 4 .95
P. C. BOARD 0<6 Epoxy, one ounce one side copperl,

front and rear doubler brackets, all models $6.25

COMPONENT MOUNTING AREA IN SQUARE INCHES
MODEL HEIGHT WIDTH DEPTH •

3D 3.25 5.25 7.50 32
40 3.25 5.75 9.50 41
50 3.25 8.75 7.50 52
60 3.25 8.75 9.50 68
70 3.25 11.50 7.50 71
90 3.25 11.50 9.50 92

AT YOUR LOCAL DEALER
OR DIRECT FROM

justin, inc.
BOX 135 . SAN GABRIEl . CAlifORNIA

DEALER AND DISTRIBUTOR
INQUIRY INVITED
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Incentive Licensing
We have been waiting with baited breath

for over two years for the outcome of the
incentive licensing proposal contained in
Docket 15928, and now that it is here, it
isn't such a hard pill to swallow after all.
Although the new law, which goes into ef­
fect November 22, 1967 , includes exclusive
frequency bands for the Amateur Extra and
Advanced licensees, the provision for special
call signs for each class of license was
dropped.

If you will remember, Docket 15928 pro­
posed a new class of license, the Amateur
First Class, intermediate in difficulty between
the General and Extra Class. This class was
to require an advanced technical test and
a code test at 16 words per minute. Under
the new regulations , the First Class License
was dropped in favor of a new Advanced
Class license. This new class of license entails
a more advanced technical test than the
General Class, hut the code speed will re­
main at 13 words per minute. In other words,
if you already hold a General ticket, you
won't have to take the code test again-all
you need is a passing score on the advanced
technical tes t.

Also, there is no waiting period for the
new Advanced Class license. You don't even
have to hold another license; a new ham
may go directly into the Advanced Class if
he can pass the test. In add ition, amateurs
who hold the old Advanced Class license
will be accorded all the privileges of the
new Advanced Class without any further
tests.

The exclusive frequency hands for the

Amateur Extra and Advanced Class licensees
are outlined in the table below. In addition
to the exclusive frequencies on our 80, 40,
20 and 15 meter bands, the Extra and Ad­
vanced Class are provided with exclusive
frequencies on six meters-lOO kHz in 1968
and 250 kHz in 1969. Since none of the
exclusive band segments go into effect un­
til November 22, 1968, everyone has ade­
quate time to qualify for a higher license
class.

The only other main point in the new
law concerns the Novice license. In the fu ture
the Novice Iicense will be issued for a period
of two years, non-renewable, and, on No­
vember 22, 1968, Novice radiotelephone
privileges on 145-147 MHz will he deleted.

The FCC, in conclud ing its action on in­
centive licensin g, said , "In reaching its con­
clusions, the Commission has made every
reasonable effort to provide an opportunity
for the remodeling and revitalization of the
Amateur Radio Service without changing
its basic character and sp irit and without
depriving any amateur licensee of the ma­
jor portion of his present operating privi­
leges. It remains only for a licensee to prove
himself and to improve the Amateur Radio
Service by voluntarily upgrading his license
to the highest level of achievement of which
he is capab le. We are confident that we can
rely on amateurs in this regard and that,
therefore, this incentive licensing program
will result in a radio service which will
be a source of pride to both amateur licensees
and the Commission ." I concur.

. . . Jim Fisk WlDTY

PHONE ALLOCATION cw ALLOCATION

Extra CluB
Ad"anced and

Ema Clasa Advanced Class General Cla.. General Class

3.8 - ' . 0 3. 8 - ' .0 3. 8 - '. 0 3 .S - ' . 0 3.S - ' . 0
7. 3 - 7.3 7. 2 - 7.3 7.2 - 7.3 7. 0 - 7.3 7.0 - 7. 3

14. 2 - 14. 35 14. 2 - 14 .35 14 . 2 - 14.35 14. a -14. 35 14 . a - 14 .35
Current 21. 25 - 21. 45 21. 25 - 21. 45 21.25- 21, 45 21. 0 - 21. 45 21. a - 21. 45

28.5 - 29 . 7 28.5 - 29 .7 28 . 5 - 29 . 7 28 . a - 29.7 28.0 - 29. 7
50 . 1 - 54 . 0 50. 1 - 54. 0 50.1 - 54 . 0 50 . a - 54.0 50.0 - 54.0

3. 8 - '.0 3 . 825_4 . 0 3. 85 - ' . 0 3.' - '.0 3.525 - ' . 0
7. 2 - 7.3 7.2 - 7 . 3 '1.225- 7. 3 7.0 - 7.3 7.025- 7.3

November 22, 14 . 2 - 14 . 3 5 14.2 - 14 .35 14 . 23 5 - 14 . 350 14.0 - 14. 3 5 14 . 025 -14 . 35
1968 21. 25- 21. 45 21. 275- 21.45 21.3 - 21. 45 21.0 - 21.45 21.025-21. 45

28 . 5 - 29 .7 28. 5 - 29 . 7 28.5 - 29. 7 28. 0 - 29 . 7 28.0 - 29. 7
50.1 - 54 . 0 50. 1 - 501 . 0 50 . 1 - 54 . a 50 . 0 - 54.0 50. 0 - 54 . 0 (Al

50. 1 -54. 0 (G)

3. 8 - ' .0 3. 825- '.0 3 . 9 - ' . 0 3 . s - ' . 0 3 .55 - ' . 0
7.2 - 7.3 7. 2 - 7. 3 7 .25 - 7. 3 7.0 - 7.3 7 . as - 7.3

Nove mber 22, 14 . 2 -14.35 14. 2 - 14 . 35 14. 21 5 -14. 3 5 14 . 0 - 14 . 3 5 14 . 05 -14. 35
1969 21. 25 - 21. 4S- 21. 275- 21. 45 21. 3 5 - 21.45 21. 0 - 21. 45 21. as - 21. 45

28.5 - 29 .7 28.5 - 29.7 28. 5 - 29 .7 28.0 - 29. 7 28. a - 29. 7
50.1 - 54 .0 50. 1 - 54 .0 SO.25 - 54.0 50 . 0 - 54.0 SO.O -54. 0 (A)

50 . 25 - 54. 0 (G)



INTERNATIONAL MODEL 6000 FREQUENCY METER
measures frequencies 10 khz to 600 mhz with accuracy as close as .000125%

3

a . Range Modules

b. Osc illator Modules

. . . For complete information
write International today.

INTERNATIONAL

'" a '!7
CRYSTAL MFG. CO., INC.
10 N O . LEE • O K LA. C ITY. OKLA. 73 10 2

b

a

where
accuracy
counts!

I

Range Modules (Milers'
$25.00 10 $45.00 each

Oscil/a lor Modules
(Crystal Controlled For
f requency Measurement)

$30.00 to 190.00 each

Special Modules
Audio Frequency ,$45.oo
DC VOltmeter 25.00

The Model 6000 Modular Frequency Meter wi ll measure frequencies
10 KHz to 600 MHz with .000125% accuracy. Special plug-in modules
allow the instrument to be used as an audio frequency meter f rom
500 Hz to 20 KHz fu ll scale and in addi tion to be used as a dc
voltmeter (10.000 ohms/vo lt) .

The wide variety of plug-in osci lla tor accessories and range modules
makes the Model 6000 adaptable to a number of jobs in the f ield
and in the laboratory. Portable. battery operated with rechargeable
batteries.

Model 6000 with 60lA charger, less plug-in modules $195.oo

CH A.RGER

- .• •, .., .- ,.-.-
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ROHNlD
Mighty big in towers

CATV • Microwave • Communica..
tions • Broadcast • Home TV
• Amateur • Specialty Towers

The dominant position ROHN
enjoys in the tower industry has
its foundations established on
a concept of providing the cus­
tomer with more than he ex­
pects to get. The built-in extra
quality factor begins with:

ENGINEERING AND DESIGN ­
computer-assisted for exactness

MANUFACTURING - vast, mod­
ern, custom-designed facilities
and methods

FINISHING - hot-dipped gal­
vanizing after fabrication and
continues with , , •

ROHN SERVICE - strategically
located warehousing, world­
wide representatives, turnkey
tower erection service and com­
plete lin es of towers, lighting,
microwave reflectors, acces­
sor ies and equipment ,

Representation and Distribution
Worldwide
For further information contact

RDHN"
Home Office
P.O. Box2000. Peoria. Illinois 61601
Ph. 309/637-8416 TWX309/697·1488

4

W2NSD/1
never lIa.y die

Katmandu, Nepal
After a week in the oppressive heat of

D elhi, I was most enthusiastic to be on my
way to Nepal. This would undoubtedly be
the most remote part of the world that I
would visit on my trip. I carefully recon­
firmed my airline reservations on Royal
Nepalese Airlines and appeared at the air­
port right on time to check in for the flight.
"Oh, that flight just left a few minutes ago."

It seems that the schedule had been
changed and no one had mentioned this to
me. As I took a taxi back to my hotel I
wondered what Father Moran 9NIMM would
think when the plane arrived without me.
Fortunately there was a flight tomorrow, so
my trip schedule wouldn't be too much off.
1 would just have to stay in Nepal for one
day instead of two, as planned.

It was just as well that I had an extra
day to rest. Delhi-belly had set in with a
vengeance, and 1 found myself dizzy and
very tired, to boot. Even worse, I'd lost my
Lomotil pill s in the taxi yesterday. A trav­
eler in Asia without his diarrhea pills is in
bad shape.

The next morning I felt a little better and
caught my plane with no problems this time.
Father Moran was right there waiting for
me as I got off the plane. He, and a friend,
Bob, from the American Embassy, drove me
into Katmandu and explained about the coun­
try. Father Moran moved up here to Nepal in
1951 after some twenty years in India. He
is a Jesuit missionary and runs the foremost
school in Nepal. \Vhen he arrived there was
no airport in the country and no roads into
it, at all. There were a few roads in Kat­
mandu, and those very few cars that were
here, had been brought in over the moun­
tains on platforms on the backs of men.

The road into Nepal is out right now. The
rains caused a section to collapse and they
are busy digging a new road out of a moun­
tainside. The road is about 85 miles long,
has over 1500 sharp turns, and covers a dis­
tance of about 25 miles as the plane flies.
\Vith the road out, there are food and gas
shortages in Katmandu and no relief is in
sigh t for several more weeks.

India has kept Nepal undeveloped for
many years, probably as a buffer between

( T u r n t o pag~ 9 2 )
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Peak-up your operating performance with

Waters "Convenience-Engineered" gear... !

•••

Get more "talk power" into your signal with
a Compreamp! Solid state, self-powered and
compact it installs in a jiffy in the mike
line of either fixed or mobile rig. Great
for that added punch when aRM and band
conditions are tough.

Model 359 $27.95 lIess batteries)

1JIt'i/i;M COMPREAMp™

Perfection
•. ma

I PHONE PATCH
"

Enjoy the ultimate in phone patches with this compact coupler,
precision·engineered at Waters. Designed fer effortless VOX opera­
tion, it is the only patch with its own speech processor (Model
3002). Its built-in Compreamp maintains correct out-going levels
el iminating all manual switching and whenever needed, the Com­
preamp may be used independently of the patch. Provision is in­
cluded for switching a tape recorder in and out for both recording
and playback.

--- -;::::=~==:;::=====t

ORDER FROM THESE
AUTHORIZED WATERS

DISTRIBUTORS
(Or Direct from Factory)

AMRAD SUPPLY. Inc.
San Fronc:lsco Calif.

AMATEUR ELECTRONIC
SUPPLY

Milwallkee Wise.

UNIVERSAL HYBRID
COUPLER &PHONE PATCH
Mod. 3002 ness battery)
$72.50
Mod. 3001 !Without Compreamp)
$53.00

ARROW
ELECTRONICS. Inc.

Farmingdale, L.I . New York

HARRISON
RADIO CORPORATION

New York New York

HENRY RADIO, Inc .
Los Angeles Calif.

STERLING ELECTRONIC
SUPPLY

New Orleons La.

ELECTRONIC
DISTRIBUTORS. Inc.

Wheaton Moryland

ELECTRONIC CENTER, Inc.
Dallos Texos

WORLD
RADIO LABS, Inc.

COllncil Blllffs Iowa

CANADA
M . J. HOWARD & CO. Ltd.

OHowo

1JIt'i/i;M CODAX™
CODAX - the automatic keyer that puts
rhythm-smooth CW at your fingertips. Never
anything like it! Feather-touch double paddle
is automatically timed for 5 to 50 WPM. Oper­
ates block grid or into mike jack for VOX CW
on either sideband. Monitors the signal, too!

Model 361. $92.50 (less batteries)

1JIt'i/i;M PROTAX™
A must! Brand new Coaxial Antenna Switch
that automatically grounds the antenna sys­
tern when the shack is shut down. Handles a
full lana watts ... comes complete with knob,
escutcheon plate with erasable marking pan­
els and mounting bracket on Model 376.
Model 31S.
6·position rear axial connectors $13.95
Model 376.
5·position side radial connectors $12.50

Send for

WATERS
A~A MANUFACTURING INC.

WAYLAND, MASSACHUSETTS
your copy of Waters new Amateur Radio CataloCJ.

rl



MARK II LINEAR
AMPLIFIER '
Five band, 2000 watts PEP input.
Uses two Eimac 3·400Z grounded
grid triodes.

MARK II AMPLIFIER
with tubes $395

MATCHING POWER
SUPPLy $235

12 VOLT DC SUPPLY
For mobile or portable operation. Neg·
ative ground standard. Positive ground
available on special order.
MODEL 14·117 $130



MARS OSCILLATOR
Five crystal controlled channels with
vernier frequency control. May be used
with Models 500, 350 & 250 trans­
ceivers.
MODEL 405X, less crystals . . . $45

SWAN 350 SSB-CW-AM TRANSCEIVER
Standard model 5 band transceiver. $420

tra
MODE

EXTERNAL VF
Same as Model 4
pearance. 50 to 54 m
eludes switching relay for
tion. (Model 22 adaptor not re
MODEL 210 $1

PLUG·IN VOX UNIT
for use with Models 250, 350 or 500.
MODEL VJ(-1 $35



John Ag gers W5ETT
1509 Desoto
Ponca C ity, Oklah oma

The 2Q Communications Receiver

A 22-transistor design •usong FET's.

A strong desire to duplicate the popular
Drake 2-B receiver in transistor form,
prompted the building of the receiver shqWn.
It is the result of over two years of experi­
mental design, building, rebuilding, testing
and listening. The block diagram in Fig. 1
closely resembles that of the Drake, and for
that reason I have named it the 2Q.

The completed receiver is a triple conver­
sion superheterodyne, covering all amateur
bands 10 through 80 meters. It has excellent
sensitivity, selectivity and stab ility. Cross
modulation has been reduced to a minimum
by the use of FET transistors in hath the rf
and fi rst mixer stages. Such Features as band­
pass tuning, F ET detector, Scneter, age and
a 100 kHz crystal calibrator are included .

The circuit shown in Fig. 2 is actually
the result of two that were built. The first
design , following the usual transistor circuit
theory, matching impedances, etc., resulted
in a receiver 'that lacked the necessary sensi­
tivity and selectivity. Cross modulation was
also a problem because bipolar transistors
were used in the front end. The second de­
sign is the result of a concentrated effort to­
ward obtaining maximum select ivity by the
use of small capacity coupling where possi­
ble, high Q tuned circuits, and tapping col­
lectors down on the coils to preserve their Q.
Cross modulation was reduced to a minimum
hy usin g FET transistors in both the rf and
first mixer stages and by using a separa te rf
gain control.

Front view of the 2Q
tran, istorized receiver.
BoHom, left to right, are
th e pho ne jack, band.
switch, if gain, band-pass
t une r, se lectivity switch
combined with rf and
volume control, and main
twning . Switch es, left t o
right , a re agc Scmeter
switch, d ia l light. 100
kHz ca librato r and bfo.

~c-:
til 0 ~

21. 0 21.1 21. 2 21.}
14 . 0 ,..., 14 . 2 14.'
'" ' .1 ,., ,.,••• , .s ,.. ' .7
u. ~ 2e . 4 2e . J 211 .2 le.l
29 .0 :r ~ .9 u ,.e :U . 1 2e . 6
29 .S ".. es.r ..., " .1

• 30.0 29.9 2<;l.e ".7 29 .6
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Fig. I. Blod diagra m of the 20. a completely transistorized communications receiver of modern design
usin g FEr's in the front end.

since it is a major frequency determining
circuit .

Only one stage of amplification was found
necessary for the 455 kHz if section. The
mixer is capacitively coupled with base injec­
tion at 405 kHz from a high-C Colpitts os­
cillator giving a 50 kHz output. Here again
the oscillator is a major frequency determin­
ing circuit and care should be used in its
construction. The 455 kH z if coils can be
any high-Q center tapped units, preferably
using toroids or cup cores. This is a good
spot for a mechanical filter ; something I in­
tend to try in the near future.

The band-pass tuner was constructed using
coils wound on 1" diameter powdered iron
toroids from an old telephone company audio
filter. T he ones I used were blue and num­
bered A9301572. The tuning is done with a
three-gand trf type broadcast tuning capaci­
tor, with a stop added to limit its travel to
about 20 degrees, starting from maximum.
The switch uses a hollow ~ inch shaft, with

Top view of the 2Q receiver, showing the layout of
the various parts.

1.S-4 IoIHr 4"kHf ",.... ",...... FIRST """" " ""'" " " """"" FIRST .-
,,~ IoIlXER IoI IXDt ... -- P"I LTER ... on .- ... ~

•

~ l(TAL me '". "" "0 '" ,
CAL 0'" S- IoIE'TER

"",.... 3.9SS TO ~kHr 00-
4.~~ 101Hz

The circuit
11uch has been written on transistor cir­

cuitry during the past few years so I will he
as brief as possible and describe only those
points which I think important or unusual.

Capacitive coupling is used throughout the
front end (preselector) . It uses high-Q
toroid coils and slug-tuned coils. The simple
switching provides the necessary selectivity
and ease of adjustment desirable when com­
pact construction is used. Ami-Tron toroids
were not used for the 15- and IO-meter
bands due to the lack of space for the neces­
sary trimmer capacitors, hut their use is
definitely recommended for all bands. The
selectivity and stuffing ratio gained by their
use is very necessary. The tuning capacitor,
a two-gang trf unit, was reduced to 200 pF
per section. Space for the rf choke was
solved by placing it in the crystal oscillator
compartm ent.

The FET mixer, using source injection, is
capacitively coupled to the second mixer.
The circuit, possibly of my own design, was
preferred to a gate injection circuit . The only
FET's available were N-ehannel 2N3823's,
hut possibly some of the cheaper ones will
work as well." I intend to try the Motorola
MPF 105 FET when I can locate a distribu­
tor who stocks them. Alignment of the front
end is simply a matter of adjusting turns,
spacing, and trimmer capacitors, until the
amateur bands are staggered across the pre­
selector dial.

The 3.5 MHz-4.0 ~IHz variable if, mixer
and oscillator section, consists of a high-C
Colpitts oscillator, ahd a base injected mixer,
with an output at 455 kHz. Only the highest
quality components should be used here,
·2N3819 FET's seem t o work as well as the more ex­
pensive 2N3823·s . With the 2N3819, the on ly circuit
cha nges were in the r f a mpli f ie r-the sou rce was
grounded and B + i!.hanged to 14 V. Motorola MPF_
103's h ave been tried too. At 90¢ each they seem to
work as well a n d their specs are almost identical.
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Fig . 2. Schematic dia gram of the 20 com munica tions receiver. The currenh shown in parent hesis are the collector curre nts for each stage. The rf chokes
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- T -68-2 and T . 50· 6 toroid coree may be pu rchased from Aml-tron Associates, 12033 Oteeeo S t reet, N orth Hollywood, Ca li fornia. Price 60¢ each plus poetaze.
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Fig. 3. AC power sup ply for the 20 communications receiver.

of th e dial tuning mechanism.•view

ing daylight hours here, by putting it on 7
';\ IHz and tuning the preselector to minimum
capacity.

From this point, the rest of the receiver is
simply audio, six transistors in all, with a
transfonnerless audio circuit taken mostly
from a GE transistor manual. The power
supply, one left over from another project,
is no doubt overfi ltc red. Any well-fil te red d e
source 01 14 V and 28 V will do. The re­
ceiver draws 20-125 rnA depending on
volume. T he dial lamps use an additional 40
rnA each. The receiver will work well on
only 12-14 V, but the S-meter and AGe will
hAout of the picture.

Close up

the TC shaft being operated through it.
T he FET detector using a P-channel U 112

or 2N2497 has plenty of bfo injection and
works very well on SSB.

Good S-meter action and a certain amount
of gain control is provided by the circuit
shown hy simply reducing the amount of
voltage applied to the if transistors.

I had some trouhle getting the 100 kHz
crystal calibrator aligned with \ V\VV, so it
was necessary to devise the circuit shown.
\ V\VV may he received on the receiver, dUT-

Table 1. Coils for the 29 receiver.
1I 32 turns #22 Formvar on T-68-2 toroid core.
L2 20 turns # 22 Formvar on T-50-6 toroid core.
L3 , L4 20 turns # 22 Formvar, V4" diam eter with

last 6 turns spaced to take a 1/2" long
pcwdered-lrcn core.

L5 Sam e as LI except 33 turns.
l6 Same as L2 except 23 tUfns.
L7 Same as L3 except 23 tu rns.
L8 Same as L3 except 23 turtts.
19 30 turns # 24 enameled , V4" diameter.
LI 0 22 turns # 24 en ameled on 1/4 " sluq-tcned

form.
1I1 IS turns # 24 e na meled on 1/2" form, spaced

diam eter of wire. %" powdered-iron slug.
lI2 , L13 110 t urns, b-strand Litz wire. tapped at 55

turns. Pi wound on '/2" diameter ferrite
c upped core IV2" long. Three cups stacked
to obtain necessary length after grinding
out center of middle core.

U4 120 turns. 6-strand Litz wire. pi wound on
V4" slug-t uned form.

LIS, L16, 330 turns using 3 strands # 29 e nameled
Li 7 wire wound on pcwdered-ircn toroid I"

d iameter, # A930 157-2. Toroid cores from
old telephone eq uipme nt will work. liS
ta pped 50 turns from ground e nd.

U8 10 turns # 22 Formvaf wound over 1I7.
119 800 turns , 6-strand Utz wire, layer wound I"

long on V4" slug-tuned form.
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Back view of the S·meter. One of the 2N708 's (QI5)
was replaced with a 2N338 after this photo was taken
for better agc and Scmeter actio n.

Conclusion
No wild claims shalI be made for this re­

ceiver except to say it is the best homebrew
receiver I have ever owned. Only 5 feet of
wire strung up in the shack has been found
necessary for good recep tion. Marry hours
were spent just listening and hearing signals
that I could never hear with my oId 14-tube
homebrew receiver. I would like to thank Jim
Miles \ V5K\VJ for his comments and en­
couraging me to write this article.

dial drum was made from a reinforced,
nlckle-plated lid from a peanut butter jar.

VAR. AF. RF
BAIC)SWI'IOt IF GAIN BANDPASS GAIN

0 000
@
""'"'"

o
" w' ECTOR

________ .V2.~ _I.

Construction
The receiver cabinet measures 8~" long x

6~" high x 63~" deep. The receiver is divided
into a number of sub-assemblies mounted
on a main chassis, made of 14-gauge alumi­
num. The sub-chassis are of 21-gaugc
aluminum.

Only the 50 kHz if amplifier and audio
stages were built on the main chassis. The
S-meter and age circuitry were mounted on
the back of the S-meter. Fig. 4 is a rough
layout of the front panel.

The slide rule dial has a tuning rate of
45 : 1 or 45 turns of the tuning knob to cover
500 kHz. This gives at least 25 revolutions on
the 40 and 20 meter hands. The mechanism
consists of a weighted knob on a Ji " shaft
driving a 2" rubber tired wheel (Jenson
# JI490-01) on a W' shaft driving a d ial
cord to a 3~" dial drum on the tuning capaci­
tor. The dial scale was made on white paper
(pasted to a piece of stiff cardboard ) using a
black ban point pen and a typewriter. The

•

Choice of transistors

The transistors used are by no means the
only ones which will work in the receiver.
My choice was made largely from tests with
the ones which were available in my transis­
tor junk box. Either PNP or NPN will work
in most circuits , NPN being preferred in
most cases for if and oscillator traisistors. Os­
cillator types should be those that have no
internal connections to the case. The use of
sockets for all transistors is highly recom­
mended.

Fig. 4 Front panel layout used by
W5ETT in the original model of the
20 receiver.
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George Cousins VElTG
RR 2
Lower Seckvllle, Nova Scotia
Canada

A Really Rugged Rotator
Whether he is an old-timer or raw be­

ginner, there are probably very few hams
who are not somewhat familiar with the
old reliable prop-pitch motor. Just after
World W ar 2, the surplus market saw a
veritable flood of them, and, along with
coaxial cable, they caused quite a revolu­
tion in the construction and operation of
rotary antennas. Many of the motors which
were put into usc right after the war have
performed faithfully over the years, and
even today there is really nothing which
can approach them for sheer power and
ease of operation.

Before the prop-pitch motor may be used
as a rotator, the brake assembly and limit­
ing dogs are usually removed and some sort
of coupling or bracket is welded to the out­
put gear. The motor is then mounted ver­
tically inside the tower and supplied with
24 volts nc or de. Refinements such as
remote controls and direction indicators are
Jeft lip to the imagination of the owner.

One of the very few faults with his ar­
ran gement is the tendency for moisture to
collect inside the motor housing, especially
on the brushes, with the result that the
motor turns very erratically or not at all.
It goes without saying that this usually
happens in the winter, just when the rig
is being used the most and when the work­
ing conditions at the top of the tower are

at their worst. I have known hams who
have gone to amazing lengths to prevent
this, but in most cases the solutions have
not been too successful.

Another point, particularly in cold climates
-the oil in the gear box congeals putting
quite a load on the motor. This causes very
slow starts and extremely slow rotation of
the antenna. Since the usual rotation speed
of the output gear is only about three­
quarters of an rpm, any further decrease
is intolerable. It is possible to open the
gear box and pin one set of planetary gears,
which will approximately double the output
speed, but many hams apparently would
rather put up with the slow speed than
monkey with the gear train.

Before start ing on the construction of my
own rotator, I thought over all the pros
and cons of the situation and eventually
came up with a unit which seems to over­
come all these problems. Construction is
quite simple and the cost is very reason­
ah le.

The biggest factor in this rotator was
the decision to mount the motor in the
horizontal plane, just as it was in the air­
craft. The ideal approach at thi s point
would be to procure the mating gear which
originally was on the end of the propeller
b lade, but this is apparently impossible to
find , It seems equally difficult to find any
other suitable gear, so this idea was soon

-•--.........• •

'I
The really rugged rotator on
the bench at VEITG before it
was mounted on the tower.
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would be too ungainly to mount in the aver­
age tower. In fact, it must be understood
at once that this rotator is quite heavy,
but since it is intended for use with large
and heavy arrays it would be necessary to
have a heavy-duty tower. It is ideal, of
course, for the windmill type of tower, or
for base mounting with a long drive shaft .

A quick inspection of the nearest junk
yard will provide the rear-end you need.
It is best to look for small cars, since even
the smallest unit will be satisfactory. I found
an old Morris rear-end which was ideal from
the size and ratio standpoints. Make sure
the brake drums are still on the unit, but
remove them when you get home. One brake
drum is positioned on the output gear of
the prop-pitch and welded to it. Make sure
that this is done carefully and accurately,
as it is going to provide the coupling be­
tween the prop-pitch motor and rear-end
after it is modified. This is also a good time
to remove the brake assembly and dogs from
the motor, and drain out the oil if you
live in a very cold climate. Also pull out
the motor power leads, and label them­
clockwise , counter-clockwise and common.
You may have to hook up 24 volts tem­
porarily to find out which is which, but
this should on ly take a few minutes. If you
expect to be digging for weak signals, the
motor should also be fitted with filtering
capacitors from each brush holder to ground.
Small micas can be used but the .002, .001
or even .01 disc ceramic is more convenient
because of its small size. These steps will
complete the modification of the motor it­
self.

The next step is to cut down the rear-
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Fig. I. Mechanical details of modifying the automobile differential before installing the prop-pitch motor.

forgotten. The p roblem is to find a way
to obtain a right-angle drive, a long with a
bearing, which will support the heaviest
possible antenna load. The most common
item which comes to mind is the differential
or automobile "rear-end". Certainly it is
the most availab le! In addition to being a
right-angle device, it is extremely sturdy,
and if p roperly set up, it will provide a step­
up speed ratio. The exact ratio will depend
upon the original design of the associated
car, but it will be somewhere around 2 to
1, or a little better. When the prop-pitch
motor is coup led to the axle of the differ­
ential, the drive shaft turns at I H: to 2
rpm, thus solving one of the major draw­
backs of the prop-pitch motor without modi­
fying it. There is no problem with the dif­
ferential being able to sup port the antenna,
and the strength of the internal gears is
far in excess of any torque which the an­
tenna will exert .

By mounting the motor horizontally, any
moisture which collec ts inside the motor
housing will run to the bottom and a small
drain hole will take care of it. With the
infrequent operation and very high quality
of the gears, it is doubtful if any oil is
actua lly required for lubrication. It can
either be dra ined out completely, or a small
amount left inside. With the horizontal
mounting, the gears will pick up some lubri­
cation during each revolution if a small
quantity remains in the box. In any case,
the problem of congealing is eliminated.

We have therefore overcome the major
drawbacks of the prop-pitch motor and can
proceed with the actual construction. Be­
cause of the length of a car rear-end, it

•



end. First of all, remove both axles and
set them aside. Then cut off both axle hous­
ings within one or two inches of the gear
housing. If a power hacksaw is available,
the job may seem easier, but the shape of
the unit makes it difficult to hold steady.
An ordinary hand hack-saw is entirely ade­
quate and is actually easier to use. In order
for the unit to transfer power from one
axle to the antenna drive shaft, the other
axle must be prevented from turning. The
easiest way to do this is to insert one axle
into its normal gear in the rear-end, then
cut it off flush with the gear housing, and
weld it to the housing itself. However, a
study of the photograph will show a little
more elaborate arrangement. The axle hous­
ing is cut off near the brake shoe assembly.
The axle is inserted through the bearing
in the brake assembly and on into its mat­
ing gear. The brake assembly is welded to
the gear housing, the asle is cut off flush
with the end of the brake-assembly bear­
ing, and then welded to the bearing. The
bearing in tum is welded to the brake­
assembly.

The end result is the same, but now the
backing plate can be used to help form a
mounting bracket arrangement for the com­
plete rotator.

The other side of the rear end must be
modified with more care to ensure proper
coupling to the motor. The actual coupling
is accomplished by using the wheel mount­
ing studs on the axle to mate with the corre­
sponding holes in the brake drum which
was welded to the prop-pitch output gear.
By using this arrangement, the motor can
be quickly removed for servicing by merely
removing the mounting brackets on the mo­
tor itself and sliding it away from the dif­
ferential.

In order to construct the coupling, both
ends of the axle must be used. The splined
end should be inserted completely into its
mating gear, and the axle cut off flush
with the edge of the gear housing. Now,
note that the remaining piece of axle must
be cut off about three inches from the
round plate on the end. This piece of axle
(with the plate on it) must be welded to
the piece which is inserted into the gear.
The result will be a much shorter version
of the original axle. It is best to have the
two pieces welded together. Any reasonably
good machine shop can do this. When this
new axle is inserted in place, the axle hous­
ing must be carefully measured and cut off
in such a way that it can be inserted
through the brake-assembly bearing, the

•
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Fig. 2. MounHng details of the differential. selsyn drive . and antenna drive shaft. The mounting brackets
can be made as shown here. but in the photo, brackets were made of scrap material and the muffler clamps
mounted upside down. Either method is satisfactory.
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of channel steel should be used to support
the under-side of the differential, with its
height being adjusted by washers or sheet­
metal shims. Fig. 2 and 3 show this arrange­
ment.

The top of the differential must now be
coupled to the antenna drive-shaft. As the
differential itself will have a heavy plate
attached to the internal gearing, a mating
plate or flange can be cut from stock and
welded to the antenna drive-shaft. Match­
ing holes are drilled in the flange and then
the flan ge is bolted to the differential plate.
A more flexible arrangement can be made
by procuring the universal joint and possibly
even the entire drive shaft of the original
car. In my case, the rear-end cost me $5.00
and the drive shaft was thrown in for
nothing, so cost was no factor. By using
the universal joint, some mis-alignment be­
tween rotator and antenna can be tolerated,
and the shaft can be quickly uncoupled if

N ~ S S2 S--- ------ --------- ------ ------

Fig. 4. Interc.onnection for the selsyn motors. A
four-wire system may be used if terminals R2 and
53 are run on the same wire.

srr... ""-'"
Fig. 3. Side view of the rail-mounted differential and

plate on the axle can mate properly with
the studs on the brake assembly, and the
housing can be welded to the differential
housing. Fig. 1 will probably make this
more clear than the verbal description. After
the axle has been fitted and the housings
welded to each other, the brake drum can
be slipped over the studs and fast ened onto
the axle plate with the two or three original
screws. The studs are now in place, ready
for insertion into the holes on the prop­
pitch drum.

The entire assembly must now be mounted,
and probably the simplest way is to use
two lengths of heavy angle iron or aluminum
to form support rails. The prop-pitch motor
is laid horizontally between the rails, with
the gear case housing providing its own
support. Two short pieces of angle are bolted
to the side rails and to the large flange
of the motor gear box. This prevents any
rotary movement of the motor. Two other
pieces of angle are used to hold the rails
together, otherwise the weight of the motor
tends to force the rails apart and put the
entire weight on the bolts in the side pieces
of angle. See Fig. 3.

The differential assembly is coupled to
the prop-pitch motor and carefully ad­
justed so that the whole affair is level both
end to end, and side to side. Mounting
brackets can then be made out of mild
steel strap. The brackets are first fastened
to the housings by standard muffler clamps,
making sure the assembly is level. Then
the legs of the brackets are bolted to the
side rails. Unless a large unit is used, it's
not likely that the bottom of the differen­
tial will be resting on the edges of the
rails. To provide additional support, a piece

DlFFEREHT'IAL
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A suitable terminal board should be pro­
vided to handle the three motor-control wires
and the five selsyn wires. In addition, a
weather-proof cover should be made up to
cover at least the selsyn and terminal board.
The motor and differential are well able to
stand the weather just as they are.

The control method which is used will
depend upon the desires of the individual
and the available materials . All that is real­
ly necessary is a means of getting 24 volts
uc or de to the motor, and switching it
between the cw and ccw wires. The selsyn
wires are merely connected to the remote
selsyn, and the remote unit is fitted with
an indicator needle and some sort of com­
pass scale. The antenna is pointed north,
the remote selsyn housing is loosened and
turned until the needle points north on the
scale, and the housing tightened up.

However, a more elaborate control unit
is illustrated in Fig. 5. Since the unit is
mounted on the tower, the low voltage,
high current leads to the motor should be
as short as possib le. A pair of 4-poIe double­
throw relays handle the motor switching,
with all poles wired in parallel to minimize
the possibility of arcing or burned contacts.
The 24 volt ac supply is rectified with a
high-current silicon diode, filt ered and the
resultant de used to feed the motor. \Vhile
not necessary, the motor seems to run quiet­
er and smoother on de than ac. The 24-volt
transformers and relays used in this unit
were salvaged from pin-setting machines in
a defunct bowling alley, but any similar
components will be suitable. Alternatively,
a pair of 12-volt units can be hooked in
series, and a couple of automobile horn
relays used for switching.

On this particular unit , a large 24-volt
pilot lamp is mounted on the side of the
control box and is visible from the ground.
It monitors the output de immediately be­
fore it is applied to the direction relays.
This is being modified to two lights, which
will be connected directly to the motor in­
put leads. Should the antenna fail to turn
at any time, a quick look at the tower will
show whether or not voltage is getting to
the motor. This will immediately point out
motor trouble or control unit trouble (or
bumed-out bulbst ed.) and is a handy
trouble-shooting aid.

The resultant rotator is very rugged and
will prove suitable for the largest and
heaviest stacked arrays. •
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Fig. 5. The complete remote-control system for the
really rugged rotator. If suitable 24-volt relays can­
not be found, two 12-volt automobile horn relays
may be used with a dropping res istor.

necessary. See Fig. 2.
The last step in the rotator itself is the

direction indicator, and for this purpose
there is really nothing that can do as good
a job as a pair of selsyns. Many units are
still available on the surplus market, though
the easiest to use are those designed for
115 Vac. The hook-up for the selsyns is
shown in Fig. 4. Mechanically, the antenna
selsyn is mounted on a metal plate with
two home-made U-bolts. The plate is mount­
ed on the wheel studs of the brake assembly
opposite the prop-pitch motor. The drive
system from the antenna shaft to the selsyn
consists of two V-belt pulleys of equal size,
and the V-belt itself. The- cheapest suitab le
pulleys are made for use on laundromats
or dryers, and are available from any ap­
pliance service shop. The correct size V-belt
can be obtained at the same time. The first
pulley is drilled to accep t the same bolts
which couple the differential to the an­
tenna shaft , and the second is mounted
onto the shaft of the selsyn . It will probahly
be necessary to make up some sort of mount­
ing plate and possibly a set-screw arrange­
ment. This depends upon the type of pulley
used as well as the type of synchro. Sec
Fig. 2 for details.
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Scott Marovich
2407 S. Rose Street
Kalamazoo, Michigan 49001

Designing Permeability-Tuned Coils

If you have trouble designing slug-tuned coils for your con­
struction projects, here is an approach that is simple and
almost foolproof. It even shows you how to use those old
slug-tuned forms that you have in the junk box.

Within the last decade. the development
of improved ferrite core materials, stemming
from basic research into the nature of mag­
netic materials, has brought about a quiet
revolution in the art of coil design. In­
ductors wound on powdered iron require
fewer turns of wire for a given inductance
than conventional aircore units, which not
only permits them to be more rugged and
compact, but also reduces their de resistance,
thus raising Q. In addition to packing a
lot more coil into less space, such an induct­
ance may be easily varied-without taps or
unreliable sliding contacts-simply by sliding
the core in and out of the coil (penneabil­
ity tuning) .

Recently, needing a dozen of them, and
not having any ready cash, I concluded that
I would have to wind them myself. An in­
spection of Ye Olde [unque Boxe turned up
a myriad assortment of ferri te slugs, phenolic
form s, a n d m a gn e t w ire. sc r up u lo us ly
gleaned from the innards of defunct TV and
Be sets, and hoarded against a rainy day.
However, a subsequent examination of the
common radio handbooks gave no indica­
tion of the proper proportions in which to
combine them. Other experimenters in my
predicament had apparently been content
to hole up in the shack with a GDO and
some wire until they haphazardly chanced
upon a combination that worked. Experi­
menter oriented literature on the whole sub­
ject is practically nonexistent, and the dearth
of theotetical knowledge, design data. and
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practical construction techniques, seems to
have limited amateur efforts strictly to cut­
and-try for which I have a violent distaste.
I'm a designer, not an experimenter! When
I build a project, it works right the first
timel Well, would you believe the second
time? How about the thirteenth?

At any rate. research in the handbooks
on the . basic properties of inductance. plus
a little benchwork, resulted in what seems
to be a fairly simple, pred ictable procedure
for designing slug-tuned coils.' Only a little
math is needed, and it's just simple algebra.
The hard work is sidestepped through the
use of a chart. The only materials required
arc a pencil and scratchpad (a slide rule
helps if you can use one, but it's not ab­
solutely necessary) , some ferrite slugs, match­
ing coil forms, and magnet wire, all of
which should be included in any junkbox
worthy of the name. (Well, you can buy it,
if you really mllst!) All set? Let's get
started ...

Ferrite cores and permeability

The heart of a high-Q variable inductance
coil is the ferrite core itself. It is available
in a variety of shapes and sizes, ranging from
the familiar gray, cylindrical slugs to rods,
bars. tubes, and such esoteric fonns as
toroids and cup-cores (for special applica­
tions where a coil's magnetic field must
be seIf-contained). Although commonly and
collectively referred to as "ferrites," such
cores are not solid iron, nor are they all
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we then tum to the coil winding formula to
find its physical dimensions. Before we do
however, there is another factor to take into
consideration: in order to get the maximum
effect from the insertion of a ferrite core
into a coil, the length of the core should
equal the length of the coil, and the coil
diameter should be such that the core just
fits snugly within it. Thus, if the core in
this case is 1" long by ~.. in diameter (0.125'"
radius ) , these should be the dimensions sub­
stituted into the coil-winding formula. Mak­
ing the substitution, and solving for the
proper number of turns, we find

- 52 turns

To simplify matters, let's also assume that
the coil will be closewound; thus, given the
length of the coil ( 1") and the required
number of turns (52) , and dividing one by
the other, we find that we need to pick a
wire gauge yielding 52 turns per linear inch.
A wire table shows that # 25 enameled, at
51.7, will do quite nicely. The final result,
then, is that we may obtain a 45 ,u H coil
using the given slug (1" x 3<", ~ ~ 3,0) by
closewinding 52 turns of # 25 enameled wire
on the slug,"
In a similar manner, specificat ions for any
coil, using any cylindrical core, may easily
be determined.

Determining permeability
So far, so good-if you know the perme­

ability of the core material you want to use.
But, suppose you don't? Unfortunately man­
ufacturers rarely imprint slugs with a desig­
nation of P , so what happens if you fish a
typical , unlabeled, gray slug out of Ye Olde
junque Boxe?

There are two methods to determine Per­
meability, one using an inductance bridge,
and the other, a bit more involved, using
an rf signal generator (a GOO, LM or BC­
221 Frequency Meter, or any other cali­
brated, variable rf source will do as well)
and a few other items we'll come to in a
moment.

Using the bridge method, one first winds
a test coil. Its inductance is not critical, but
its d imensions are. As noted previously, it
should be just as long as the core under

\l L( 9r + 101 ) I

r

\1 15( 9 x 0.125 + 10 x 1) J

0.125

N =

(1)

Designing fixed inductors

Equation 2, plus the standard coil-winding
formula', L = \I ( rN ) 2/ 9r + 101' " are the
only ones needed to design fixed-value ferrite­
core inductances. To show how, let's try an
example :
Suppose we want a 45 «H inductance, and
we want to wind it on a core with po = 3.0.
Dividing 45 by 3.0, we find that what we
really need is a coil with an air-core in­
ductance of only 15 »H, so that when we
wind it on the core, the core's permeability
will multiply it to full value, Knowing this,

alike. Rather they are compounded of vary­
ing proportions of metals such as nickel,
iron, manganese, molybdenum, zinc, or
their oxides, depending upon their manu­
facturer and intended application. The rods,
bars, tubes, toroids, and cup-cores, are usu­
ally used for fixed inductances; while the
cylind rical slugs, in conjunction with a
phenolic or ceramic coil Form, are used for
variable inductors, ad justable by a brass
screw around which the core is cast, or by
use of threads molded into the core itself.

The characteristic which makes ferrite
cores suitable for compact variable induct­
ances (and the basis of the design pro­
cedure ) is their penneability, denoted by
the Greek letter ~ (mu ) . Given a coil of
fixed dimensions, with a removable ferrite
core, penneability may be defined as the
ratio of the coil's inductance with the core
completely inserted, to its inductance with
the core completely removed ( that is, when
the core material is air ) . This relationsh ip
may be expressed mathematically as

If, for example, a coil has a normal air­
core inductance of 2.5 «H, but increases to
10 «H when a ferrite core is inserted into
it, the penneability of the core is 1O~H/2 ,5

~H = 4.0. The significance of the Formula
is that it also works in reverse. If a coil
designed to have a normal inductance of 2.5
«H is wound on a core with a permeability
of 4.0, its inductance is thereby increased
to 4,0 x 2,5 ~H = 10 ~H . In other words,
it is possible to increase an inductance by a
factor of p without increasin g its physical
size merely by winding it on a high perme­
ab ility core.> This is readily apparent if
equation 1 is transformed to yield

Leo•• = p. L.,. (2 )
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Designing variable inductors

Since the principal application of cylin­
dri,cal ferrite cores is to slug-tuned coils.
let s see how to design one. As with fixed
inductors, the problem is one of starting
with a known "target" value of inductance.
a slug of known size and permeability, and
being able to find an equivalent value of
air-cored inductance which may be wound
using the standard coil-wind ing formula.
However, in this case, a new factor enters
the picture.

It should be apparent from the previous
sections that when a slug having a permeabil ­
ity of IJ. is inserted into a coil with an air­
core inductance , L, » , the total inductance
of the combination then becomes p. Lair =
Lu re. Lu •• and L. IT are the coil's two extreme
values, ob tained with the core completely
within or completely outside it. Obviously,
then, if the core were inserted into the coil
only partially, its inductance would be some­
where between L. 1r and L..ou . \ Vith the
core further in, it would be closer to
L..o r .. , and with the core further out it,
would be closer to LaI T. In designing a vari­
able inductor, the target value of inductance
should fall somewhere between these two
extremes, so that the coil would be properly
tuned, only when a certain fraction of the
core were located with in it. Assuming that
the coil and core are of equal length , the
target value is usually obtained when the
core is half in, and half out of the coil.

Thus the main problem in designing a
variable inductor is one of finding an equiv­
alent, Lair such that a target value of in­
ductance (which from now on, we'll desig­
nate as Ls} may be achieved when a core of
known permeability has a certain fraction
of its length (c) inserted into the coil.
The solution to the whole matter is made as
painless as possible with the aid of the
graph of Fig. 2. This graph. along with the
equation from which it is derived (included
for the interest of mathematically-minded
readers ) is the result of the author's re­
search aimed at determining the re lation­
ship between these factors." The graph shows
the variation of an inductance L, as a func­
tion of it's inserted core fraction c, between
values of Lair and Lu u corresponding per­
meabilities between 1 and 10. It is "nor­
malized" (in that the value of Lair is always
considered to be LOa, and values of L, are
indicated as multiples of it) so that it may

II- Z XTAL PHONES
OR VTV W TO INDICATEY RESONANCErh (SEE TEXT)

AUDIO WOOULATEO :=3
OUTPUT FROM llF.
&ENERATDR

lOR 2/ '"=­
TURNS

REMOVABLE IN3-4A
CORE \ OR EQUIVALENT

~.....

L. C-SEE TEXT

Fig. I Test circuit to determine core permability.
Measure resonant f requencies with cor. inserted
and withdrawn.

test , and just wide enough that the core
fits snugly within. Measure the value of
the coil's inductance, first with the core in
the coil, and then with the core removed.
Substitute the values of these measurements
into equation I , and divide to find ~.

Using and understanding the rf generator
method entails a little math, and the con­
struction of a test circuit. First the math:
from the standard fonnula for the frequency
of a resonant circuit , we know that

f = Jl~vLC I (3 )
So, given a tuned circuit in which the capaci­
tance remains constant, and using an in­
ductor with a removable ferrite core, one
can divide out the 21'1" and ',Ie terms and
simplify to show th at

( f ... / f.... )2 _ # (4)
This tells us that, by measuring the resonant
frequencies of a tuned circuit with the
core under test both in and out of the tank
coil, and squaring the ratio of the latter
value to the Former, permeability can be
found .

In practice, such measurements can easily
be made with the crystal detector test cir­
cuit of Fig. 1. As illustrated, a modulated rf
signal is fed from a generator to a resonant
circuit LC, via a one or two tum coupling
link. Since we are only concerned with the
ra tio of two frequencies rather than .the
frequencies themselves, the values of L and
C are not particularly critical as long as they
are resonant somewhere within the frequency
range of the generator, and the previous
comments about L's dimensions are noted.
With everything connected, measure the
resonant frequencies of the circuit with the
~re both in and out of the coil, using the
d iode detector and earphone to indicate the
point of maximum signal. The earphone
should be a high-Z crystal unit, so as not
to load the tank. (A VTVM could be used
in its p lace, but the earphone is almost as
accurate, far more sensitive, and much
cheaper) . Substitute the measured frequency
values into equation 4 to find ~.
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fraction other than ~, simply locate the
corresponding value of c on the horizontal
and use it to find the intersection point on
the appropriate penneability curve . Likewise,
to use a core with a penneability other than
9.00, simply intersect the curve correspond­
ing to the new value. The graph is plotted
for integral values of p. between 1 and 10
(the range of most junkbox slugs) . Frac­
tional values may be interpolated from these,
but the ratio L. ,, /L. for ~ greater than 10
must be calculated directly from the ac­
companying equation.
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Accuracy

The procedures and data presented here
are intended to help provide a systematic
basis for further amateur research on in­
ductance; they could be greatly refined in
many ways, and by no means represent an
exhaustive survey of the possibilities of fer­
rites. Three limits to their accuracy should
be noted in particular; first, in the case of
variable inductors , is the graph of Fig. 2.
While it greatly simplifies calculation, it is
only accurate within about 5%. Second is
the limit within which the core penneabil­
ity is known. Without laboratory quality in­
struments, or well-calibrated test equipment,
it is difficult to reduce measurement errors
to less than 5-10%. Third, the entire pro­
cedure is limited by the accuracy of the
coil-winding formula, which is, in itself, only
an approximation. While it is normally con-
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Fig. 2. The inductance variation of a
permeability-tuned coil as a core is in­
serted into it. The equations used in the
preparation of this graph are given in the
appendix at the e nd of the article.

be used to design coils of any particular in­
ductance value by means of ratios. To see
how it works, let's take an example:
Suppose we want to design a coil which will
have an inductance of 20.0 pH when a core
is inserted half-way into it (c = 0.500), and
the penneability of the core we wish to

. use is 9.00. Find the point on the graph's
horizontal axis corresponding to c = 0.500,
and move directly upward to intersect the
curve marked up. = 9.00". Then move di­
rectly across to the vertical scale and read
off the multiple of L. ,. corresponding to
the point of intersection. In this case it is
4.00. This tells us that when a slug with
~ = 9.00 is inserted halfway into a coil, the
resulting inductance is always 4.00 times the
coil's air-core value." The next step is to take
the reciprocal of this multiple and multiply
it by our target value; that is, if Lo/ L. 1t =
4.00, then conversely, L, .. / L. = 0.250, and
the equivalent air-core inductance we're
looking for is equal to 0.250 x 20.0 ~H =
5.00 ~H.

Havin g found Lair, we're over the major
hurdle, and the rest is downhill . As in the
design of fixed-value inductors, it consists
of noting the length of the slug, the diameter
of the coil form, and making the appropri­
nte calculations with the coil-winding for­
mula and a wire table, to find the proper
number of turns and wire . In a similar man­
ner, Fig. 2 can be used to design coils of
other values. Should it be desirable that the
target inductance occur at some inserted core



In the meantime, here's enough informa­
tion to get you started, so what d'ya say we
get out those slide rules. scratchpads, solder­
ing guns, and design some coils! •

sidered to be reliable within IX, it becomes
increasingly inaccurate as the ratio of a
coil's length to diameter approaches 1. or
as the wire diameter becomes an appreciable
fraction of the coil diameter. The overall
accuracy will usually he within 1O-20%-suf­
Hcient for most amateur work-but don't
expect miracles; accurate results demand ac­
curate d ata.

Appendix :

. L.lr [Equation : _ _ = (l -
1.0

1
- )v', 1 J'(l - c )' +----=v,

Suggest ions for further research

This article h as b een prepared in the hope
of stimulating further am ateur experimenta­
tion and development. to help meet the
need noted in the introduct ion. The com­
mercial applications of ferrites have become
increasingly widespread as p rofessional de­
signers have begun to learn their ch aracter­
istics and reali ze their tremendous potential.
Unfortunately, little of the knowledge thus
gained has as yet filtered down to experi­
menters in simp lified , semi-technical form,
applicable with a minimum of advanced
m ath. How, for example , can one determine
the method of wind ing a ferrite coil so that
it tunes linearly- such as one for a VFO?
Or, consider the problem of designing a
coil using a brass slug; it's been done, but
how? How does one design a toroidal coil?
Is there a simple, pred ictable method of de­
signing self-resonant coils for VHF? Any
solutions a curious ham can find for these,
or other inductance problems, would be wel­
comed by the rest of the fraternity, and 73
would certainly like to hear about them.

If c th, the equn t jon aitnplifies to:

L. l r (VI' + 3 )2

1.0 161'

xote : Vali, l only for uyli n d ricnl, linenrjy-wou nd c'uils,
whose dimensicns eq ual those of th e> co re being- u sed.

1. T he approachea to be outlmed above were developed
[ndependent ly. as par-t o f a hi",h school physics research
proj l' l·t , and have not, to III ~' knowle dce, appuaeed else­
where in print. If. ho we ver , I s hould h appen to in­
fr inlt e> on p revtousl v p uhlished ma te r ia l. I npolcaize,
and would be pleased to ecknowledee it.
2 , And. therefore, as pf-ev iou sly noted . the de resistance
per- unit In d u ct a n ce is r edu ced . an d th e Q, its r ecipro­
cal, is raised.
3 . 0 11 1~' ai ncle-Inyer, cyl lndr-icul, lin enr-ly-wnu n d coils
are eonsidered here, since the y nre th e o nes most often
encountered in amateur work . 1-'01' mu jri-luyer, prog r ee­
aively-wcu nd, or other kinds of coils, the approp ria te
wind ing tcrmulas should be used Instead .
4 . I , is t he> l·oil's ind uet a n r- e, in " II ; 1', it s IIII'1I n r ad iu s
(in inches) ; N, til e n umber of tu r na : lind 1, its leneth
(also in in c'lle>s ) .
5. P ra ct ica l tip : hold the wtudiues in pla ce> with ('o i!
dope o r DUI'o cement .
6. Rea der s Interes ted in th e mathematical development
of th r- above equ a tion s, or the deri vation of F i g. 2 .
shou ld write to me, enclos ing II ause ; if there is enough
de ma nd , T ('lin prepa r e II mimeo sheet de>t a ilin", the
IJI'OCll!lS.

7 . Xote eeain . that th e .craph is val id only for slngte­
la yer, cylindrical. Hnear-ly-wou nd coils , whose d imen­
si n ll !l l'orreSllOud to tho!'!' of the core.
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Sam Creason K60QB
4140 Diego Way
Rocklin, California 95677

An FET Converter for 40 and 160

If you have been looking for a way to listen in on 160
meters, here's a converter for 160 and 40 which feeds into
an SO-meter tuner. The 40-meter coverage is ideal for the
novice whose equipment limits him to SO meters.

In a previous article", the author described
a 10-20 meter FET converter which was to
become part of lbe front-end of a 10-160
meter transistorized receiver. The results
were sufficiently encouraging to warrant
building a modified version, covering 40
and 160 meters. Eventoally, lbe two con­
verters will be combined with an 80 meter
FET tuner, which is still in lbe breadboard
stage, for coverage of the six high-frequency
amateur bands.

Design

The converter schematic is shown in
Fig. 1. A Motorola 2N4224 is used as the rf
amplifier, while an MPF105 is used as the
mixer. The local oscillator is a 2N1180. An
attempt to use an MPFI05 as lbe rf ampli­
fier resulted in an unstable stage. Perhaps
more attention to lead length and dress would
have tamed the stage, but this was not in­
vestigated. A pair of I NIOO diodes is con-

Photo by Joe Cohen
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Top view of the FET
converter for 40 and
1so meters.
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Fig . I. Schematic diagram of the 40 and 160 meter converter. Field effect transistors are used in
the rf amp lifier and mixer dages , a bipolar device in the crystal-controlled oscillator. Tuned circuit
values are given in Table 2.

nected across the converter input to prevent
excessive rf voltages from being applied to
the 2N4224 while transmitting.

\Vhile there is some question as to the
need for an rf amplifier at frequencies below
about 10 MHz,·one was included, principally
to minimize local oscilJator 'radiation by way
of the antenna. However, if the converter
is to be used with an if other than 80 meters
(as described later ), an rf amplifier may be

.helpful in reducing image response, de­
pending on the if chosen,

The d ifference between the 10-20 and 40­
160 meter converters lies in the rf amplifier,
mixer, and local oscillator tuned circuit
constants and the local oscillator injection
frequencies. The values shown in Fig. 1
are appropriate to tune the rf amplifier
between 1.8 and 7.3 MHz and to provide
the injection frequencies required to hetero­
d yne 40 and 160 meters to 80 meters. With
the crystals specified, 160 meters is tuned
between 3.7 and 3.5 MHz, and 40 meters
is tuned between 3.7 and 3.9 MHz on the

80 meter if. Note that if 7.0 MHz is hetro­
d yned to 3.5 MHz, and the 40 meter band
is to be tuned «frontwards", an injection
frequency of 3.5 MHz is required, and the
local oscillator will interfere with reception
on the low end of the band.

Use with if's other than QO meters
For several weeks the 10-20 and 40-160

meter converters were used with a BC-453
as the station receiver at K6DQB. The hook­
up used is shown in Fig. 2. In this case.
an extra crystal (s) is used and 80 meters,
as well as 40 and 160 meters is heterodyned
to the if tuning range of the BC-453 - 220
to 550 kHz. The 80-meter range of the low­
frequency converter is used as the if for the
high-frequency converter for 10-20 meter
reception. A table of local oscillator coil
and crystal requirements is shown in Table 1.
With the injection frequencies shown, cover­
age of 10 meters is incomplete. Two addi­
tional crystals, 3.9 MHz in the low-frequency
converter, and 25.5 MHz in the high-Ire-

10-20 IrIIETER

"- ~""""". <0-00 WErnO .......
/ '-.........

""..",,,'", y y,, ,,
" ,L ~

Fig. 2. The two co nve rte r
-BC-453 receiving' arrange­
ment. The 10, 15 and 20
meter co nve rter was de­
scribed in the May issue
of 73.
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Table I loca l oscillator coi l and crystal require me nts for a n if of 220 to 550 kH,

Tuning Oscillator
Fr equency RanCj e Oscillator Coil Padder Capacitor Injection Frequency

7.0 - 7.3 MHz 15 turns 330 p F b.8 MH,
7.3 - 7.0 MHz· 15 turns l l O pF 7.5 MH,
l.5-l.8 MH, 36 turns 190 pF l .l MH,
l .8-4,1 MH, 3b turns 190 pF l.b MH,
2.0-1.8 MHz 2b turns 1000 pF 2.2 MH,

• This arran gement is recommended for t he CW operator since it provides a higher if at t he low
end of t he 40 meter band for better image rejection.

quency converter, would provide the neces­
sary heterodyning frequency combinations
required for full coverage. Since the author
has not tried this , no values are specified in
the table.

Results
As with the 10-20 meter converter, the

results with this converter have been pleas­
ing. In particular, susceptibility to cross­
modulation appears very slight.

, .. K6DQB

1. " A F ield EiCeet Transistor Con vertor F or 20, 15,
and 10 ~Ieters" , K 6 DQ B. 73 . :May 19 67. The t-ender­
is referred to that article for desil{D considerations and
lay-out .

Table 2. Tuned circuit values.

cj , C2-15.409 pF variable (Allied Rad io 43A3524)
C3 -Two l-In ch lengths of in sulated hookup

wire twisted together.
Ll - Prima ry, 6 turns numbe r 24, 32 TPI , l-In ch

diameter (B&W l Olb). Secondary consists
of 40 turns number 24. 32 TPI, I-inch d ia­
meter, spaced one turn from primary.

l2 - Primary, 7 turns insulated hookup wire
clcseweund on cold end of secondary;
secondary same as ll.

L3 -25 turns number 30 enameled wire. clese-
wound on 1/.04· inch slug.tuned form (Miller
20AOOORBII ·

L4 - Sa me as L3, except 36 turns.
Rl, R2- IO k potentiometer. Adjust for stable op­

eration and replace with fixed resistors.

Tape Recording QSO's
After you have finished that QSO with the secondary one has the antenna grounded

mother ham half-way around the world, so that by carefully adjusting the rf ga in I
how many times have you wanted to relive can monitor my own signal. Make sure that
it again at a later time? Thanks to the de- all pieces of gear are well bonded together
velopment of the modern tape recorder, this and grounded. Use sh ielded cable and short
is easily done. You can wire a recorder into lengths-otherwise pickup may cause trouble
the station gear. Hooking it up is no real with the recorder.
problem. Most recorders now on the market To play back the recorded QSO's. start
have an auxiliary input which is designed by running the recorder output directl y
to provide a good match when recording di - into the mike jack-impedance will vary on
redly from radios and record players or different rigs, but by juggling the tape out­
transcribing from other tape recorders. I put gain and the transmitter audio gain you
have found that the best method is to tap should come up with acceptable modulation.
into the input side of the volume control of Again be sure to use shielded Iines and have
the receiver and run this to the auxiliary re- all equipment well bonded and grounded.
corder input. You can also record from the If you don't have good results, try some im­
phone jack or speaker terminals, but a direct pedance matching coils such as those used
physical connection to the volume control in phone patches.
gives better control and mobility. I have been recording ham radio QSO's

Should you want to record both sides of a for the past 10 years and I'm not sorry for
QSO, simply put a relay into the circuit ; a single foot. I have most of the rare DX
then you can have both transmissions on one and the DXpeditions of recent years on tape
continuous tape. Hook the relay in parallel plus some calls that are no longer on the air.
with your antenna relay so that when you are I have been fortunate in being able to ham
listening the relay switches to the receiver from three continents and wouldn't trade the
and on transmit it switches to your monitor. tape footage I have for anything.
I always have two receivers in my shack and . . . Ken Bale \V7VCB/DL4IO
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• Outstanding mechanical construction!
• Heavy gauge heat treated aluminum !
• Stainless and cadimum plated steel parts!
• Base impedance nominal 52 ohms!
• WHOLE BAND OPERATION WITHOUT

READJUSTMENT!
• f OR 75·80 METER OPERATION ADD HUSTLER MOBILE RM 75

OR RM 75S RESONATOR ON TOP Of 4BTV. BAND WIDTH 60 TO
100 KC ••. UNDER 2 TO 1 SWR



Photographs furnished by
George Chong. WbBUR

West Coast VHF Antenna
Measuring Contest

One of the big events at the West Coast
VHF Conference in Fresno this year was
the antenna measuring contest held on Sun­
day, May 7th. The weather all during the
month of April was terrible, with a lot of
rain and little sunshine, but on the con­
ference weekend the VHF'ers were blessed
with beautiful clear weather.

The turnout for the antenna contest was
tremendous. A total of 47 antennas were
measured, 22 for 432 MHz and 25 for 1296.
This is the largest number of antennas en­
tered at one of these events, and the con­
test took all day.

The antenna measuring party this year
was improved considerably over past events
because of a special reference antenna built
by Bob Melvin, W6VSV. Tbis reference an­
tenna is a National Bureau of Standards
design which eliminates some of the reflec­
tion problems caused by the reference dipole
which is normally used .

The antenna with the highest gain in
tbe 432 MHz contes t was K6MI0's 8-foot
dish with a homemade extension to 12.5
feet", the measured gain was 16.9 dB. Next,
at 16.2 d ll, was K6HAA's 32-element ex­
panded-extended collinear, originally de­
signed by Oliver Wright, W6CD. Then, third
down, was K6MIO's cylindrical parabola
witb a 7-d ipole collinear feed' at 13.2 d'B.
Following the top three were several Tilton

II-element Yagi's" measuring from 11.5 to
13.0 dB, a W2CCY Yagi at 11.0 dB, a com­
mercial 16-element collinear at 10.3 dB,
K6MlO's 7-dipole collinear feed (without
parabola ) at 9.7 db, and a 14-element J
slot, a 90" corner reflector, a 4-foot Lafay­
ette UHF TV parabola with dipole feed,
and a 9-element quad, all at 8.2 dB. Lower
gain antennas included assorted Yagi's, a
dipole of "questionable match", corner re­
flectors, a large half horn and a small four­
foot UHF TV dish.

The dishes led the field in tbe 1296 con­
test with WB61AC's four-foot TV dish with
Jf-inch mesh at 17.3 dB, K6~1l0's 12.5-foot
dish at 17.1 and 16.8 dB (standard dipole
and WB61AC feeds respectively) , WA6~ICZ's

four-foot TV dish covered with aluminum
foil at 16.2 dB (16.3 dB with WB6IAC's
feed ) , and K6HCP's four-foot TV di sh with
%-inch mesh at 15.6 dB (16.3 dB with
WB61AC's feed ). It is interesting to note
that WA6MCZ's dish measured only 12.4
dB when the foil was removed.

Following the parabolas were W6CD 32­
e le me nt e xte nde d-expanded collinears :
WA6CYD's a t 14.2 dB, W6CDO's at 14.0
dB and W6BUR's at 12.8 dB. Then, K6HMS's
solid aluminum horn at 11.5 dB, W6Z0P's
half-born monster at 10.1 dB, WB6IOM's
24-turn helix at 8.2 dB, K6HOU's "clean­
sweep" Yagi at 7.8 dU; WA6KKK's 60 °
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K6HOU and his "clean­
sweep" Yagi's for 432
and 1296 MHz. The
8-element job on top
measured 7.8 dB; the
e-element unit below,
7.2 dB.

r
'f
i -

Since the contest rules state that the an­
tenna must be held and aimed by one man,

•
K6HAA's 32-element extended-expanded W6GD
collinear measured 16.2 dB. The small four-foot dish
in the bad ground was tested at 1296.

I1

horn at 7.5 dB, and WA6NCT's zig-zag
antenna, stock UHF TV antenna and coffee­
can antenna at 7.0, 5.1 and 3.1 dB respec­
tively. A brass dipole and inverted discone,
both brought by W6GDO, measured -2.0
dB.

If you look at the records from the vari­
ous contests down through the years , you
will notice that certain types of antennas
are consistent winners. On the west coast
for example, the W6GD extended-expanded
collinears always end up in the first few
places on 432 MHz, and, they usually win.
However, they are more prevalent in North­
ern than in Southern California, hence, there
was only onc entered in this test in Fresno.

W6BUR's silver-plated 32-element extended-expanded
coll inea r measured 12.8 dB on 1296 MHz.
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1. K6~1l0 . " I1lum inution a n d P arubolic An te n na D e.
sum", 73 .l/ ll r/ ll zi n e, D el'{, lI\ber 19 66
2. l{6J.(JO , ' Big Sail for 4:J 2 " , 73 J(nQllzi lll' , Au g-ust
19 65 .
3. T ilton , " Vagi Arrn)' for 432 :\[c .", QST , April 1966.

. WlDTY•

Also shown at the convention was WbGDO's bO-waH
SSB transmiHing converter assembled from s,urplus
DME (distance-measuring eq uipment ) .

sistently. And, to my knowledge, a Yagi
has never won the West Coast affair.

There is one other interesting facet to
these antenna measuring contests-the ab­
sence of commercial antennas. The reason
of course is that they just don't perform
as well as the homemade units on these
frequencies. Usually one or two will show
up at the contest, but when the dust has
all settled, they are well back in the pack,
and their owners go home sadder but wiser.

Although the measurements made at
these antenna measuring parties are reason­
ably accurate, there arc many problems in­
valved . The West Coast group has con­
ducted them for a number of years, and
each year the accuracy improves sligh tly.
This year the use of a standard-gain an­
tenna instead of a reference dipole im­
proved matters considerably. Next year the
group is planning on using a cherry picker
or mobile mast to hold the signal source
about forty feet off the ground. With this
type of source mounting, the test an tennas
can be aimed upward over the horizon at
an appreciable angle, further reducing prob­
lems with ground reflections, one of the
big bugaboos of measuring antenna gain.
However, considering all the vagaries in
measuring gain, the West Coast group has
come a long way since their first contest a
few years ago. This is borne out by the fact
that the gain figures for the same antenna
remain pretty consistent from one year to
the next.

,
~ ,

WA6GYD 's ll-element Tilton Vagi measured 12.8
dB ga in at 432 MHz. Note the beer-can balun
and Ielded-dlpc!e radiator.

K6MIO 's 12.5.foot d ish measured 16.9 dB at 432
Mhz. This d ish consists of a n 8-foot surplus with a
homem ade exte nsion which bring s it out to a 12.5­
foot diameter.

parabolas don't make put too well on 432.
On 1296 it's a different story, since it's
fairly easy to hold and aim a 20-dB dish.

After the W6CD collinears and dishes
come the Yagl's, usually a good three dB
down the totem pole. And, of all the Yagi's,
the design by Ed Tilton, W IHDQ, seems
to he the most reproduceablc and consistent
in gain. Some other Yagf's have done about
as well as the Tilton design, but not con-
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More than 5 million two-way trans­
mltters have skyrocketed the demand
for service men and field, system, and
R&D engineers. Topnotch licensed
experts can earn $12,000 a year or
more.You can be your own boss, build
your own company. And you don't
need a college education to break In.

H OW WOULD YOU LIKE to ea rn $5 to
$7 an hour.. .$2oo to $300 a week

•. . $ 10,000 to $15,000 a year? One of
you r best chances today, especially if
you don't have a co llege educa tion, is
In the field of two-way radio.

Two-way radio is booming. Today
there are more th an fire m illion two­
way transmitters for police cars. fi re
trucks, taxis, planes, etc. and Citizen's
Band uses- and the number is grow­
ing at the rate of 80,000 new transmit­
ters per month

This wildfire boom presents a solid
gold opportunity for trained two-way
rad io service experts. Most of them
are earning $5,000 to $ 10,000 a year
m t?re than the average radio-TV re­
pair man.

Why You'll Earn Top Pay
One reason is that the U.S. doesn't
pe rmit anyone to service two-way ra­
dio systems unless he is licensed by
the FCC (Federa l Communicat ions
Commission).And there aren't enough
licensed experts to go around.

Another reason two-way rad io men
earn so much more than radio-T V
service men is that they are needed
more often and more desperately. A
two-way rad io user m llst keep those
transmitters operating a t all times,
and must have them checked at regu­
lar inte rvals by licensed personnel to
meet FCC requirements.

This means that the ava ilable l i-

censed expert can "write his own
ticket" when it comes to earnings.
Some work by the hour and usually
charge at least $5.00 per hour, $7.50
on evenings and Sundays, plus travel
expenses. Ot he rs charge each cu s­
tomer a monthly retainer fee, such as
$20 a month for a base station and
$7.50 for each mobile station. A sur­
vey showed that one man can easily
maintain at least 15 base stations and
85 mobiles. Th is would add up to at
least $ 12,000 a year.

How to Get Started
How do you break into the ranks of
the big-money ea rners in two-way ra­
dio? This is probably the best way:
1. Without quitting your present job,
learn enough about electron ics funda­
mentals to pass the Government FCC
License. Then get a job in a two-way
radio se rvice sh op a nd "learn th e
ropes" of the business.
2. As soon as you've earned a repute­
tion as an expert, there are several
ways you can go. You can move out,
and start signing up your own cus­
tomers. You might become a fran­
chised service represe ntative of a big
manufacturer and then start getting
into two-way rad io sales, where one
sa les contract might net you $5 ,000.
Or you may be invited to move lip
int o a high-prest ige sala ried job with
one of the sa me manufacturers.

The first step-mastering the fun­
damentals of Electronics in your spare
time and getting your FCC License­
can be easier than you think.

Cleveland Institute of Electronics
has been successfully teaching Elec­
t ronics by mail for over thirty years.
Right at home, in your spa re time, you
learn Elect ro nics step by step. Our
AUTO- PR OGRAMMEDTM lesson s and
coac hing by expert instructors m ake

everything clear and easy, even for
men who thought they were " poor
learners." You'll learn not only the
fundamentals that apply to all elec­
tronics design and servicing, but also
the specific procedures for installing,
troubleshooting, and maintaining two­
way mobile equipment.

Your FCC Ucen.fj;e".
or Your Money Back!

By the time you've finished your CIE
course, you'll be able to pass the FCC
License Exam with ease. Better than
nine out often e IE graduates are able
to pass the FCC Exam, even though
two out of three non-CIE men fail.
This startling record of ac hievement
makes possible our famous FCC li­
cense Warran ty: you'll pass the FCC
E xam upon comp letion of yo u r
course or your tuition will be refunded
in fu ll.

F ind out more. Mail the bound-in
post-paid card for two FREE books,
" How To Succeed In EIectronics"and
" How To G et A Com me rcia l F CC
License." If card has been detached,
send your name and address to C IE
at the address below.

ENROLL UN DER NEW G .I. BI LL
All C IE cou rses are available under
the new G,L Bill . .If you served on
active duty since January 31, 1955,
or are in serv ice now, check box on
card for G .l. Bill informalion.

@

CIE
Cleveland Institute
af Electronics
17 7 6 E . 17th St., Dept. ST·16
Cleveland, Ohio 44114

How to get into one of today's hottest
money-making fields-servicing 2-way radios!

II ..•• flyi". hlf(h . Before he got his Cl f: training and FCC License, Ed D ulaney's only
professional sk.ill was as a com mercial pilot enKaKed in crop dusting. Today he has
his o wn two-way radio com pany. with seven fu ll-time employees, " I am much better
00 financially , and reali enjoy m y work," he says. " I found m y electronics lessons
thorough and easy 10 un erstand, The Ct E course was the best investment I ever made."
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8 " &;,, ..u i& boom i"K. AUgll.I't G ibbemeyer
wus in radio-TV repair work be/ore study­
ing with CIE. N ow. he says, " we are in
the marine and t ,,'o-way radio b usiness.
Our trade has grown by lea ps and bounds ."
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Louis Hutton K7YZZ
12235 SE 62nd Street
Bellevue, Washington 98004

A Slow-Scan Television
Picture Generator

Introduction

The author became interested in Slow
Scan TV (SSTV), after having experimented
with Fast Scan TVl. as a means to extend
the range of picture transmission. The re­
ception and transmission of SSTV was ob­
served at Bob Gervenack's station (W7FEN)
during the recent FCC authorized tests on
twenty meters". The clarity and detail of
the pictures observed, considering the band­
width of the transmitted signal, were quite
impressive. In fact, the author immediately
began construction of a SSTV monitor". The
monitor was completed three weeks later,
and has performed satisfactorily when dis­
playing SSTV signals received on local VHF
tests. The SSTV subcarrier frequency modu­
lated (SCFM) signal as proposed by Mac­
donald" is essentially a 1500 Hz voltage
controlled audio subcarrier, shifted down

periodically to 1200 Hz for sync informa­
tion, and then varied from 1500 Hz (black)
to 2300 Hz (white) for the video informa­
tion. One complete picture is sent every eight
seconds.

The next step was to construct a unit
which would be capable of sending SSTV
pictures. Several articles describing SSTV
camera equipment were reviewed.s.e.7 The
vidicon camera looked interesting, but the
non-availability of the special vidicon re­
quired for the unit discouraged that ap­
proach. The most feasible and easily con­
structed type appeared to be a Flying Spot
Scanner. No article could be located which
provided complete information and schemat­
ics on the construction of a Flying Spot Scan­
ner for SSTV, The unit described in this arti­
cle is based on portions of the circuits com­
bined to provide for the generation and trans­
mission of positive pictures and sketches,

;

•,

The slow-scan te levision generato r and monitor bu ilt by K7Y'ZZ. A lthough the use of this eq uipme nt is
presently limited to six meters and up. SSTV t ests on 20 mete rs with KC4USV in Antarctica have resulted
in a recommendation to the FCC that SSTV be pe rmitted on the HF bands.
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The slow-scan television
p icture qenera tor. The
c ath ode -ray t ube a nd
photo-mu lt i p lie rs are
housed in the lig ht -tight
box on the rear of the
chassis.

How it works

In the block diagram of Fig. 1, a raster
is painted electronically on the end of the
cathode ray tube by vertical and horizontal
oscillators and amplifiers. The light from
the raster is focused on the photograph to
be transmitted. Reflected light from the
picture is detected by the two photomultipli­
er tubes. and is converted into a weak d e
signa l.

This signal is amplified by the photo­
multiplier tubes, and the output is connected
to the modulator which shifts the voltage
controlled subcarrier oscillator from 1500
Hz to 2300 H z, depending upon the level
of light fa lling upon the photo ce lls. Sync
signals from the vertical and horizontal
oscillators are combined in the sync mixer,
and the resultant composite sync signa l is
connected to the modulator which shifts
the subcarrier down to 1200 H z. The hori­
zontal sync pulse is a burst of 1200 H z 5
milli seconds long, and the vertical sync pulse
is 30 milliseconds of 1200 H z. The aud io
subcarrier output is connected to the micro­
phone input of the transmitter through the
monitor.

Construction

The SSTV F lying Spot Scanner is con­
structed on two chassis for ease of handling
and to keep the power transformer mag­
netic field as far away from the cathode
ray tube as possib le. The five-wire cab le
supp lies power to the cathode ray tube
fi lament and high voltage. The six-wire
cable supplies filament and low voltage to
all other tubes.

The electronics portion of the unit (F ig. 2)
is mounted on a 10" x I T' x 2" alu minum
chassis. T he box containing the photocells,
lens, and cathode ray tube is 6" x 12" x
5Jf" and is constructed of 3 / 16" th ick ma­
hogany. The inside is sprayed with dull
b lack acrylic paint. A small door. 5" x 5~~",

is fitted in the end opposite fro m the cathode
ray tube face . Two small metal clips were
fabricated and mounted on the inside of
the door to hold the photograph as it is
heing scanned by the light beam.

An aluminum divider (painted dull black),
to hold the lens and seal the photocell
compartment fro m the cathode ray tube
compartment, was constructed so that it
would just p ress fit between the two box

Al.DIO OUTPOT TO
....roo ...
)(1rI1lf YOO" 41'0'1
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\ PHOTO,,,,,, ,
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Fiq. I. Block d iag ram of the slow-scan television picture generator built by K7YZZ.
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Fig. 3. Schematic diagram of the power supply for
negative supplies-their polarity is reversed.

side walls. The lens originally used was
installed on a home made fast scan vidicon
camera. It is a F1.9, 48mm lens, and is
available from Denson Electronics, Rock­
ville, Connecticut. Their part number­
3800 (lens) and 3801 (mounting ring).

The two photocell s are mounted on ~"

metal standoffs which are located on each
side of the lens assembly, just forward of
the aluminum divider. A piece of masking
tape, 1" x j;- is taped over the photocell
window (grid wire), and tbe tube is sprayed
with dull black paint. When the paint is
thoroughl y dry, the masking tape is re­
moved to expose the window. The photo­
ce ll is mounted to that the window faces
the photograph on the door. The bottom
for the wooden box is provided by the
aluminum chassis. That portion of the
chassis covered by the box is painted dull
black.

The wiring of the unit is not tricky as
the highest frequency is only 2300 Hz. Wir­
ing practice applicable to hi-fi audio work
is satisfactory.

Adjustment
Typical voltage and waveform data are

shown on the schematics. The raster on the
3FP7 was adjusted to a square format ap­
proximately 1 ~" x l ~". The 3FP7 is
mounted so that the high voltage contact

the SSTV generator. Watch the fi lter capacitors in the

button on the side of the tube is at the
top. Connections to the vertical deflection
plates provide for a sweep from bottom to
top, and the horizontal deflection pJates are
wired to give a sweep from right to · left.
as viewed on the 3FP7 tube face. The metal
divider holding the lens may be moved to
provide a rough adjustment of optical focus
of the beam on the photograph, and fine
focus is provided by the lens assembly me­
chanical focus system.

Sync frequency adjustment is accomplished
by grounding pin #2 of the 12BZ7 video!
sync modulator, and adjusting the sync fre­
quency control so that the subcarrier oscilla­
tor output is 1200 Hz. Remove the ground
from the # 2 pin.

The black frequency is set by turning
the 3FP7 brightness control down, until the
raster fades out. The box is closed with no
picture on the door. The black frequency
control Is adjusted so that the subcarrier
oscillator output is 1500 Hz.

An all white card is now placed on the
door, and the door closed. The 3FP7 bright­
ness is advanced slowly, until a bright raster
is painted on the face of the scope tube.
The white frequency control is adjusted so
that the subcarrier oscillator output is 2300
Hz.

All surplus 93 1-A photo tubes may not
have equal sensitivity. Out of four tubes
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The power sup ply for t he K7YZZ slow-sca n tele­
visio n picture generator.

tested hy the author, one was quite weak,
another very sensitive and the remaining
two were of average sensitivity. T heir sensi­
tivity was determined by plugging them in
one at a time and observing the resulting
light pattern on the monitor, with no change
in the 3FP7 brigh tness control after initial
adjustment. If two tubes of near equal sensi­
tivi ty cannot be obta ined. the negative
voltage to the more sensit ive tube will have
to be reduced to keep the gain of both tubes
equal.

It has been found that messages or draw­
ings. made with black ink marking type pens
on a white matte finish paper, make fine
test prints. Glossy photographs, such as
Polaroid camera shots, are satisfactory but
the sh iny, slick finish may cause a light
burn on parts of the reproduced pictures
as seen in the mon itor, unless the photograph
is treated with a glare reducer such as
"Krylon Dulling Spray" No. 1310.

LT-5

PS-5
Send for D<1t<1 Sheet

•
Dist ributor

Inquiries We lcome
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Miscellaneous
The low-pass audio filter in the output

of the subcarrier oscillator was added to
restrict the bandwidth of the system when
used with a SSB transmitter. The multivibra­
tor subcarr ier oscillator is rich in harmonics,
which would cause undue interference on
our crowded HF bands. A more economical
type of low pass filt er, designed around
the readily available 88 mR toroids, may
be substituted.

Although at the present time, the gen­
era l use of SSTV transmission is limited
to the six meter band and up, the FCC
has authorized special testing of SSTV in
the amateur service on the 40, 20, and 15
meter phone bands. The tests will be con­
ducted between KC4USV, Antarctica, and
suitably eq uipped amateur stations in the
Continental United States. It is hoped, in
the not too distant future, that complete
authorization for general use of SSTV on
the HF bands will be given. In the mean­
time, now is the time to get the equip­
ment built and tested.

The author wishes to thank Bob Gerve­
uack, \V7FEN, and Copthorne Macdonald,
\ VA0 NLQ, for their technical support in this
p roject.
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$35.00 Wired
$24.00 Kit

5 W att 40-80 Meter Transmitter

$34.00 Wired
$22.00 Kit

Regulated AC Supply for the LT-5

OMEGA . ELECTRONICS COMPANY
104&3 ROSELLE STREET

SAN DIEGO, CALIFORNIA 92 12 1
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$6.50

Astatic mobile
ceramic micro­
phone. Super
talk power. Reg­
ular price512.75.
Special price

Astatic GD-l04 desk type
push-te-telk microphone and
stand. Regular price $51.20.

Special price $25.00

"HAM" BUERGER'S
October Specials.

Yolt· Ohm· Milliammeter.
20,000 ohms per volt DC,
10,000 ohms per volt AC.
DC voltages: O-O.6-6.30-12()'
600-1200-3000-6000 V. AC
voltages: 0-6-30-120-600·
1200 V. A..esistance: 0-6K­
600K - 6 meg - 60 megohms
(30.3K-30K.300K at center
scale); plus DC current, dB
and capacity. With leads and
batteries. 6" H x 4" W x
l¥.t" D. Regular price $19.95.

Special price $12.95AJ·l Audio Fil.
ter. Ideal for
CW end SSB
transceivers. Var.
l e bl e audio
r e n qe, 28 dB
down at 100 cps
-peaks 200 cps.
4 ohm input and
output impede
ence, built-in in

and out switch. bV." L. 30/"," W • 2" D.

Special $7.95

CO.4 4 Position Coaxial
Antenna Switch. Uses low
loss connectors and a ce­
ramic switch. Complete with
knob. Regular price 59.95.

Special price $6.95
CW MONITOR and CODE

CO..2 2 Position Coaxial
Antenna Switch. Same con­
struction as the CO-4 switch
to the left. Used for switch.
ing linear amplifier in and
out of the antenna line. Reg­
ular price 58.95.

Special price $6.95
PRACTICE OSCILLATOR

Solid state, 9.V battery, 21J4 II

speaker, variable tone. easy to
connect. Complete with key
jack and plug. A "MUST" FOR
GOOD SENDING.

Specify cathode or grid block
keying , or give model of your
transmitter. Mod el CMO.K
(cathode) and CMO-G (grid).
each $7.95 PP.

uer er
Amateur Radio W3BAH

"

HERE IS THE IDEAL WAY TO ACHIEVE GOOD. SNAPPY BREAK-IN OPERATION

All prices plus postage • Po. residents add 5'}'. state to•.
Open eveninCJs - Monday, Wednesday, Friday; 9 AM to 9 PM.

Saturday, 9 AM throuCJh 5 PM.

"

424 York Road. Jenkintown, Pa. 19046 • Phone 215·881·1350
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Hal G reenlee K4GYO
430 Island Beach Blvd .
Me rritt Island , Florida

VHF Log-Periodics
and the "Log -Scan 420"

If you have been planning an antenna system for the VHF
or UHF bands, you shouldn't overlook the log-periodic
array. This antenna features high gain, wide bandwidth
and reproduceability.

The new look in antennas is here. Soon
VHF log-periodic antennas will be replacing
yagi arrays of practically all types, and also
replacing old standbys such as the collinear,
helix, and corner reflector. This revolution
has already been taking place in the tele­
vision antenna business for severa l years
and there are good reasons why.

First of all, do not be led astray on the
subject of gain. Not many people interested
in antennas presently know that log-periodfcs
having about 1.5 :1 bandwidths can deliver
just as much gain as yagis the same size and
having only a few percent bandwidth. This,
as well as other new data, has been ac­
cumulated in the last few years and the
properties of the planar (flat ) log-periodic
have been under investigation recently. Only
lately has it become evident that log-periodtcs
with small apex angles can yield as much as
12dB gain.

Construction details of the "Log-Scan 420"
are presented later in this article. This an-

tenna serves as an excellent example of the
advantages of the log-periodic. Here is a
summary of its characteristics :

a. Gain: 16-17 dB over an isotropic.
b. Bandwidth between 1.5 :1 SWR points:

50 MHz.
c. Size: 14~" wide, 65" high, 41" deep .
d. Input impedance: 50 ohms unbalanced.
e. Matching section or tuning adjustments

necessary after construction: none.
As you can see, the antenna is ideal not

only for general work on 420, but is just
the thing for the ever-growing amateur tele­
vision fraternity. Let's compare it with its
nearest competitor, the yagi.

A stacked array of four yagis of the same
overall size would have 1.5;\ length booms,
seven to nine elements per yagi, and each
yagi would exhibit about II dB gain. W ith
a stack of the above dimensions, a gain in­
crease of only 4-5 dB would result because
some aperature overlap occurs. However,
even with fullwave stacking (height of 80") ,

r

-- The " log Scan 420" ar­
ray built by K4GYO.
Each a nte nna in th is ar­
ray exhi bits a bo ut 11.5
dB gain; the e ntire arra y
yields a bo ut 17 dB.

I
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long, the second set would be 90 inches,
the third set , 81 inches, and the fourth set ,
about 73 inches. The 'I'" factor is usually
chosen above 0.7 so the properties of the
antenna repeat close enough together per­
centage-wise so there is no appreciable vari­
ation in them. A log-periodic can be made
to cover 10 :1 frequency ranges or more.
However, to cover, say, a 100:1 range, it
would be necessary to scale down the diame­
ters of the elements and booms in inverse
proportion to the increase in frequency.

The low cutoff frequency occurs when
the longest set of elements is about 0.47
wavelengths long. The hi gh cutoff frequency
occurs when the shortest set is about 0.38
wavelengths (for that frequency ) . If it is
desired to maintain gain and pattern closely
over all of a given band, the cutoff fre­
quencies should be set 10%below and above
the band limits for T factors of 0.9 and
above, 20%for smaller factors.

The a angle is the apex half-angle , as
shown in Fig 1. The 'I'" factor and a angle
together control the available gain; it being
higher for a smaller a angle (which means a
longer boom) and a higher T factor (which
means more sets of elements) .

It can be seen why an antenna can be
duplicated with different element and boom
diameters than the original, without affect­
ing the performance. All that will happen is
th at the high and low cutoff frequencies will
be shifted slightly. This factor makes build­
ing log-periodics much easier than building
and adjusting vagis.

Looking at Fig. 2, it can be seen .that the
planar log-periodic is actually a balanced
transmission line with elements fed from
along its length. Notice that each set of

d I I
1---- - d a ----- --.

Fig. I. The planar lo g-periodic antenna. The 'I'" factor
dete rm ines the relationship between subsequent ele­
ment lengths and spacing . The a angle is the apex
half-angle sh'own here. Both of these factors control
the available gain of the array.

\
. i->--­... _ - a:'I$·

---:..::~(- -:;.:-0:-.----
7""' "' - ...--- - - - -
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a total array gain of over 16.5 dB is unlikely.
Advantage of the yagi in gain ; little or noth­
ing.

Mechanically, the yagi has the advantage
of fewer booms and elements, but from every
other standpoint, the log-periodic array has
the upper hand. For instance; a 50 MHz
bandwidth, compared to a 1 to 2 MHz band­
width of the yagi. Even with special tech­
niques, bandwidth of more than 10 MHz
for the yagi array cannot be achieved with­
out going to twin- or triple-driven elements
at the expense of array size and!or gain.
Also, log-periodics are not sensitive to tun­
ing effects caused by element and boom di­
ameter. Nor do small (less than 2%) varia­
tions in element lengths from those intended
have much effect on gain and input im­
pedance. In addition, no balun, delta, tee
or gamma match is needed to couple the
antennas to the coax phasing harness or
feed line. The log-periodic design can be

•
ad justed to provide a good match directly to
coax of any impedance; this eliminates any
tuning or pruning, and effectively reduces
the weatherproofing problem to zero. More
about these factors later.

What advantages does the planar log-peri­
odic offer over dishes and corner reflectors?
One word : size. The "Log-Scan" has the
gain of a dish 7 feet in diameter, or of any
other screen reflector antenna of about the
same area. It also has about the same gain
as a 32-element collinear 62 inches square.
The reason is that , like the yagi , the travel­
ing-wave structure of the log-periodic mul­
tiplies the effective capture area it exhibits,
to equal a reflector antenna of much larger
size (whose capture area approximately
equals the reflector area ). The simplicity of
transmission-line matching doesn't offer too
much advantage over the dish or corner re­
flector, but does when compared to the prob­
Iems encountered with a 32-elernent collinear
in a high humidity area.

Designing your own
Log-periodics have the extraordinary fea­

ture of being truly wide-band structures, with
their electrical properties repeating at in­
tervals oecuring at a ratio equal to the factor
'1'", as the frequency is changed. The 'I'" factor
is the factor by which the next higher set
of elements on the antenna decreases in
length , relative to anyone set. If, for ex­
ample , an array had a 'I'" factor of 0.9, and
the longest set of elements were 100 inches

•



Fig. 2. Method of feed ing the log period ic with
coaxial fe edline. The co axial line is fed through one
of the booms and conn ected to both.

elements is reversed in feed polarity from
the previous set. The antenna will not work
unless this is done. The antenna structure
is fed at the high-frequency end, and its feed
impedance appears somewhat less than the
characteristic impedance of the boom struc­
ture. It is possible to match impedances from
50 ohms to 200 ohms by adjusting the boom
spacing. The only restriction is that low im­
pedances should be used only with high T

factors, although the reverse isn't true.
The L-P balanced structure can be fed by

coax. without using a separate balun, by
feeding the coax through one of the booms
from the hack of the antenna. The shield of
the coax is connected to the carrier boom
only at the very front, and the center con­
ductor is connected to the end of the other
boom by the shortest possible path. Currents
on the other surfaces of the booms drop al­
most to zero toward the rear of the antenna,
and the boom completely shields the coax
from antenna fields alon g: its length. The
coax can he taken from the rear of the boom
to the mast at about a 45 degree angle, with­
out producing noticeable effect on antenna
pattern, or line S\VR. Notice that both booms
must be insulated from the support mast and
should be spaced from it by at least twice
the gap between the booms.

H should be kent in mind that the smallest
possible booms should be used for building
VHF arrays, because thi s will lessen the
amount by which the halves (If an element
set are out of line with each other. The fact
that the halves are not directly in line causes
some shift in polarization away from hori­
zontal. This can be minimized by using high

42

T factors and by using square booms with
the elements inboard toward each as far as
possible. This was done in the "Log-Scan"
(see F ig. 9)

T he gain is related to the a: angle and T

factor as shown in F ig. 3 on the left scale.
Antennas will work with other combinations
of a: and T, but these combinations are opti­
mum for maximum gain. Fig. 3 also allows
estimates of the size of an antenna for a
given gain and bandwidth.

Let us design a L-P array as an example.
Suppose that you wanted to build a fairly
high gain L-P to cover 144-225 MHz, in­
cluding 2 meters, channels 7-13, and B~

meters. The antenna is to have as much
gain as possible without exceed ing a boom
length of 10 feet (I,, ). First, calculate how
many wavelengths at 144 MHz are equal to
10 fee t:

n = 111 x flo.... u / 98.5
= 10 x 144 /985 = 1.46

Then calculate the bandwidth ratio, BW:
BW = f••,., / f ... .. = 225/144 = 1.56
Then, going to the graph, draw a straight

line from 1.56 on the right scale, through
1.46 on the center scale, and find its inter­
section on the left seale. Roughly, a: = 4.5
degrees and T = . 9 ,~ . The gain available is
11.5 dB. This gain is equivalent to a 2-meter
yagi of the same length , with a typical band­
width between 1.5:1 SWR points of 2 MHz
-not even enough for the whole amateur
band!

The next step is to calculate the longest
element length. This length , l E1, is eq ual to
0.47 at the lower cutoff frequency:

l E(I) = 0.47 X 98.5 / flowu
= 0.47 x 985 /144 = 3.22 feet

The second set of elements has a length of:
l E(2) = It:m x T

= 3.22 x 0.95 = 3.06 feet
The rest of the clement lengths are calcu­
lated in turn by multiplying each length by
T to ob tain the next length. To know how
many sets are needed, calculate the ideal
shortest element, 1.;m; equal to 0.38 T at the
high cutoff frequency:

11': 1") = 0.38 x 985 /f"ppu
= 0.38 x 985/225 ~ 1.66 feet

Then continue the original table of elements
until a length of less than 1.66 feet is
reached. This is the shortest element needed
(don' t necessarily use 1.66 feet ) .

To determine the location of each ele­
ment, start by determining the distance d .
from the longest (and reannost) element.
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Fig. 3. Design nomograph for log-periodic antennas .
When the bandwidth ratio is known (fbt catou/

fir tt1t o rt ), the length of th e boom, a an gle and
gain over an isotropic can be found . For exa mple.
for an loP for 144 to 225 MHz, th e ba ndwidt h ratio
is 1.56. A boom is available which is ten-feet long
(1.46 X at 144 MHz) . W hat a angle and .,. factor
are reciuired1 The dotted line ind icates an a a ngle
of 4.5 degrees and -r factor of 0.95: gain is a p­
proximately 11.5 dB.

Fiq. 4. Feed harness for four stacked log-period ic
antennas using RG·8/U coaxial cable.

to what would be the apex if the frequency
coverage extended to infinity (see Fig. I ):

d, = IF,nl / 2 x cotangent (0:)
(where a ~ 4.5")

= 3.22 /2 x 12.77 ~ 20.59 feet
The second element will be a distance d s
from the apex:

d- d, x T

= 20.59 x .95 ~ 19.55 feet
The table is continued, the same way as the
element length table was, until finished. The
last distance subtracted from 20.59 feet gives
the exact boom length needed, except for
adding perhaps a half inch at each end to
hold the end elements. This won't be exactly
10 feet, but can be adjusted by changing r
a small amount and recalculating both dis­
tances and element lengths.

Next, choose a transmission-line imped­
ance. If, for example. you decide on 50 ohms,
a value of about 60 to 100 ohms should be
tried for the characteristic impedance of the
boom structure. The spacing will be much
less than the boom width in this case. De­
cide what the smallest boom diameter is
that is p ractical to use, and, fit your coax
through. For circular booms, the approximate
spacing can be found from a table in most
hand books showing the characteristic im­
pedance of parallel-wire Jines as a function of
relative spacing. If sq uare booms are used,
you may have to guess a little , because, as
yet, I haven't been able to find a formula for
the impedance of sq uare-conductor trans­
mission lines. I have found by experiment
that spacing of about 20% of the width of
a square boom, gives a characteristic im­
pedance close to .50 ohms for the fin ished
antenna.

If it is desired to stack a pair of the
antennas such as just designed, the coax
should have impedance close to 100 ohms
(91 ohms), and the boom structure should
end up being between 110- and l BO-ohm
characteristic impedance. The coax cables
are then brought out eq ual distances from
the rear of each boom, and joined in a tee
connector. The lengths of the individual
cables are unimportant, so long as they are
equal, in order to maintain proper radiation
phasing. At this junction, the feed impedance
will be close to 50 ohms. This combining
method is, of course, frequency-independent
and ca n also be used with three or four
stacked antennas if 150 or 200 ohm coax can
be ob tained (those available may be relative­
ly lossy). All feed lines should be the same
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Method of mounting t he ind ividual " Log Scan 420"
log-period ic a ntennas to the mast. A piece of
pheno lic is used to insulate the booms from each
other and from th e mast.

arrays of more than 20% bandwidth are to
be stacked, however, they should be tilted
toward each other, as shown in Fig. 5. This
keeps the «active" zones of the stacked an­
tennas at a constant wavelength separat ion,
regardless of the frequency, thus insuring a
constant pattern shape. The amount of tilt
should be that necessary to bring the ( imagin­
ary) apexes together. Up to perhaps six or
eight antennas can be stacked by this method ,
and gains as high as 20 dB are thought pos­
sible. The angle between stacked sections
should be something between two and four
tim es a, which gives approximat ely J2-wave
to a full-wave spacing. It will he necessary
to use smaller ( 2a) angles for larger numhers
of elem ents und larger Q' angles. when four
antennas are to be stacked in a 2 x 2 array.
they take on the appearance of a pyramid.
Such arrays have been built for U HF TV re­
ception, and, on a larger scale, for satellite
tracking.

Be sure, when stacking either L-P's or
yagls, that they an have the same side ~IP­

ward. Otherwise. when two are stacked, the
phasing is 180 degrees out and a null instead
of a peak will occur in the desired direction.
\Vith three or more antenna s stacked, all
sorts of peculiar but undesirable patterns will
result if one or two are inadvertently turned
over.

L-P's ca n be ma de to cover two d ifferent
freq uency ranges if you want to shorten the
boom and eliminate a hand in the middle.
Just leave off the elements shorter than
necessary for the lower bnnd. and put the
lon gest highbund element where the next
low-band element would have heen. It is
also possfbl- to change the a angle and T

factor in mid-band, so that higher gain can

\\
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type, exactly the same length, and should
all he hooked in parallel at the same point.
The formula for paralleled resistors gives
the driving impedance at this point.

With L-P arrays designed for less than
20% bandwidth, ~-wave matching transform­
ers can be used instead of the above method.
The «Log-Scan" has all four L-P sect ions ad­
justed for, and fed with, 50·ohm coax. Then
the feed lines are tee'd together in two pairs,
as shown in Fig. 4. The resulting two im­
pedances of 25 ohms are fed th rough *
wave, 50 ohm transformers to obtain two 100
ohm impedances. These are paralleled again
in a third tee, getting us back to 50 ohms

•aga in.
The stacking of L-P's and th e results ob­

tainable are fai rly similar to the stacking
of yagis. \ Vith L-P's having less than 20%
handwidth, all sections can simply be made
paral lel to each other and spaced according
to the snmo considerations found to apply
when stacking yagis. The original "Log­
Scan" employs ,. wave stacking distances
(some might prefer a full wavelength). When

Fig. 5. Method used for stacking log-periodic; an­
ten nas. Note in the vertica lly sta cked drawing that
eac h set of e leme nts in the a ntenna a re reversed
in feed polarity fr om the o pposite set.

44 13 MAGAZINE



/
~16' CIA . ROD
t~ HARD)

o 50 4 60 41'0o ec -co

~

I-..
II

i'-

,
~ st i _ rIlt -It-

u
0

T I I
" • .. •

t,

8 - 32 ALUIll SCRE WS /'"!~=~~r16
"

'" ",." -oces I

- -

~"SQlJAR[ AL.UIoI
TU8IHG - .D5Q· wALl.

Fig. 6. Method of mounting the antenna elements
to the booms used in the " Log Scan 420" log
pe riodic. Cleerenee for the coax fe ed line is provided
by insta ll ing the screws next to t he wall of the boom.

$10.00. The boom material is % inch square
stock with .050 wall-preferably J; hardened.
The elements a re :rin inch rod, ~ hardened.
The elements are made long enough to pass
through the boom and protrude about >1.
inch on the opposite side. E ach of the four
identical sect ions requires two 4 Hs inch long
boom pieces and about 13 feet of rod
(multip ly by four to build the array). The
lengths and locations of the elements are
given in Fig. 8. Note that the elements are
not centered on the booms, but are moved
toward the other boom as far as possible.

Elements are held in place b y aluminum
8-32 machine screws which are threaded
through the boom as shown in Fig. 6. They
should be as close to the wall as possible, to
leave room for the RG-8/ U feed cab le. These
screws can put qnite a bit of pressure on the
elements to insure good contact with the
boom; this is important. Since I was worried
abou t corrosion, I rechecked the complete
S' VR plot after the array had been up some
months in the humid, corrosive atmosphere
near Cape Kennedy, and found no change.

•

Fig. 7. .iW R plot of th e four stacked "Log Scan
420" log -periodic antennas. This antenna was de­
signed for use between 410 a nd 450 MHz; between
these points the SWR is less than 1.7:1. In the
420 MHz amateur band. the SWR is less than 1.5:1.

be obta ined at the higher frequencies.
Neither trick seems to mess lip the S\VR
curves or patterns in the desired ranges.

Cross-pola rized L-P's may be constructed
by using a structure of four booms, as shown.
The outputs of the two feed cables, if they
are kept the same length, can be combined
in a hybrid ring to give right- and left-hand
circular polarization. Special wideband hy­
brids have heen developed for use with L-P
arrays and the like, which work over fre­
quency ranges on the order of 2:1 and more.

Getting it working
After you have designed your antenna and

have built the two halves, the best procedure
is to temporarily mount them together in
some way so you can put the antenna out
in the clear and make an S\V R test on it. The
tests should be made with several spacing
values, to see what spacing appears to give
the best average S\VR. If you are building
an array, this only need be done with one
section; the res ults ur - very repeatable. U
you don't have S\VR equip ment, a good guess
at the spacing will most likely give SWR
values not more than 50X higher than the
best obtainable. This is another advantage
of the L-P over the yag], F or amateur TV
transmitting work, an S\V R of 1.3:1 or Jess, is
desirable to keep from transmitting "ghosts" .
It is possible to obta in this S\VR over 20
~IHz, or more, at 432 ~IHz by ad justment of
the boom spacing (see Fig. 7).

If the antenna is to be side-mounted on
the mast, the SWR curve should be checked
unmounted, to set the snacing. and then
mounted and rechecked. The mast should be
as slim as possible in the case of 420 MHz
antennas. The preferable way to mount small
L-P's is from the rear. Dielectric masts, rather
than metal , might be used more successfully
for the side mounting. The final test of
the effec t of side mounting the antenna, is
to confi rm that the main pattern lobe is on
the axis of the boom. If it is desired to rear
mount an L-P, the booms can be extended
back about ~ wave (at the lower cutoff fre­
quency) past the rear element and shorted
together on a mounting plate. Side mounting
is as much a problem at 420 with yagts as
with L-P's, and rear mounting can sometimes
help solve pattern problems.

Building the "Log'Scan 420"
If the specifications for this array created

interest in building one, the required alumi­
num from a local jobber will cost about
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Fig" 8. Top view of a log-period ic a ntenna exhibiting about 12 dB gain . When four of these antennas are
staded, approximately 17 dB gain is possi ble. Th e SWR from 420 to 450 MHz, when fed with 50-ohm
coaxial cable, is less than 1.4:1. LI should be bY-l " long, not b¥. " as shown.

The ideal antenna would be all welded, and
while this might add $30-$60 to the cost of
the array, it would virtually last forever.

The mast mounting assembly (four
needed), shown in the photograph, is made
from a piece of waterproof bakelite , *x 3 x 6
inches, and two TV-type U bolts and clamps.
Near each end of the boom pair, an addi­
tional piece of bakelite, II x % x 2 inches, is
used (on the side opposite the mast mount­
ing) to hold the booms in alignment at the
proper spacing of 0.150 inches. Both mast
mounting plates and end supports are held
on by aluminum machine screws tapped into
the boom. Tho lower boom carries the feed
cable, and these screws should be offset
toward the upper boom to leave as much
room as possible. The cable should be run
through the boom before the elements, set
screws, and supports are installed .

The cable attaches to the front of the an­
tenna with lugs, keeping the lead lengths
as short as possible. All exposed parts of

the cable outside of the jacket, and all of the
area around the lugs and attachment screws
should be covered with HTV silicon rub­
ber to insure that moisture cannot cause
trouble. Tape or other protection should be
used on the cable where it leaves the rear
boom, to prevent fraying of the cable jacket.

The sections are stacked 21 inches apart,
and each cable should extend about 42 inches
from the rear of the boom. Match cable
lengths and types.

T ype N connectors, UG-21/U, should be
used on all cables. The cable matching sec­
tion, which was explained earlier, is shown
in Fig. 4. Each ~~-wave transformer is 4
inches overall length. leaving about 1 inch
of jacket showing between the UG-21/U
connectors. Triple-female tee connectors, type
UG-28A /U are used for the three tees.
The length of conductor inside each tee con­
stitutes part of each ~ wave transformer. and
has been taken into account in the length
calculation (which has been verified by
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beamwidth is about 40 degrees, and tbe verti­
cal beamwidth, about 20 degrees. The low
frequency cutoff was designed as 410 MHz;
the high cutoff, as 450 MHz.

Actual performance of the "Log-Scan" has
indicated it works well. The beam is lined
up with the boom axis as it should be, and
the horizonta l beamwidth is close to 40 de­
grees. The vertical beamwidth has not yet
been measured. but . the gain appears to be
about right when compared to several yagi
antennas. The high and low frequency cut­
offs shown in Fig. 7 a re within a few percent
of the design cutoffs.

I started building L-P's with the design and
construction of a 110-300 MHz single planar
log-periodic. Patterns and gain were both
good . It has an a of 15 degrees and ap­
parent gain of about 8.5 d B. The second
log-periodic I built was a 50-300 MHz planar
with two different T' factors. the change to
a larger factor being made at 100 ~IHz. It
does a good job on three amateur bands.
all of the VHF TV, FM , the 225 MHz telem­
etry band, and quite a bit more. I am al­
read y convinced-try one yourself and be
convinced, too.

Name' _

Call _

two year subscription or extension to 73
• This 13" globe is just the right size for your op­

erating desk.

• The globe gets you the beam heading for a
count ry quickly.

• Keep it beside the rig and spin to the country you
are working.

• Illuminated, makes the shack look really great.

• The lamp is easily cha nged if it ever burns out,

• For a small fee you can get a new globe to keep up
with country changes.

• Complete wtih desk stand.

• Guaranteed by Hammond.

• Every home should have a world globe.

plus ...• FREE ... a

YES! Send me, immediately, one of those Address, _
13" illuminated world globes, with desk
stand and la mp. And enter a two year City _

subscrip tion for me to 73.
__ new sub. extension of sub. State,-_ ---;----;-;-,-;-= = ,-_ _ ...l.Zip C ode _

73 Magazine, Peterborough, N. H. 03458

ILLUMINATED WORLD GLOBE only $16.95

measurement). T he 4-inch sections must be
made from solid dielectric RG-8 / U; foam
dielectric would require a shorter length.
Recommend ed antenna feed line for lengths
under 60 feet is foam RG-8 / U, which has a
loss of about 3.9 dB per 100 feet; over 60
feet, RG-I7 / U or );-inch foam Heliax, both
with a loss of 2.3 dB per 100 fee t; and over
100 feet, 1> inch Heliax, with a loss of 0.8 dB
per 100 feet.

Each section of the array has a 50-oh m
impedance, and can be tested for S\VR if you
wish to verify that all sections are electrically
identical. Needless to say, a single section
can be used as an antenna with 12 dB gain.
The individual S\VR curves a re fairly similar
to the overall array plot in Fig. 7. If you wish
to obta in the lowest S\VR at anyone part of
the 420 band , it will be necessary to scale
the antenna element lengths and location dis­
tances slightly. in one direction or the other.
I would a lso recommend one additional set
of elements at the low end and two additional
sets at the high end. if the antenna must have
eq ually good front-to-buck ratio and patterns
over the entire band.

The T factor for the array is 0.97 and the
(Z angle is 2.5 d egrees. The design horizontal
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Hank Cron WI OOP
III Birds Hill Avenue
Needham. Mass. 02192

Applications for the Dual-Gate FEr

Using the 3N 126 as a mixer or balanced modulator.

V2 .V3

Fig. I. A 3N I26 ba lanced modulator which was
breadboarded to mea sure performance. In this
circuit, a 2 kHz audio signal was used as the "car­
rier", a 60 Hz signal as the "audio".

T he Motorola 31':126 dual-gate FET looks
like it might have some interesting possibili­
ties. A bit of bench work showed what it
would not do, and some of what it will do.
But then again, maybe not any better than
anyth ing else.

The 3N 126 is not a product device, at
least not in the same sense that the 6L7 and
6BE6 are. It is an FET with two gates­
essentially the solid-state equivalent of the
old \Vunderlich tube which was never very
popular. \Vhen bias is put on gate 2, the
drain-to-source current is reduced, but the
transconductance between gate 1 and the
drain does not change much until the cur­
rent is completely cut off.

If a signal is applied to both gates, the
device provides just a bit less than twice the
transconductance than when using gate 1
alone, and it more closely follows a square­
law curve. A 3N 126 with zero-bias 'drain
current of 4.5 rnA and cutoff of about three
volts perfonned best with both gates biased
about one volt negative.

The dual-gate FET can be used as a
mixer, with the signal on one high-impedance
input and the oscillator on the other. The
oscillator swing should be about 6 volts
peak-to-peak on gate 2. Under this condition,
the gate could be self-b iased with a 500k
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Fig. 2. Proposed 5.5 MHz SSB balanced modulator based on the results with the audio model.
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Just look! On the left you see GBC's re­
volutionary breakthrough - the VF-301
closed ci rcuit television camera. Now,
economy priced at less than $560
Dist ributor Cost. On this viewfinder
camera you can see the picture ex­
actly as it will be transmitted to your
monitor or as your video tape recorder
will play it back.

You don't have to bui ld a makeshift
contraption such as you see above ..•
a television set piggybacked on a TV
camera.

With the VF-301 you keep your eye
on the action. You never miss a shot,
you never lose the cont inuity. You get
professional results every time.

89 Franklin st., New York, N.Y. 10013
Phone: WOrth 6·5412

. . . WIOOP

outp ut current is 0.4 rnA into a ten- or
fifteen-thousand ohm load (ass uming a 20 V
sup ply ) . or a maximum level around - 10
clBm. The balance stayed good over a wide
range of temperatures. Note that the carrier
voltages must be unequal for best balance;
in the circuit of Fig. 1 the aud io was applied
as equal voltages and there was some audio
on th e output.

Based on the «model" balanced modulator
of Fig. I , the proposed 5 .5 ~IHz SSIl bal­
anced modulator in Fig. 2 using a 31':126
should work quite well.

<..Amelltca Co~p.

Rube Goldberg
would have
liked this
piggy-back
arrangement...

grid leak (gate leak?) . As a self-oscilla ting
mixer it should be convenient to use and
works well to at least 100 MHz.

Another application for the dual-gate FET
is in a balanced modulator circuit . To see
how the 3N 126 would perform as a balanced
modulator, I breadboarded the circuit shown
in Fig. 1, using a 60 H z "audio" signal and
a 2 kHz "carrier". Best operation was ob­
tained with a quiescent current of 0.5 rnA,
peak current of 0.9 rnA, 2.4 volts negative
bias, 6 volts peak-to-peak "audio" on gate 2
and 4 volts peak-to-peak "carrier" on gate 1.

With these operating condit ions the peak

"-
"'11I;~1 ~ -,..1"'<,

f \11.....
~~. ~•
~

but for professional results you need
S new VIEWFINDER CAMERA

Write for the GBC's catalog - an encyclo­
pedia of equipment in the ccrv f ield.. . •
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Kayla Bloom W0HJL
P.O. BOll 224$
Dublin, New Hampshire
03444

GeHing to Know Your Receiver
Modern receivers are wonderful! They

are full of dials. knobs. switches, and all
kinds of goodies. T ypically, the amateur
goes to the local ham haberdashery, pays
his $400 or so, and takes the receiver home
with great pride. He then proceeds to plug
it in. set the rf gain wide open. the band­
pass on 2.5 or so, switch on the Ave and
the product detector, and from that day
forward the only ad justme nts are made in
the audio gain and the tuning dial.

If this was what the designer/manufac­
turer had in mind he would have pre-set all
these controls and saved a lot of headaches
in the manufacture of the receiver. E ach of
these con trols has a purpose. Learning to
use them effectively can make your hours on
the air a pleasure. Ignoring them can lead
to all kinds of discomfort. Let's take a case
in point .

Let's say you call a CQ and are answered
hy a station who has a strong signal. Skip
cond itions are good , the band is open, and
after the usual amenities he tells you he
has a new rig on the air and would like you
to give him a critical report on his strength,
the width of his signal, and suppression of
the unwanted sideband . Here is your golden
opportunity. You are sitting with the ulti­
mate in receivers and feel confident that you
can really show off. You check his S-meter
reading .. . great, he is 30 dB over 9. You
tune to the sides and discover he is about
10 kHz wide .. . hmm, that's pretty broad.
You switch to the other sideband and find
his suppression leaves much to be desired.
So, since he asked you for a critical report.
you are completely honest with him and tell
him all these good things about how his
signal really isn't too great.

Granted, it is possible that he really does
have a bad signal. But. you might very well
have ruined his day by giving a faulty re­
port when your receiver was to blame. Let's
rephrase that . . . you may have been at
fault by poor operation of a fine receiver.

Let's recap the report. \Ve won't argue
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with the S-meter reading, although this is
strictly relative. Three receivers, even the
same make and model, can easily give three
different Scmeter readings. Your meter said
he was 30 dB over 5-9. Any way you look
at it, this is a strong signal. This kind of
signal. especially on 20 meters when con­
ditions are good, can overload the front end
of any sensitive receiver. Now, we have to
question the 10 kHz report of bandwidth.
\Vas he really 10 kHz wide, or was your rf
gain open to such a degree that your re­
ceiver could n't accept this strong signal and
reflected a broadness which really didn't
exist? Is it possible that by backing down on
the rf gain (not enough to disable the 5­
meter ) you would have reached a comfort­
ahle listening level, still have come out with
the 30 over 9 report. and found he was well
within the limits of broadness? It's not only
possible, it's even highly probable. But think
ahout the poor guy on the other end. Here
you sit with a Pfluggenhoffer 600 receiver,
which is considered to be the best on the
market , and you give him a bad report. He
may accept the fact that he is broad and
turn h is audio gain down to a degree where
he may never make another contact.

Now, how about that report of unwanted
sideband suppression? Your AVe was on,
wasn't it? One of the functions of the Ave
is to make the most of a weak signal. Un­
less his unwanted sideband is remarkably
suppressed, your Ave is going to pick it up
and boost it as much as possible to make
it readable. Bet you hadn't thought about
that. Your Ave doesn't know that this is
an unwanted signal. Before trying to give a
report on sideband suppression, it is neces­
sary to disable the AVe of your receiver
or you are going to give out a false report.
The poor ham on the other end is liable to
spend days trying to suppress the unwanted
sidehand, when in reality he was doing fine
all alon g.

Another case in point. There is another
ham who lives just two blocks southwest
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frem you and when he is on, you might as
well watch TV for all the pleasure you will
get from ham radio. Usually this situation
leads to animosity ( to say the least ) and the
definite increase in the number of anglo­
saxon obscenities which sneak into your
vocabulary. I will admit that if he has a
schedule on 14.280 with someone who is in
the North-East, and you have a schedule on
14.28.5 with a sta tion in the South-West,
you have a problem. Your beams are going
to be aimed d irectly at each other, and there
isn't anything you can d o except take turns
calling and listening until you establish con­
tact and then get as far from each other on
the band as you can. However. if you are
engaged in just hamming and it makes no
d iffe rence to whom you talk, you can no
doubt get along fi ne. I've known hams in the
same block who managed to work weIl by
efficient use of their receivers. I did it for
several years.

This requires tact, diplomacy, and know­
ing how to lise your receiver. You wilI both
have to put your heads together and cooper­
ate, hut it can he done. Let's assume he was

OCTOBER 19b7

on the ai r first and is on 14.280. At best you
are going to have to get 2-S kHz away from
him . So, you move up or d own as you
choose. Listen to see who he is working. If
he is in QSO with a station located to the
Nort h-East, turn your heam ( I d o hope you
have one) so that it's null point will cut
him out as much as possihle. Now , cut yo ur
rf gain until he drops out of the picture and
rather than calling CQ (where you might
he answered b y a weak station) look for
someone to talk with who has a signal which
is strong enough to get through to you; and
begin a QSO. Chances are you will block
your neighbor's receiver until he realizes
what is going on, but then he can take the
same measures and continue his QSO in
reasonable comfort.

Far too many of the complaints we hear
about QRXJ and sp latter are really the fault
of the ham's own inability to know his re­
ceiver and it's capab ilities. Learn what all
those knobs and switches do, and if you still
leave your receiver wide open for the "Sun­
day Punch", you have no one to blame h ut
yourself. . . . W0HJL
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Betty Entner WbOQY
1901 South Bro adwa y
Santa Maria, California 93454

The Silent Shepherd

"For heaven's sake, you're not going out
there now, are you?! Why, it's the middle
of the nightl" Martha's sharp voice knifed
through the dark bedroom. Al pulled on
his bathrobe and reached for his slippers.
He braced himself for the onslaught he
knew was coming.

"Don't you get enough on weekends??
Do you have to listen to that gibberish all
night, too?"

Al paused in the doorway. He spoke
soothingly, as though to a petulant child.
"1 know it's late, but I'm restless. I'll listen
around the bands a while .. . it'll relax me
and it won't bother you . . . I'll keep the
door closed. Go to sleep now, honey. I'll
be back soon".

Martha jerked the bed covers up around
her ears and turned her head to the wall.

Pensive, Al headed for the garage where
his equipment waited like a buried treasure
. . . a source of comfort and satisfaction

. even a refuge sometimes. He longed
for Martha's acceptance of his hobby; not
necessarily her partaking of it, but at least
a tacit approval. "Although, maybe I do
spend a lot of time out here", he admitted
ruefully. A deep sigh escaped him. "Well,
I'll make it a short session tonight; no use
aggravating her any more than necessary: '

He threw the master switch by the door,
and felt a surge of pride as the powerful
gear sprang to life. He Javed these squat
boxes, warm and alive with promise. He
thrilled anew when he heard them purr
with contentment as power coursed through
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their wire veins. He followed anxiously their
every heartbeat, revealed by the swinging
needles in their opaque windows; and he
basked under the bright gaze of the tiny
green and red eyes on their flat faces.
Stationed on the roof, the multi-fingered an­
tenna clawed at the sky, gathering in radio
waves like a giant hand sweeping crumbs
from a table.

He settled himself at the glass-topped
desk, slipped the headphones down over his
ears and spun the vernier dial on the re­
ceiver. Signals were thinly scattered be­
tween static crashes.

"Damn", he thought. "Just when I feel
like ragchewing, either the skip is wrong,
the band is out, or nobody is up". He spun
the knob the other way, and heard the
flash of a faint voice; oriental music waver­
ing through from the Pacific area; and the
regular pulsing of the electric blanket in
the house. "Have to make a filter to eliminate
thnt", he reminded himself.

Suddenly he stiffened. Wh at was it he
had sliced across? MAYDAY! Good Lord,
was it? MAYDAY?
Swiftly, every nerve alerted, he backtracked.
He pulled the needle cautiously along the
dial, delicately probing for his quarry. Had
he imagined it? Could he find it again?
"Keep calling", he urged silently. "Don't
give up! I'll find you, only don't stop call­
ing!"

There it was again! Mayday! Delicately he
rocked the knob across the spot until it was
dead-centered . Then he zeroed his VFO on
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it, and crossed his fingers for luck. The
voice vanished. The static had engulfed it
like a turbulent wave sweeping over a bit
of seaweed .

He threw on the transmitter switch ,
grabbed up tbe mike and began calling.

"Q R Zed the station ca lling Mayday.
Q R Zed? This W6JFD, Vallejo. Over".

As he waited, he licked his lips and tasted
salt. Then it came, haltingly.

"W6JFD . . . . K6VLE Mobile . . . .
How copy?"

"Not solid, but think I can pull you
through. What's your problem? Break".

«H urt been trying hours .... raise
somebody ," Labored breathing punc-
tuated the rambling answer. «.. . my car
and when . . .. when .. . . woke up . . . .
down here .. ca nyon . . . . legs pinned
under boulder .. and door frame. . . .
can't pull free . . . . real mess . .. . help
me?"

Al detected growing panic in the voice.
"What's your exact location? Break".
«Don't know .. . never here before .. ."
Despair spanned the gap and crep t into

AI, too. He must learn more, and fast. The
man thought he was four or five miles from
the junction . Which junction? Laguna Road
and Highway 80. Near what city? East of
San Diego. As he faltered, Al patiently
prodded him on.

His headlights were smashed, he said .
Flashl ight? Yes, but couldn't reach it. No,
the hom hadn't worked for months. Land­
marks? He seemed to remember crossing
a bridge just before . . . ..

Finally the delays between his words
lengthened ominously, and he moan ed,
"Can't think more . .. pain's bad .. ."

Al forced himself to speak casually, "Hold
on . I'll cut out here, and send some blind
ca lls. See if I can ra ise somebody closer
to you. Six hundred miles is a long haul;
maybe we can trim the odds. Stand by" .

With deftness and speed, Al set to work,
ca lling and listening. Calling and listening.
Fina lly he conceded defeat.

"Sorry, buddy. No luck there. How're
you fee ling now? Over".

There was no reply. The distant trans­
mitter, however, appeared to be operative.
Its electronic stream buoyed the needle on
AI's meter, marking the place on that
turbulent sea of sound where the voice had
d ied.

Now the odds had shifted . Rescue could
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be seriously delayed. The ugly threat of
gangrene insinuated itself into his mind.
He recalled isolated battlefields and fallen
men; bloodless limbs and lurking rot. Ap­
prehension spurred his thinking as he con­
ceived intricate solutions that dissolved un­
der the pressure of practicality.

He fumbled absently for a cigarette. Then
he knew. Rapidly he dialed Highway Patrol
headquarters and outlined his plan to the
police dispatcher.

Now he could do nothing more, but was
reluctant to leave his post. Maybe he would
corne to know if the man was found. \Vith
sightless eyes probing a dark canyon , may­
he he could somehow know.

He remained at the dimly lit operating
desk, head lowered, slowly doodling along
the margins of the logbook. Outside in the
sleeping streets, a dog howled its loneliness.

He did not know how long he had sat
there, when the receiver abruptly sprang to
life. His head snapped up as a voice cried,
"Here he is! Over here! Let's have those
lights over this way more!"

Loud shouts and crashes displaced the
stillness he had been monitoring.

"Easy there . . . . easy . . . . lift him..up easy .
Al was jubilant. He sat transfixed as he

visualized the scene performed by actors
unaware of their audience. Finally the din
abated, then faded completely as evidently
the men bore their burden up the canyon
wall.

AI pushed back his chair, and. with hands
clasped hehind his head, arched backwards
in a tingling stretch. Yawning widely, he
rose and leaned forward to switch off the
receiver. He paused midway. Two st ragglers,
apparent ly, spoke.

"You can chalk thi s one up to you public
utility boysl Those portable field strength
meters sure came in handy".

"Yeah. Lucky this guy's transmitter gave
us a steady note to home in on ; what's
rough is t rying to trace some erra tic appli­
ance that's tearing up all the TV sets in
the neighborhood l"

"w hat I can't figure is who sucked you
guys in on this deal in the first place?"

"W ell, all I know's the Patrol rousted me
outa bed and says get all my gear together
. . . and someth ing about some amateur
radio operator around San Francisco hearing
this guy's call for help, and .. .."

"jeez, you mean some guy six hundred
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Clearing th e desk top, he looked forward
to getting back to Martha so she could share
his elation.

She woke on his arrival, and struggled
up onto one elbow.

" It's about time you got to bed! Staying
up 'til all hours with that silly radio stuff.
Honestly, sometimes I swear I just don't
understand you!"

He knew a sudden tiredness. Mutely the
golden moment fled.

He lowered his head to the pillow and
closed his eyes. Tonight his life had been
briefly entwined with that of a stranger,
and the union had borne sweet fruit . This
would always be his secret glory. Pleasure
wa rmed him.

Gently, he said. "Go back to sleep.
Martha".

the prosecution. Unless proven in error,
your log is accepted as legal evidence that
you were on the air at the time stated and
in contact with a particular station for a
specific period of time on a certain frequency
hand and mode. This is not testimony; it's
written in bluck and white on paper and
very convincing to any jury.

Don't overlook the fact that your log can
contain other personal information concern­
ing your station for future reference. Such
information can take many form s :

1. \Vhen you put IIp that new heam; its
SWR. etc.

2. \Vhen and what tubes (or transistors,
or other components) you placed in the
rig.

3. A record of QSL's received-sent, \VAS
or DXCC.

4. Notes regarding skeds, nets, originated
message numbers, etc.

5. If mobile, where you were; rig mainte­
nance and last tune-up.

6 . Many more.
Yes, your station log is a most important

legal d ocument and deserves your ca reful
consideration at all times. Keep it right up to
the minute to the best of your ability.

. . . George W. Tracy, W2EFU
Ropr-inted hy eou rtf' f>~' 01 ,....AHA .vE \l'S , 'I'he
t lHI ~' A mateu r- Rudio A,, ~odu t.i(JlI , Kew Yu rko

miles away .. . . ?..
The disbelief in the question made Al

laugh aloud, while the voices slowly dimmed
and finally merged into the ether from
whence they had sprung.

This was one time, he reflected, where
a mobile rig really paid off . . . . wonder
what kind it was . . . . it put out a pretty
good signal. Maybe someday he would have
one-Martha might even get a kick out of
it, especially on long trips.

His reverie was shattered by the metallic
jangle of the telephone.

An amiable police reporter requested more
deta ils of the incident. How long had Al
had this hobby? Did he know the other
man involved tonight? Would he mind if
the local papers ran the story? AI hesitated.
He hadn't anticipated publicity. In the end ,
he capitulated , with one reservation: "Re­
member, now, none of this 'b ig hero' stuff!"

Your Station Log­
A Legal Document

A radio newcomer asked the other d ay,
"What evidence do I have that I'm bonafide
when my license is at the FCC for modifi­
cation or renewal? I understand a photostat
is not acceptable evidence for operat ing an­
other station in the absence of the original
license." The answer lies in that most im­
portant record, your stat ion log.

whenever your license leaves your posses­
sion for any reason, a written statement con­
cerning its whereabouts should be placed in
your log. This notat ion should include the
date and where it was sent as wcll as its
current expiration date. Should the Radio
Inspector visit your station, this is valid evi­
dence to him (since your log states it is accu­
rate to your best ability unless proven other­
wise ) that you hold a valid license. This log
item offers you additional protection as well.
If your license was sent to the FCC prior to
its expiration date , you can continue amateur
operation after its expiration pending the
r eturn of the new document from the FCC.
These few words in your log offer you a
world of protection.

Similar to a ship's log, also a federal re­
quirement, your station log is a chronological
record of the station activity. At a govern­
ment hearing or court action, a suhpoena
can he issued for its appearance as evidence
(peop le's exhih it ) in the case on the part of

• • . W60QY
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AMPLIFIER

2 KW PEP 558-1000 DC Weth CW-AM.RTTY. 21 •om·

portant advanced features. New HD tank gives more out­

put , e spec i.. lly on 10 meters. 65 WiSHs will drive to full

out put. 220/115 VAC ope ra tion. Write for list of features.

Complete wah Eimee 3-IOOOZ S89500

SERVICE TESTED EQUIPMENT
FREIGHT FREE WITH CASH REMITTANCE IN CONTINENTAL USA

CENTRAL ELECT.
2O-A 55B lIm tr $89
-458 VFO for same 29

CLEGG
PC-6 $1 49
Th or-6 w/ACPS 189
22 'er xcvr $1 99
66 'er xcvr 179

KNIGHT
TR·I08 W/VFO

2M xcvr $'89
LAFAYETTE
HE·45 6 mfr xcvr $49
HE-45A 6 mtr xcvr 59
H E·45B 6 mtr xcvr 69
NATIONAL
NC-60 rc v r $39
NC -98 rcvr 59
NC -270 rcvr 119
vx .sor w/ c(ll ib '69
SONAR
4{) mtr xcvr $'1'1
DC PIS fo r Slime 49
SWAN
SW-I20 20 mtr xcvr $119
SW·17575 mtr xcvr 129
bOO VDC PIS fo r slime 49

SIDEBAND
ENGINEERS
S8-2 LA lin $199
S8·3-DCP lin PIS 189

HCIO sse Slicer 49

HEATH
DX·35 xmtr $19
DX-40 xrntr 39
HA -20 6 mtr lin. 95
HR-IO r cvr 65
HR·20 rc v r 89
MT-I xmtr 39
HG -IO VFO 24
HP-20 PIS 25
MP- I PIS 19
HW·IO 6 mtr xcvr 119
HA-14 mob. lin. 89
HP-14 mob PIS 69
HW-12 75 mtr

SSB xcvr 89
HW-32 20 mtr

SSB xcvr 99
HA- IO Wllrrior lin. 159
HO- IO scope 65
SB-200 lin. 7JJ9
SB ·4oo xmtr 289

JOHNSON
Neviqeto r xmtr $69
6 & 2 mtr xtmr 79
R(l ng er 79

GONSET
G-5O I> rntr . mtr $169
G-608 mob. revr 39
G-n mob. lImlr "9
G-nA mob. lImlr 69
G5 8- 100 xmtr 169
G SB ·201 linea r 199
500-wlltt linear 99
Comrn. II , I> mtr 79
Comm. III, I> mlr 99
Sidewinder

2 mtr 55B 199

HALLICRAFTERS
5-40 B rcvr $49
SX-99 revr 65
5X· IO I -A rcvr 189
HT .J7 xmlr 2'l!'1
HT·]21'1. xmtr 299
SXI-40 revr 49

HAMMARLUND
H8145XC revr 169
H -160 rcvr 11>5
H -170C rev r 199
HO-170A rev r 249
HX ·SO xmtr 239
5P·600-JX revr m

219
'1'1

$!89

289

369

M be nd )

b lnkr

COLLINS
751'1. -2 rcvr
751'1.4

(No_ 10
75$-1 rcv r

w/ noise

DRAKE
T·4 reciter
2NT xmfr

ELMAC
PMR-7 rcvr $39
PMR ·8 rcvr 59

EICO
753 $11 9

(please print)

--_._-_._._. __._--_.__._._..._---_..__._-_._.._ ---Add reu

MISSION HAM ELECTRONICS

3316 Main Street, Riverside, Calli. 92581

~
SH IP ON E "STO NER" RT·I CONVERTER;
Send, ec ,hut on BTl linea r.
OUOT~ Trad e a llowance for my....•.._..•.__ ._.__
Pl ea ll send latest HAM flyer.
Put me on your maiJInq Il,t.

Name _. Call

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

3316 Main Street
Riverside 3, California 92501

Phlne 833·0523 (area code 114)

I will ship in the 48 states frei9ht
free! Write to me for top trade­
in allowance!

Bill Hullquist K6LOS

MISSION HAM
ELECTRONICS
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Whats NEW from Mosley!

DIPlOMAT T
Meet horns in your area on 2 meters •••

chec k In on emergency netsl F or on

Inexpe n s iv e way to k e e p In touch,

c onsider the newest addit ion t o the 6

and 10 meter Diplomat family of 5/8

wavelength omni.di rectional c ntenn e s ,

Onl y $ 8. 10. Spa ce sav ing. lightweight.

Top go in.* Rated 1 KW AM/CW, 2 KW

P.E.P. SS B in p ut . Another Qua lity

Mosley a ntenna !

Horns or. working lots of
OX with this 5-bond

mobile antenna! Full

power rated. Use on 10

meters without eef l,

Interchangeable coils for

other bends, Adjustable

upper whfp section

for peak ing antenna

to desired frequency.

Co ils with whip tip

pee-c ut and set for each

bond,ovai loble (extra).

Hinged break over.

Own a Qua lity Mos ley lS meter

beam, yet build it yourself e - just

like in magazine projects. Drill your

own holes and assemble according to

concise instructions g iven. All porh

inc luded (mi n us ceex ), Gamma matched.

Outstand ing goin.* Full power re te d, By

readjusting elements according to instructions

supplied, Generals may use this beam on

10 meters.

The 10 and 15 me te r bonds are hot again l Command your

shore of OX on these popu lar bond s with this C lass ic New
"

Trap-Master beam. Full power rated. Brood Band Capac iti ve

Match ing_ Incorporates perf ormance proven Masley metal

encased treps , Tops in OX punc h ••• ga in 1*

*Ga i n om i t ted due to re q ui remen ts o f certai n p u bli c a t io n s.
Fo r fu tl de tails , se nd for F REE ' 6 7 cata log . Dept. 140

MOSLEY ELECTRONICS,INC.
461 0 N. LIN D BE R GH BL V D• • BR IDGE TO N . MO . 6 30 42



Miss C heryl Karat WB6Q O T
8558 Saloma Avenue
Panorama C ity, Ca lifornia 91 402

Torticollis and all that Jazz

Being a YL can be frustrating, and at times, a
neck.

•pain in the

If you look for "torticollis" in a dictionary,
you will see that it is defined as, "An affiic­
tion causing twisting of the neck and an un­
natural position of the head". Translate that
verbiase passage into everyday English, and
you'll find that it means, "a pain in the neck" .

I've been a ham for over a year, now.
I grad uated from Novice to General; I went
from a simple novice rig to an advanced (?)
general one, and I have perforated the wall
of my ham shack wi th tiny thumbtack-sized
holes-guess what they're for. But in all m y
time as a ham, I don't think that I have
given many torticollis, and I haven't suffered
from that affl iction to any great extent (other
than the p ains caused by fruitlessly calling
CQ for hours at len gth). In fact. every
moment of my ham career has been a sheer
delight.

That statement isn't q uite truthful , though.
\ Vhile I've undergone no great trials and
tribulations during this time (other than the
loss of nails on the way to the FCC office) ,
I've h ad a few experiences that no Oxt has
ever had.

When I first got my ticket in August of
1965, we were living in an apartment. I did
not have a transmitter, and the owners of
the b uilding were vel)' unfriendly to m y
cause. As I sat by my faithful SXIIO, staring
at that piece of paper that declared to one
and all that I was W N6QOT, I vowed that
I would get on the air just the same.

I did-two months later.
After we moved into a house, plans were
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made concerning my on-the-air debut. A
friendly local ham, from whom I purchased
my rig, and who helped me immeasurably
in the months to come, aided me in erecting
a skyhook. It was an inverted vee for for ty
meters, on a ten-foot pole on our roof. That
antenna is still up there, but now it shares
the pole with two other inverted vees-one
for 20 and one for 15 meters.

To get back to the narrative . . . fin ally,
all was in place . I listened around , called a
few CQ's, but did not get any replies. Then
I heard a station calling CQ on my crystal
frequency . I threw the knife switch to trans­
mit , called him, and he came back. His call
was \VN6PVF, his name was Don, and it
was the most exciting QSO I ever made.

T he next day, I arose bright and early to
try to work a few stations. I tried a call. No
reply. Another ca ll. Ditto. Five hours and
fifty tries later, I happened to look very
closely at the kni fe switch, and found that a
lead had been loose.

Technical boo-boos, though, are common.
Almost everybody has them. But the things
which cause the most torticollis are of a
di fferent nature. Are they different!

As a novice, working only C\V, I was
called "OM" at every tum. A typical opener
on the part of the other party would be "GE
OM ." Some of the more persistent chaps
punctuated almost every statement with an
"OM". "UR RST 579 O~I" "QTH PODUNK
OM BT NA~IE CHUCK O~l SO HW CPY
OMr' etc. Majority rules, but when you're
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in the minority, this thing gets pretty wear­
ing.

For the first few times, I just gritted my
teeth, waiting to say, "NAME HR IS
CHERYL CHERYL ES 1M A YL YL YL."
I wondered if any of those who insisted upon
the use of OM and found out that the "OM"
with whom they were conversing was a YL
ever felt the least hit chagrined.

Speaking of YLs and Oxts, I was in QSO
with a \ VN6 whose name was Pat. Having a
particularly acute case of foot-in-mouth dis­
ease that day, I remarked brightly, "It's so
nice to meet another YL on the air:' I chat­
tered gaily on about how there were so few
of us, and I inquired of my erstwhile friend
when she had received her ticket and how
she had become interested in hamming. 1
turned it back, received hasty 73s and an
SK. After this, I looked th at WN6 up in the
CaIlbook. Woe unto me when 1 discovered
that his name was Patrick!

All this time, I had been studying fever­
ishly for my general. My parents and friends
wondered where I disappeared to every
night, carrying those th ick hooks. Closeting
myself in the shack with the Radio Amateurs
Handbook, I pondered the difference be­
tween a Class ABI and a Class AB2 amplifi­
er. WIAW was my best friend during this
period, as it whispered sweet dahdahdidah
dididit dabs in my ear.

At last, the test-taking time came. I was
fairly sure that I would pass the code, but
I wasn't certain at all about the theory. I
walked into the office, filled out the forms,
paid the four doIlars. Then the announce­
ment came that the code test was to start .
Pencil in hand, I waited. Say, this wasn't too
bad! Then I found out that I had passed.
Next came the sending-passed again! Now
the biggest hurdle was approaching-the
theory. Old trepidation in person, that was
mel I managed to pass, though, and 1 prac­
tically danced all the way home!

Now the long wait for the ticket to arrive.
Time for rig-looking, along with some ham
friends. With their aid, I managed to buy a
used HT37 in mint cond ition, and the wait
went on.

The ticket finally came on January 29,
1966 . Now I could see what phone operation
was likeI At least, no one would think that
1 was an OM using that mode.

That's what I thought.
1 happen to have an alto voice, which

means that, on sideband, some do not know
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to which sex I belong. This presented prob­
lems, to say the least . For instance, there was
that QSO with a W6. "Good evening, old
man. (I felt safe in saying that , since I could
tell by his voice. ) You're Q5, sahere in Pano­
rama City, about eighteen miles north of LA.
Name here is Cheryl, C-H-E-R-Y-L. So how
copy?" I felt sure that my name and voice
indicated that I was a YL.

Back he came. "Good evening, Cheryl.
You're Q5, 57 here in such and such. Name
here is (I can't remember it now, but for the
sake of argument, let's say it is ) Fred: ' A
pause. "So back to you, and, uh , by the
way, are you a boy ar a girl?"

Well, I informed him of my gender. When
he came back, he said, "I wasn't sure be­
cause there are quite a few boys whose
voices are changing, and I couldn't quite tell
what you were."

That's true, but ... A boy named
Cheryl?

What next? Well, as time went on, this
episode was repeated quite a few times on
phone, and as for C\ V . . . you are male
until proven female. I was, and am, there­
fore, in the habit of saying, "Name is Cheryl,
Cheryl, and I am a YL YL " Even so, a few
fellows ask me to repeat my name. I guess
they can't believe their ears.

I was advancing in my ham career. Now
on 40, 1.5, and 20, and with a Drake 2B (I
had traded in my trusty SXIlO and a fifty
dollar gift certificate won at a local ham­
fest ) , I was busy ragchewtng, trying to DX,
and d ipping into construction.

About DX . . . considering the antennas,
I have not done too badly. 17 countries and
44 states worked-not a record, but I've had
a lot of fun doing it.

Remind me to think of that while in the
process of trying to make myself heard in a
pileup of kilowatts on 20 SSB!

Seriously, though, my first love in ham­
ming is ragchewing, and it's all the more in­
teresting when it is with someone out of the
immediate area, thou gh I enjoy yakking with
the locals, too. 1 despise rubberstamp QSOs,
but, contrary to the theories of a few hams
whose articles I've read, most hams are not
tongue-tied idiots with nothing to say be-
yound, "RST QTH . .. NAME ..
RIG . . . WX 73 ES CUL .. . SK".
Most hams-most people, for that matter-are
interesting to talk to, and have a Jot to say.

To get back to the sub ject of QSOs, I have
been a great disappointment to many. I'm
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speaking of those fellows, stationed on some
lonely island, who haven't seen a girl or even
heard a feminine voice for months. Take,
for example, a certa in KL7 who worked me
once. We were talking and he mentioned the
fact that he was on a solitary island . He then
asked how old I was. "How old do you th ink
I am?" I shot back. "About sixteen or seven­
teen," was his reply. This was flatt ering,
and maybe I should have let him think that,
but I decided to tell him the truth. Imagine
the look on the poor fellow's face when he
found out that the YL he was talking to was
only thirteen years old!

That reminds me of another incident which
took place shortly after I first got my general.
I contacted a ,VA7 who was maritime mo­
bile at the time. He mentioned that he was
about six hundred miles off the coast of
California, and that he would be docking in
a few d ays at Los Angeles. He sa id that he
might pop down and visit me. I thought he
was joking, but I hadn't told him my age,
either.

About four d ays later, there came a knock
at our front door. My father got up to
answer it . I was stand ing in the hallway, so
I clearly heard the conversation that ensued.
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"Yes?" said m y father.
" I'm Don, \ VA7XXX, maritime mobile .

Is Cheryl here?"
"Just a minute." Daddy walked down

the hall . Finally, drawing near, he said,
'T here's a boy here who says . . . "

"I know; I heard ."
In the meantime, m y mother had invited

him in . Here he was now, walking toward
the shack. "Cheryl?" he inquired question­
ingly. I nodded, and he walked into the ham
shack in silence.

I didn't have to imagine the look of
shocked surp rise on that young man's face­
I saw it!

H amming hasn't held too many other lit­
tle incidents recently. Going to the local
radio clubs, checking the rigs over, replac­
ing a few tubes and fuses, working my fi rst
European, a UA-q uite a feat for me! Learn­
ing more about electronics, trying to build
a few things, and just enjoying the hobby
in general.

Learning about the technical aspect of
hamm ing has interest for me too. I think
I'll try some RTTY. and who knows, maybe
even ATV.

Maybe then they'll know what I am i •
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Steve Katz WB2WIK
86 Redwood Road
Springfie ld , New Jersey

An All-Band Rotatable Dipole

Want an antenna with 8 to 10 dB gain,
small dimensions, all band operation, low
angle radiation, low SWR, and a low price?
No such animal.

But, if you'll settle for one with little or no
gain, (but a good front-to-side ratio ), com­
paratively small dimensions, a fair radiation
angle for DX work, a good SWR, (below
2: 1) , and a very low price. this is it.

I feel that no real explanation is necessary.
It is simply a dipole for 40-10 meter work;
on 80 it can be loaded with a little experi­
mentation. Get this antenna up 50' off the
ground on a rotator, and you've got it made.

The coils, L, and L" are B&W #3022
miniductors, which you should be able to
grab for $1.25 or so apiece; insulators are
Johnson type 65, selling for about 30-35
cents apiece. The two 16' elements are ~"

diameter electrical thin-wall tubing, either
aluminum or steel conduit. The wooden
support is a 2 x 2, about 6 feet long (paint
it ) ; the mast is a TV mast, preferably lead­
ing to a rotor at the bottom.

Mount all of this as shown in Fig. 1 and
that's it. The antenna should be fed with
52 or 75 ohm coax and the coils tapped for
the lowest SWR on the preferred band, If
you tap them for 40 (usually about 10 turns

1------0 '-0"-------1

onto the coil from the element) the antenna
works fine on 40 and 15, and sometimes
even 80, Tap for 20 (low end of the band,
about 1 turn of coil; high part of band, by­
pass the coil completely ) and it works well
from 20 through 10, For 10 meter opera­
tion, the lowest S\VR will occur when there
is no inductance at the antenna (bypass the
coil) .

You can check the S\VR while the anten­
na is still on the ground if you like, as very
little, including transmission line length, will
effect it to any great extent after it is
raised, The SWR on all bands will be better
than 2:1 at resonance, and SWR's of 1.1:1 at
resonance are not unusual. The S\VR will
not go above 2.5:1 anywhere in any band
if the antenna is built and installed correctly.
An antenna tuner will provide nearly instant
bandswitching without touching any taps and
a pi-net in the transmitter will also help.

Incidentally, this antenna works quite well
on 80 and 75 if you experiment with the tap­
ping on the inductor, which for these bands,
will be near the bottom of the coil (from the
element) for maximum inductance.

The whole system costs less than $10.00,
not including a rotator. but it really performs.

, , . WB2W1K

t-- - - - - 0 '-0' - - - - ---1
TAP ON JOJCTOR

/

I I
1-- --- + '1- - <'-0" ---1

Fig. I. Construction of the .. II band rotata ble dipo le for 80 throug h 10 mete rs. When properly adjusted
this antenna provides excellent resu lts without a large cash outlay.
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"THE HAM'S HEAVEN"
CRABTREE'S ELECTRONICS

PRESENTS

5 BAND TRANSCEIVER

NEW
400 Watts Power

6 WAYS BETTER-
STILL ONLY $420

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

WE WANT YOUR BUSINESS
And we are prepared to offer King·
Size trade-in allowances on your
present gear. Also, we will give you
a quote on any package combina­
tion you are looking for. The pack­
age price in this ad applies to both
cash and charge orders.

Crabtree's Electronics
PhOne 2U......748-S361

WRITE or CALL For Quotes or
Treae-in Allowances

• MONEY SAVING PACKAGE
(DELUXE MOBILE) Reg. Price

Ga laxy V Mark 2 $420.00

DC35 12V DC Supply....................... 99.95

CAL35 Calibrator . 19.95

MMB Mobil MounL ... . 7.95

DELUXE Ball Mount and Spring
with 25' RG58 and connector__ 16.20

WEBSTER WMWD Mast and Top Section
plus KW CoilS 75 thru 10 • 49.45

TURNER 350C Mike and connect.... 8.25

Mobil Log Book...... .50

REG. TOTAL $622.25

CRABTREE'S ELECTRONICS
2608 Ross Ave. , Dallas, Texas 75201

Please ship me the following:

o Mobile Package - $549
o Galaxy V Mark 2 - $420
o Free 1967 Catalog with credit form
o Check or Money Order attached

NAME CALI

ADDRESS I
CITY STATE

I
I

ZIP I
I
I

ALL THIS
ONLY

$549
COMPLETE



Pre-publication Offer

THE NE
This is the most complete handbook for the DX­

minded operator ever to be published.

Now, for the first time, all that
DX information is in one spot.
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Country lists for WTW ... for OXCC
Rules for WTW ... for OXCC
QSL Bureaus of the entire world and how they work
Call area maps of the U.S., Russia, South America, complete with

prefixes
GMT time for the world
Propagation
Logging and making your own logs
Getting those hard to get QSL cards
Third Party Traffic
Reciprocal licensing
Banned countries
OX Bulletins ... who publishes them ... how much they cost
Equipment and antennas for OX'ing
Pointing the beam . . . . great circle maps from many cities . . . .
Bearing charts for major cities
Postal rates for the entire world
Country-Prefix cross index
Airline distances between major cities
Getting through the pileups
The best phonetic list of all
Your own OXpedition! How to do it ... what it costs ... getting

licenses.
Best equipment for a OXpedition
How to cheat at contests and why you have to cheat to win
75 meter OX'ing
160 meter DX'ing ... frequencies ... tests . . . antennas ...

schedules.
Best available maps for DX'ers
The card file and what to keep in it.
Operating helps ... W910P Second Op ... etc
Six meter DX'ing
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DX HANDBOOK

NOTHING HAS BEEN LEFT OUT

EVERYTHING IS IN THIS HANDBOOK!

The material in this handbook has been prepared by some of the

world's top DX operators.

The maps are the latest and entirely up to date, including even 7P8

This is not a rehash of previously published material, it is all new

This handbook will be published soon and will be on sale for $3 .00.

If you write now and take advantage of this pre-publication offer we will

send you this handbook, postpaid, for only $2.00.

••

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

73 MAGAZINE PETERBOROUGH NEW HAMPSHIRE
03458

•

YES! Send me e copy of the NEW DX HA NDBO O K as soon as it is

published . Enclosed is cas h, check o r money order for $2.00.

Name Call .

Address .

City __ . State __ Zip .
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John Brosnahan K0UTX
4306 E. lOat h Street
Kansas C ity, Missouri MI37

A Cheap and Easy
Gamma Match Capacitor

Here is a system which can handle a kilowatt and elimi­
nates the mechanical problems in building a gamma match.

Then determine the capacitance per foot
of the coax cable to be used for the feedline.

duces hoth mounting and weatherproofing
complications. Often the gamma matching
system is more difficult to construct than
the rest of the yagi. Fixed capacitors, such
as mica transmitting capacitors, have been
tried as a means to eliminate the need for a
weatherproof enclosure, but the added incon­
venience of tuning the antenna with an air
variable capacitor, then substituting a fixed
capacitor of the approximate value, has
proven to he more trouble than it is worth.

\Vhile searching for a simpler method ,
coax cable itself was tried as a substitute.
It has a capacitance of from 20 pF to 30 pF
per foot depending on the type used. It can
be trimmed to the proper value needed,
needs no difficult mounting assembly, is
just as weatherproof as the feedline itself,
and is conslderubly cheaper than an air
variable.

The photograph and Fig. 1 show the
mechanical details of the capacitor. The de­
tails of the gamma rod are up to the reader.
The first step is to determine the approxi­
mate capacitance needed for a gamma system
on the design frequency of the antenna. The
following table shows approximate guide
values for a standard three or four element
yagi.

T he yagi antenna fed with a coaxial feed­
line is the most widely used antenna on the
H F and VHF bands. It is mechanically sim­
ple and quite strong. But the driven element
of a yagi has a very low input impedance
(on the order of 15 ohms) and presents
a problem when matching the driven element
to a coaxial feed-line. Many antennas use
the familiar gamma match to raise the input
impedance to a value compatible with the
coaxial feedline.

Most gamma matches use an air vari­
able capacitor to tune out the reactance in­
troduced by the gamma rod. This intro-

Th e eheep and easy gamma capacitor mounted on
a yagi ante nna. Plexiglass sheet is used to support
the end of the gamma rod.

20 meters
15 meters
10 meters
6 meters

100 pF
75 pF
50 pF
30 pF
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MId. under
Telrex Pat.
2,576,929

eoax
CON"IECTEO

I TO DRIVEN
El.EI.lO IT

Sl'1£LO
cor.IEC IEO TO
GAllINA ROO

nected to the end of the gamma matching
rod. No connection is made to the center
conductor of the coax.

The gamma rod shorting bar is adjusted
for lowest S\VR at the operating frequency,
and then the free end of the coax is trim­
med about an inch , and the gamma rod
shorting bar is adjusted again. This pro­
cedure of alternatively adjusting the shorting
bar and trimming the coax is continued until
the SWR is reduced to 1:1 at the operating
frequency.

After the matching adjustments have been
completed, the free end of the coax and the
area from which the outer jacket and shield
have been removed are sealed with a good
grade of plastic tape to keep out moisture.
The free end of the coax is then coiled up
and taped to the boom of the yagi, presenting
a neat and simple appearance.

This system has proven to be easy to
construct, rugged, and .quite effective.

. .. K0UTX

GAl.llltA FlOO

DRIVEN Et.£W£NT

I
I

:; GAI.lI.lA "llO
: SHORTING BAR

Fig. I. Mechanical layout of the coax-cable
gamma capacitor. After it is adjusted to
the proper length, it is seeled with plastic
tape .

I
: :

,

"""",

RG- B/U 29.5 pF per foot
RG-l l/U 20.5 pF per foot
RG-5B/ U 2B.5 pF per foot
RG-59 / U 21.5 pF per foot

From this, the length of coax needed to
provide the desired capacitance can be de­
termlned. For instance, a ten meter beam
would require about twenty inches of RC­
B/U for the gamma capacitor. Measure back
this distance from the end of the cable and
remove three or four inches of the outer
vinyl cover. The braided shield should then
be cut in the middle of the area from which
the cover was removed, making sure not
to cut the dielectric between the shield and
the inner conductor. The two lengths of
shield should be unbraided and twisted to
form two leads.

The shield lead from the transmitter end
of the coax should be connected to the
center of the driven element in the normal
manner. The shield lead from the short
section used as the gamma capacitor is con-
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Alfred Wilson WbNIF
3928 Alamed a Dr.
San Diego. Calif. 92103

Personalized QSLs lor Greater Returns

Many and devious are the methods used
by many U. S. DXers to coax that elusive
QSL from a rare foreign station. Some of the
big wheels have such esoteric techn iques
for obtaining rare cards, that they would
just as soon give you the towers off their
shacks as d ivulge their secrets.

\Vhat follows is by no means an expose of
anyone's p rivate life, but rather some ideas
on how to make the rare DX operator not ice
your QSL from among the multitude so he'll
be motivated to send you a card ahead of
the competition.

A typical situation is something like this.
After calling for six hours or so, you finally
work PB41 C U in Lower Kumupistan, which
is on the Carb uncle Hiver about three inches
farther than the map goes. A real rare one.
Well, your biggest head ache is that Simple
Q. Sideband , across town, worked him too.
AmI if you don' t get your confl rmution be­
fore Simple Q. gets his, ole S. will beat you
to the draw (more about that later ) , and his
batch of confirmations will capture that first
\ VT\V certificate before you even get off the
ground. S. Q. keeps bragging at the DX
club meetings about how he's always receiv­
ing his QSL's from the rare ones "Via air
mail within at least two weeks."

How does he really do it? Dear old buddy,
you know that S.Q.S. is not about to tell you
or anybody else how he d oes it. He usually
says something like, "Sh ucks. Just sent him
m y card and some IHCs, that's all . Really
very simple!" (That's why they call him
Simple. ) Well, that ain't all, dear buddy.
What you don't kn ow is that Simple Q. Side­
band didn't send any ordinary mass-produced
QSL. He sent something that reflects his
individuality; something that really expresses
his appreciation for the DX QSO.

The author has found, from some twenty­
five years of DXing experience, that the per­
sonal touch is the best way to impress the
foreign amateur, and impress him you must,
if you want to be recogni zed.

bb

Look at it from the rare DX operator's
point of view. To him you're just one more
U.S. station . He receives thousands of U.S.
cards. One more run-of-the-mill card doesn't
turn him on one bit. But if he receives a
card that's unique {acco mpanied by IRe s
or return postage, of course ] the chances are
that he'll be impressed and just might reply
sooner than via the usual rou tes, if at all .

The idea is someth ing like courtship. Once
you've snagged that rare one, your d ance is
just beginning. You've got to make him want
to reply to your card . If your QSL has some
appealing feature, it shows that you think
enough of the foreign operator to send him
something special as your thanks for a new
country.

Some overzealous types have been known
to send the foreign ham a ten-dollar bill , a
crying towel, a pound of cheese crackers
(hroken on arrival ), plus heaven knows
what- all in an attempt to make a h ig splash .
All this may help, hut there's an easier and
less expensive way to increase your QSL
returns and your p restige at the same time.
It's the personalized QSL card . Hand made.

You say you're not an artist? Not impor­
tan t. The method to be d escribed requires
little in the way of artistic ability. All you
need is some imagination , a litt le time, and
five or six dollars worth of material.

The examples shown are just a couple of
the many ideas that have been used. Blank
card stock was purchased from a local print
shop. (Three hundred blanks cost $1.85. )
The data block (da te, time, etc. ) was, in
this case, typewritten with an I liM Execu­
tive typewriter. It is realized that most hams
don't have access to such a machine. The
next best thing is to have the blanks pre­
p rinted with the datil block, name, address ,
etc. This is no more expensive than a regul ar
run of one-color QSL's, and you won' t need
very many. Or, if you can hand letter the
data, so much the better. The hand-applied
call letters and decorat ions are what dis­
tinguish the card , and the va riety and styles
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The transfer sheet comes in several colors
and contains just about every geometric de­
sign, symbol, letter, number, and p attern
imaginable. Best of all, it gives your card a
professional appearance, and the receiver
of til e card will wonder how you did it when
you tell him it 's hand m ade. F ig. I is an
example of some of the p atterns.

T he transfe r sheet is transparent , so that
characters can be easily applied by eyeball
measurement. O nce the design is positioned
over tile card, it is rubbed lightly with a
dullish p encil. T he design will then transfer
onto the card. If you don't particularly like
the results, the transferred material can be
easily removed b y scraping lightly with a
razor blade or Exacto knife. Another design
will readily transfe r onto the corrected spot.
\Vhen the card is finished, a light spray of
fixative ( Krylon is good ) will make the art­
work stick to the card like a bum to a ham
sandwich . '

In the example of F ig. 2, the call letters
and border were m ade h y using rows of
triangles and the Greek le tter theta from two
sheets of mathem at ical symbols. Fig. 3 is
a nother design using a combination of elec­
tronic symbols, Greek le tters, parts of Arabic
letters, and math symbols. T he call letters
are made from integral symbols. The cartoon
was m ade by posit ioning other math symbols
on the b lank card in various ways. For ex­
amp le, tile h air consists of braces; the nose
is an upside-down G reek om ega; the jaw line
is pa rt of a p arenthesis. A litt le experimenta­
tion will reveal talents that you never real­
ized you had.

Th is method of making cards is, adm itted­
ly, not a volume process. However, it is one

Fig. 2. Personalized QSL ca rd using rows of trian­
gles and the G reek letter theta from two sheets of
mathematical symbols.

ing around the design m akes it look "pasted
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Fig. I. Transfer sheet used to develop the per­
sonalized QSL cards shown in Fig. 2 and 3.

are only limited b y your imagination.
The call letters a nd decorat ions are ap ­

plied to the blanks using what is known as
a graph ic aid transfer sheet. T hese are ob­
tainable at most stores handling commercial
art sup plies. Many different brands are ava il­
able. A 9 by 12-inch sheel costs aboul $1.50
and, dep end ing upon the designs and char­
acters chosen, contains enough material to
make about a dozen QSLs for those special
contacts.

Be sure, however, that you obtain transfer
sheets. Another typ e of graphic aid sheet is
available that requires the design to be cut
out, carefully positioned, and burnished
down onto the card. T his is laborious and
time-consuming, and a faint outline remain-
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Fig. 3. A QSL d esign using a combination of elec­
tronic symbols , Greek letters , parts of Arabic letters
and math symbols. Th e fac e is also made from trans­

Jer symbols: the hair consists of braces, t he nose
is an upside-down Greek omega, t he jaw line part
of II parenthesis.

way of expressing your individuality to that
rare foreign ham, and it's a pleasant way of
killing tim e while waiting for band condi­
tions to improve. The hard work is already
done for you on the transfer sheet. All that
remains is to create your own design, no two
of which will be exactly identical. You will
then have a card tha t is quite distinctive. If
you come up with a design you especially
like, an offset print shop will run off as many
copies as you want-on your own card stock,
if you wish. Each color, however, requires a
separate run throu gh the press, and the cost
will increase proportionately. However, you
will have lost the basic impact you' re trying
to create: uniqueness will be replaced by
just another printed QSL.

It's certainly true that five or six dollars
will buy a lot of production-type QSLs. These
range from the mundane to the bizarre. Some
have three-dimensional letters, fluorescent
inks, gold dust , hog bristles- you name it.
The author has no axe to grind with the
QSL printers. Their prod ucts are fine for
those who like them . But remember, if you
have Print Shop Special Card No. 10 with
embossed beer cans in six colors, a thousand
other guys do also, and it really doesn't im­
p ress the rare DX operator at all.

Much response has been received from
foreign amateurs on the author's personalized
cards. The QSLs received-to-sent ratio has
increased at least 70 percent since they have
been used. Most of the comments have ex­
pressed approval of what seems to be the
excep tion in ham radio these days: making
it yourself.
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DATAMARK KITS
Handy, economical ma rki ng kit s fo r th e home
erper fmenter, student , hobbyist . etc. as well as
the regular electronics applicat ions. You'll f ind
hundreds of uses for these mexcenstve sets .
K58B - Audio, TV & HI-FI (black) ... . _... .. $1.25
K58W - Audio, TV & Hi-FI (white) .. ••••.... $1.25
K59B - Amate ur Radio & CB (black) .. •.... $1.25
K59W - Amateur Radio & CB (whi te) . . . . . • . $1.25
K60B - t xpert menter, Home & Intercom

(black) $1.25

K6QW - f~~rt~)e~~~ r: •~~~.e. ~. .I ~ ~ ~ r.c~.~ • . . . . $1.25
K61B - Test & Indust r ial Equipment (black) $1.25
K61W - Test & Indust rial Eq uipment (whi te) $1.25
K62 - Marks & Swi tch Patterns

(black & white) .. . .•..........• . $1.25
K63 - Alphabets & Numeral s, Va"

. (black, white & gold) $1.25
K64 - Alphabets & Numerals. 1(4 "

(black, white & gold) • • •. . . . . .• . $1.25
K65 - Alphabet~ & Numeral ' , Jh"

(black, whi te & gold) •• .• . . . .. . . $1.25
ElECTRONIC SYMBOL DRAFTING SET
Heat resistant dry transfer drafting symbols th at
are uniform and cor rect In every detail accordi ng
to Ml l ·STO-15·1A li nd ASA-STD·Y32.2. All you do Is
draw in t he connect ing leads. Incl uded Is a bock­
let on drawing with dry transfers, offering useful
hints and suggestions on how to get perfe ct reo
sui ts every t ime.
No. 970 . .• • •• • . . •...••. •. .• • • •. . .. . ... $15.95
lOGIC DIAGRAM SYMBOL SET
Dry t ransfer eymbo!s for maki ng logic diagrams.
These hea t resistant symbols conform full y t o
Ml l-STD-806B and ASA·STD-Y32.14. All you do Is
add connecti ng leads and you have a reproduction
Quality drawing.
No. 971 ..• • ••• . .. .... . • . . .. .. . .. ... •.•. $3.50
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With INSTANT l m ERING® marking kits you can complete ly
mark equ ipment from component parts to the finished control
panel. Dry transfer meter and dial markings, preset words,
component ident ification letters, etc. are printed on a special
transparent carrie r sheet. Rubbing over one of these elements
with a ball-point pen transfers it to your working surface. What
could be easier . .. and you gel professional looking resu lts
every time.

THE DATAK CORPORATION

You get the same ease and speed with INSTANT l ETIERING@
dry transfer draft ing symbols for schemat ics and logic diagrams.
They let you make reproduction quality drawings in just minutes.

TITlES for ElECTRONIC EQUIPMENT
Completely revi sed and expanded t o give over 10%
more words in a more readable type face. Contain s
hundreds Qf preprin ted t itles for marking cont rol
panels, dr<twings, part s, prototypes, etc.
No. 9581.....:complete set in black . . . _•• • . . . $4.95
No. 9591- Complete set in white ....•..... $4.95

TERMINAL & CHASSiS MARKING KIT
Includes all the sta ndard component identification
lette rs used in marking chassis prinltd circuit and
termina l board s, prototypes, etc.
No. 966-Complete set in black _ $4.95
No. 967-Complete set in white $4.95

METER & DIAL MARKING KIT
Mark your own standard or special rotary tap
swi tches, potentiometers, pro totype and specia lly
calibrated meter dial s, etc . with t hese dry trans- "
fer swi tc h patterns, arcs, graduation li nes, letters
and numerals, etc . Sheets are In 3 colors to si m-
plify usage of complex equipment. ,
No. 968-Compete set ... •••.•.. .... • .... $4.95

DATAKDAT PROTECTIVE COATINGS
Designed speci fically for INSTANT lEnER IN G~

prod uct s, Datakoat affords maximum protection by
coveri ng transferred elements with a heavy weath­
erproof acry lic fi lm. Avai lable In a bru sh-on ki t
(for use on small areas) and in spray cans (in
matte or gl ossy).
No. 04176 - Brush-On·Klt ••...•.. .. •. . , .. $1.00
No. 04177 - Spray Can (glossy) . . • . . . . .. _. $2.95
No. 04 178 - Spray Can (matte) ... . . . . • • . •$2.95

. . . when marking your electronic
equipment or making schematics or
logi c diagrams. INSTANT LEITERING®
dry transfers let you achieve the look
of fi ne printing, qu ickly and with a
minimum of effort.

For more information on these and the many other fine INSTANT LETTERING® products, contact your local parts dis­
tributor (see list on opposite page for the one nearest you) or write direct.
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Howa rd Pyle W70E
3434 74th Avenue. S.E.
Merce r Island, Washington

Pioneer DX
Working DX in the 1930's was a little different than it is
now.

Back in the May issue of 73 (OXpedi­
ttcus-cpage Ill ) , our old huddy Wayne
(never say die!) exp ressed a bit of specu­
lation about what DXing was like some 30
or so years ago .. . did i t present the prob­
lems the Dx'ers face today? Somehow that
sta tement electrified the nostalgic nerve in
th is or body; I decided to let him have it.
Maybe some of you other 'young oldsters'
will also find a bit of entertainment in shqr­
ing this little excursion into the 'forgotten'
d ays with \Vayne and me.

Let's see now ... thirty years ago ; that
takes us back to the late thirties. Not so
very ancient as far as the real pioneering•

days of h am radio, but just the same, there's
been a lot of changes in the span of the last
three decades. Maybe DXpeditiom would be
a good place to start; in 19.37-.38 what was
a DXped ition? No one then had the least
idea of equipping a sloop , yacht, sampan
or whut have you to sail the bounding main
in search of way out p laces where hams
were still only something which came with
a hog! Now, th irty years later . . . wow!
A more controversial suhject in the DX

world would he hard to imagine; look at
the battle royal going on in efforts to take
Don Miller through Hell and high water!
Like any other controversy there are the
camps of the 'fers' and those of the 'agl ns'.
No W ayne, those kind of run-arounds were
unheard of in the good 01' d ays.

DX was then something which was a
th rilling huppenstauce in most cases. Or­
ganized, concerted efforts to work the 'most
of the many the farthest away' might have
been a dream in the minds of a few hams
with a crystal ball but such never left the
seance table . . . not right then. You simply
put out a 'CQ' slowly and carefully and
mavbe stretched it out a bit. Then you•
Hipped a switch or two, held your breath
and hoped some guy a few thousands miles
away and preferably with a zaggy prefix,
would take the bait. If you were lucky and
did hook up with such , there was no one
'looking down your neck' on the air, nor
standing a ll each others' shoulders to get a
whack at your prize the minute you finished.
Today? I don 't have to telI you; you hear it
for yourself. Just sign off with a ZL, VK, JA,

This little Reinarh tun.
e r, built by the aut hor
in 1922, served him well
into t he early 1930's.
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and QSL mean, but beyond that yon both
lose interest and hit the 'CQ DX' trail again!
You don't give a t inkers' damn apparently
if only the other guy will keep his p romise
and send you a QSL card!

You present day D'X'ers can't be blamed
too much though . Just try and d o a little
yakking with a rare DX station and you
won't last long enough to get as far as" . .
rig here is home-brew .. ," before the thun­
dering herd is loosed from its corra l in all
its fury; you 'have 110 b usiness holdin g the
guy; we too want a chance to tap him on
the shoulder and then pass q uickly on to
spoil another QSO'!

And the gear you used to make your
contacts in the late 30's? Rece ivers weren't
too often 'store-bought' although a good ly
share of them were pretty much availab le 0 11

the market . Kits were not as yet a factor in
ham construction but a lot of good or home-

Equipment such
popular ve rsio n
ea rly thirties.

This QSL card from Moscow in 1931 still stands as th e a ut ho r's reco rd OX! 40 watts input on
brought it. The prefix for U.S. calls for a short time then was "NU " , hence, the author's ca ll
NU7ASL.

G, DJ . .. any of 'em, and all Hell breaks
loose! T ransistor pip-squeaks through kilo­
watts plus (?) get in there with both feet.
A good simile is the aggregate rolling around
in the drum of one of those mobile ready­
mix concrete trucks! \Vorse yet, a lot of guys
even try to beat the other 'h ighwayman of
the air lanes' hy jumping in to call your
man even before you complete your sign­
off! In 1937-38, when you finished such a
contact, you were more likely to call a pal
or two and tel l them tha t you just finished
working a VK, give him the frequency and
suggest he try for him . . . p robably no one
else there now anyway, and generally there
wasn't , and your huddy raised him fi rst
call! Utopia? \ Vell , maybe not exactly but
it sure was in comparison with what the
DX hounds face today!

And what did you do when you'd hooked
the guy? Use today's modern procedure,
slipping him a q uick RST, p romise a QSL
and beg for his? Maybe a fast 73 and with­
out re leasing the mike b utton or the key
knob, jam out a long 'CQ DX' again? Hang
on and hog the frequency by all means if
you can, seems to be trxlays popular p rac ­
tice!

In the thirties , when we'd hook a way­
off guy like that , we took keen delight in
jawing a h it. Whut did he do for a livin g
in h is country . . was he a youngster . .
student maybe, or perhaps a hard working
cop in Brisbane? You gave him the low­
down on your family status, job , weather
and similar purely rag-chew matt ers. You
found out a lot about life in foreign dimes,
thereby b roadening your own knowledge of
the world and it's peoples. Today you know
that the other guy knows what 73, HST
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Low-power rigs such as this five watter using a UV­
202 tube estab lished some remarkable OX records
and played a large part in d efinitely establishing
th e superiorit y of tube transmission over th at of
spar. eq uipment.

er that would insure his p osition as 'King
of the Air Waves', to the disgust and d e­
triment of thousands of fellow hams. The
modest power boys were every bit as ca­
p able of posting up a OX score as the kW
kings if given an equal chance at 'air rights'!
Skill, not power, then as now, was the secret
of DX contacts that really meant something.

Antennas? Beams were being played with,
it's true , but the more popular concep tions
of an effective antenna system embraced
Zepps, \Vindoms and often a simp le, random
length of wire sometimes sporting a 'coun­
terpoise' ben eath it ; a carry-over from ear­
lier days when an antenna without a counte r­
poise just wasn't mentioned in the exotic
circles of 'upper hamdom'!

Strange as it may seem to you mods, an
awful lot of impressive OX work was uccorn­
plished then. While my best OX (never
exceeded since! ) was a bit earlier than the
period we are discussing, it was represen­
tative. ] made it to Moscow, Russia for a
report of 'QSA .5, R 4, .T near de' wh ich
was how we reported it then . Th is was in
1931 and ] st ill have the card to p rove it!
And . . I was using a home-brew rig, p ar­
allel 210 tubes in a Hartley circuit running:
40 watts input. This was on 40 meters and
the antenna was an eight wire fl at-top 30
feet long against a water pipe ground . I
wasn't alone; a lot of my buddies did as well
with as crude an assor tment of gear. My
receiver was st ill the little Reinartz I had
home-brewed ill 1922. I was afraid to tackle
building one of the relatively new-fan gled
"super-he rs" and a factory built super was
inccmp atible with a thin wallet!

I' ll grant you that in the 30's the QRM
problem was considerably less. 'Ve had, as
I recollect without researching the files, per­
haps half as many hams as we have now.
Remember too, there was no novice license
then which now offers an easy entry into
the ham fraternity. You had to make it for
the equivalent of th e p resent day General
class before you could touch a fin ger to the
key! Consequently, hams entered the fold
more slowly and although the growth was
healthy, it didn 't sky-rocket as it did follow­
ing the radio training acquired by many in
World ' Val" II and later establishment of the
novice class. Hight -now, it seems , entry into
the ham rad io ranks has taken a little dive
and new hams aren't being born quite so
fast. No really plausible reason seems to have

•

--
k,

,
In the 1920's, and even into the early thirties.
vacuum tube transmission was being accepted with
a tongue-in-cheek attitude and many stations were
so mewhat crude ly assembled for "experimental" pur­
poses.

brewing was done. T he 30's weren't 'high
salaried years' b y any means remember;
laying it on the line for factory-made gear
came pre tty tough and it wasn't too popular.
It was a case of build it if you could, buy
it if you had to . . you could get t ime pay­
ment deals even then. Transmitters? Anoth ­
er story; darned few were found with com­
mercial factory labels on them . . home b rew­
was almost invariab ly the rule. Building
your own was relativel y inexpensive then.
The urge for power hadn't raised its sneaky
head with the idea that it took a full k\V . .
even more if you thought you could gct
away with it ... to m ow down the moll
and insure contacts for you . In the 30's, a
guy with 100 watts or even less was in the
top group of DX chasers more often than
not . Two or three hund red watts was found
only among the 'plutocrats' . .. the guys
with wallets fat enough to afford the parts,­
or the really exalted beings who could lay
it on the line for a shiny, factory-made blast-
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The Spreaders with the Ultra-Violet Shield
... greater flexu ral strength ... superior to anything on the
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been put forth, but f'm inclined to go along
with those who feel that very likely the
creation of the Citizens' Band, requiring no
knowled ge of code or theory, no exam of
any kind , has done a lot to d rain p rospec­
tive hams from the list. Maybe that's good
. . maybe not. Fewer hams . . less QRM ,
theoretically. However, from a practical
standpoint , I doubt if i t would be noticeable
on the a ir.

So W ayne, d oes that give you a litt le run­
down on what she was before the great in­
flux into the DXpcdtt lon field? Personally,
I'm content to rest on my meagre p ast 'lau­
rels' in the DX field. lurk in the upper ends
of the 'C\V only' bands and catch the un­
wary now und then for it nice comfortable
QSO without a horde of vicious jabbers lay­
ing for me . . hi! . ..W70E

YLRL 5th International
Convention

T he Colorado YL Club w ill play hostess
to the Sth Internat ional YLHL Convention
in Denver, Colorado, J une 13-161h, 1868.
This promises to be a great convention and
it is not too early to begin p lanning. T his
takes place just a week after the ARRL Na­
tional Convention in Sa il Antonio, Texas, so
perhaps the O~1 cun be talked into the idea
of a combined convention vacation .

Past experience has shown the Colorado
YLs to he a group who have tremendous
sp irit and a cooperation rarely found in any
dub. There are no "tag-alongs" in thi s group.
Everyone works, and hard! The gals promise
a fine affai r with the donation p rize being
a thi ng called !\1&~ f . .. wit h due appologies
to the candy com pany. In th is case, M&~1

stands for "Mustang and Mobile". A 1968
Ford M ustang complete with a moh ile rig
and antennas will be given away. If you
prefer, you can take $200 cash in place of
the mobile rig.

There will be fine accommodations, fine
food , toms, lectures, and special events for
the O~1s (i nd mling a tour of the Coer's
Brewery ) . For further information and!or
reservat ions, contact ~Llrt e ' Vessel K0EPE.
Marte can be found at P.O. Box 756, Lib­
eral , Kan sas . . . or on 14 .265 each Th urs­
d ay at 1800 C~tT on Tangle Net.

I'm going to be there , are you? The gals
have a slogan going . . . "Don't Forget Our
Big Dale, YLRL '68" . . . W0HJL
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Wayne Green W2NSD/1
Peterboroug h, New Hampsh ire

DX'ing

Some more hints on chasing OX and how to get the
most out of your station and your time.

G etting Through the Pileups

Both guile and experience are helpful
when you face the impromptu DX contests
that develop when a rare DX station sud­
denly comes on the air. If you have a suf­
ficiently loud signal and it is bouncing into
the right spot you can use brute force to
get through. If propagation is poor, or your
own station is a little weak, you have to
substitute brains for brawn and clever your
way into the contact.

Those of us afflicted with the need to
work new countries spend a lot of time
tuning the bands just listening. I think most
of us, on twenty meter sideband, use about
the same system. \ Ve start tuning at around
14,1 90 kHz and work our way slowly up the
band, stopping at each station fo r a few
seconds to see who he is or with whom he
is ta lking. This gives us a good idea of just
where the band is open to and from that
we keep in mind what countries we might
be on the special lookout for in that area.

As we tune on up the band we will, now
and then, come to a pileup. \ Ve hear many
stations all on the same frequency calling
someone. Note first what call they are call­
ing, if they happen to he giving the call.
This is your first hint. Now and then they
will be giving their own call and won't
bother to say who is being called. You have
to listen a little more in this case. In ex­
treme cases like this I've been known to
break in on the frequency and ask who
everyone is calling. Someone will usually
oblige.

If you notice that the stations calling are
not ull exactly on one frequency, then you
know that the station they are calling is
off the channel somewhere. Try tuning for
him between 14,190 and 14,200 first. You
have to know his call to know which direc­
tion to point your antenna, don't forget.
If he isn't there then you might try listen-

74

ing down around 14,100 to 14,110. Some
DXped itions operate down at the low end
of the OX phone band. If you still hear
nothing, check again on the ca lling fr e­
quencies and see if you can find a fellow
who has made contact and sec what report
he is giving. T his gives you an idea of
how weak a signal you are listening for.

It is worth while to tune up from 14,100
to 14,200 once again, carefully listening for
the OX sta tion. You might also check about
five or ten kHz below or above the frequency
where most of the stations are caUing him.
If you still haven't discovered him, then
break in on the pileup and ask what fre­
quency the DX is on . After two or three
calls someone will probably break in and
tell you.

Be sure to split your transmitter and re­
ceiver, if you are using a transceiver, when
you call a DX station that is out of the
band. Every now and then you will hear
someone who has forgotten to do this, break
in on top of the OX and call him. Usually
someone else will break in also and tell
him to get back in the U.S. band.

If the OX station is outside the band
and indicating that he is tuning a range
of frequencies for an answer you should
listen carefully for the fellow he is work­
ing and put your transmitter on that fre­
quency and be ready to call when he signs
with the other station. Don't try to break
in while the other chap is still talking un­
less you hear the DX stat ion accept this from
others. This is normally considered impolite.
You can try "tail end ing" and see if that
works. As the other station is turning it
back to the DX station you can break in
quickly and give your call letters. This often
works. The major problem facing the OX
operator is getting call letters through all
the interference. If yours come through
clearly, he is very likely to work you. And
as long as the DX station is not on the same
frequency as you, you won't be interfering
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with him.
Take your cues from the OX operator.

He will soon let it be known if he likes
tail end ing or breaking. These ca n be just
fine if there aren't too many stations try­
ing to get through. What is OK for a dozen
sta tions can be bad for a hundred.

If you try to make it on someone's coa t­
tails and fail time and time again, then
see if you can figure out the pattern of
tuning the DX op is following. He may tune
up the hand and then go hack to the bot­
tom and start over. In any case it behooves
you to try not to be on the same frequency
as anyone else you ca n hear.

One of the worst operating systems is
trying to get in the last call on a frequency.
This happens most often when the OX sta­
tion is transceiving and everyone is right
on his frequency. Then we have the spec­
tacle of fellows calling him one after the
other with no one stopp ing lon g enough to
see if the OX station has answered the calL
I've heard Fellows can a DX station for ten
minutes straight, with two or three stations
alternating the call and not taking a mo­
ment to listen.

Continuous calls can only happen when
the DX operator is inexperienced. If the
DX op knows what he is doing he will
never pennit anything like this to develop.
The whole situa tion is really in his hands.
\Vhat should he do to stop this business
of longer and lon ger cans on his frequency?
Well, this comes when the fellows trying to
get him fi nd out that he is listening on
just that one frequency and that the OX
sta tion is waiting until he hears one ca ll
come through clearly. Once they find this
out they try every way they can to be the
last one to call. And this is bad news for
everyone involved .

One of the experiments I've made in my
travels to many rather remote spots, has
been a trial of every system of working
stations from a DX location. I wanted to
find out which system really worked the
pest. Of course, with E nglish being my
native tongue I have an advantage over
someone with just a recent acquaintance
with the language. I can hear call letters
a lot easier and faster. After t rying every
idea I could find for working stations as
fast as possible, I settled on the one which
seemed to fill my log the fastest.

Perhaps my concept of working OX is a
little different from others. I feel that a
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station in a rare spot has a sort of obliga­
tion to give everyone who wants a con­
tact a chgnce to say a quick hello so that
a QSL card can be exchanged. And when
you are just working stations as fast as you
can, I feel that all of the wasted motion
should be cut to a minimum. \Vhen I fire
up, I exchange signal reports and call let­
ers . . . nothing else. Names are important
only if you are going to be talking with
someone for a while . . . ditto locations.
And why waste time telling me what trans­
mitter or an tenna is being used? By keep­
ing the ext raneous down I find that I can
manage about four to five contacts per
minute. This is about 250 per hour. Actual­
ly I usu ally only contact about 200 an
hour because I take time out now and then
to give my QSL add ress and to explain
my method of operation. These general an­
nouncements every few minutes keep the
questions to a minimum.

The system whereby the DX station is
on one frequency, usually just out of the
U.S. band , listening for calls either on one
frequency or over a band of frequencies,
usually results in about two contacts per
minute average. It has the disadvantage of
sp read ing the interference over a wide
band of frequencies and thus raising hob
with quite a number of other contacts on
the band. And you get a lot more inter­
ference because so many fellows are not
sttre when to transmit and when to listen.
This is, to my mind, an inefficient and messy
way to work DX. Also, this svstcm favors
the louder stations and acts to frustrate the
weaker ones who are forever gett ing clob­
bered by the big signals.

Another system, which works a little bet­
ter than the above, but still leaves a lot
to be desired, is to ask the calling stations
to spread out over a band of frequencies
and call for a fixed period of time, say
two minutes. The OX op then writes down
all of the calls he has heard and proceeds
to work them on his own frequency as fast
as he can. This causes massive interference
to the band for a two minute period every
few minutes. It isn't a very good system,
either.

The method which proved the best to me
was one that few others have had success
with and thus have been afraid to really
try. This is working transceive right on your
own frequency. Let me explain the advan­
tuges of this type of operat ion before I
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Herb Schoenbohm Wt;JVXO standing on the imag­
inary line between PJ5 (rare) and FS7 (rarest).
His operation from Saint Martin on 160 meters
ga ve WI BB country number 97 on 160 only! This
DXpedition ea rl ier this year made stops at PYJ NFC,
OA40, FG7XL, VP2AZ, VP2MK, VP2KY, FG7XL/FS7
,"d W0VXO/KV4,

go into the details . . . and it is the de­
tails that make it work where most others
have failed with it. \ Vhen you are making
all contacts right on your own frequency
you cause the least amount of QRM to the
rest of the band. All of the fuss is on one
single channel. It is up to you, the OX
station, to keep the fuss to a minimum.
If you sort out the calling stations properly
you will find that you are able to contact
even the weakest signals. ] often contact
mobile sta tions from just about anywhere
in the world .. . fe llows who have seldom
before been able to work any rare DX
because they are not able to brute force
their way through the kilowatts. And, since
I am able to work stations so fast, no one
has to wait any great length of time to get
through to me. There is none of this four
or five hou r ca lling that some DXpeditions
have inflicted on the never-say-diers. I find
that it is rare indeed when anyone has to
wait more than 20 minutes for a contact
. . . and he just has to sit and wait, not
call frantically during the 20 minutes.

The whole basic secret is to, first of an,
make sure that everyone trying to get you
knows that you are listening for one call
and one ca ll only. If you don't get the call
letters on the one call they are to wait
for you to give further instructions. If you
get this idea across you wiII be able to
handle the pileup even when your own signal
is fairly weak. If anyone starts taking too
long to call, just break in on top of him
and the others wiII stra ighten him out
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quickly for he will be interfering with you,
And don't ever take anyone out of turn.
Do not accept a call from a breaker or a
tail-ender. Explain that disorderliness will
result in a mark in the log that no QSL
is to be sent for the contact. Perhaps that
is too drastic? Then threaten them with a
one year hold up on the QSL for offenders.
This is your strong weapon. Try not to get
mad when someone is nasty or inconsiderate.
Frankly I was astounded at what little prob­
lem I had with fellows not following my
instructions. The DX'ers wil l coopera te
beautifully when they understand what you
want and see that it is to their benefit to
coopera te. The DX station who wants to
make long winded contacts and just two
or three stations a day is going to have
a miserable time of it.

Now, to the heart of my "system." I try
to find out what areas are coming in strong
and which are weak. Those which are fad­
ing out, I usually try to work first. It is
very frustrating to hear a DX station that
you want to work gradually fading out and
have no chance to get through to him. The
loud stations wiII be around for a while
and you can get them easily. The weaker
ones may be gone in 15 minutes. ] always
explain this in order to let the loud sta­
tion s know why they have been put aside
temporarily. Now, when ' asking for stations
10 call, I tell them about the one call rule
and then stand by for a call area . . . say
the first area. If there are too many sta­
tions calling to sort out any call letters I
divide the pile up by asking for separate
prefixes. I sta rt with the newest prefix first.
I've found that if I stand by for WI 's that
I will get called by WI's, KI's, and WAI 's.
If I stand by for WAI 's, the WI's would
rather d ie than call. Normally there are
not enough calling so I can't pick out one
call . . . or at least part of the call . . .
and then I ask for more WAI's until
I have them all contacted and there is no
sound when I stand by for more \VArs.
Each station gets a signal report from me
and nothing else.

When the KI's and WI's have all been
worked I usually stand ' by for any late
arriving first call area stations just to clean
it up. One or two show up. When they
have been contacted I explain again about
one call, my area by area system of con­
tacting, where to QSL, and then ask for
second call area calls. If there are more
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than a couple I split them up by prefix
again, starling with WD2. Particularly weak
stations are helped by others who want to
speed things up for you.

Every now and then another DX station
wiII break in while you are working. They
usually wait their turn patiently too. Many
times I've had an HK4 come in when I
asked for fours to call . . . or an HB9
when I asked for nines. But generally I
try to make the foreign sta tions fee l wanted
by standing by for calls from outside the
U.S. every now and then between ca ll
areas. \ Vhen there were heavy concentra­
tions of OX stations calling I found that
my system of dividing them up by prefix
worked almost as well as it did on state­
side contacts. You may run into a little
trouble now and then, as I have, with sta­
tions who are not fluent in English and
who do not understand what you are ask­
ing them to do. It is easier to work these
as they come ra ther than argue with them.
These are usually in Italy and Russia, for
the most part.

Well, there is the whole system. If you
get to a DX spot I hope you'll remember
it. And if you run into a DX operator,
hopelessly floundering under the QRM, you
might try to get the idea across to him
of getting calling stations to ca ll just once
and in call area rotation . .. with absolute-
ly no exceptions. There is a great ternpta­
tion to come back to a breaker who comes
through very clearly. You ask if there are
any eights that you have missed and a \V4
comes through beautifully, giving his ca ll.
I write it down and ask him to wait his
turn . Then, when I am back to the fours,
I give him his report firs t , rather than mak­
ing him ca ll again. T his speeds things lip
and few listeners realize what has happened, .
so I don't run into much breaking like that.

o Using this method of operating on side­
band, you should be able to get some 2000
stations in your log in an average day of
about ten hours. By the time you have
5000 contacted you will find the stations
thinning out and you will be reduced to
calling CQ, sometimes without any answers.
It is a shame that so many fellows in rare
spots are wary about getting on the air
because they get jammed up with so many
calling them. Just a few days of hard work
would get everyone off their back. From
theo on they would be able to talk as long
as they like without being bedeviled by
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"Second Annual 160 Meter Internltional DXped.ition"

FG7X L
Guadeloupe

Herb Scboenbohin . WpVXO ope

"Second Annual 160 Meier International DXpediUon"

VP2AZ
Antigua

Herb Scboenbohm • W0VXQ ep,

"'Second Annual 160 Meier International DXpedition"

VP2KY
Anquilla

Herb Schoenbohm • WPVXO op,

"Second Annual 160 Meter International DXpedition"

VP2MK
Montserrat

Herb Schoenbohm - Wt;JVXO op.

More evidence of W0VXQ's recent eXpedition into
some of the rarer areas in the C aribbean.

breakers for a QSL card. We'll go into
the QSL card situation later on. Let me
just say that no DX station should ever limit
his contacts because of the work involved
in making out QSL cards or the expense
of the cards or the postage involved. All
of this will happily be taken over by a
volunteer for you who will act as your QSL
manager. The only responsibility of the DX
station is to make contacts and send a copy
of his log to the manager.
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Getting The Time Right
One of the big miseries for DX opera­

tors is trying to verify a contact in their
logs. About one th ird of the fellows who
send them a card get either the date or the
time of the contact wrong . . . or even
both. This means troubles. The DX op then
has to take his choice . . . try to find the
contact in the log, a process that can be
very time consuming if he has worked a
large number of stations . . . or he can
return the card for a better time or date
. . . or he can just throw it out. The latter
procedure is popular, unfortunate ly. The next
time you don't get an answering QSL you
might just take a critical look at your time
and date keeping an fl see if that is the
problem rather than the other fellow.

Probably the best thing you can have in
your shack is a clock that indicates the
time and date in GMT. These are a bit
expensive . . . perhaps you can get by with
just a GMT clock. I highly recommend the
kind with numbers that come up rather than
the usual hand type. You can read it a lot
faster and there is less likelihood of read­
ing it an hour or five minutes wrong. I
part icularly like one of the matching con­
soles, that goes with my transceiver, which
has a clock, loudspeaker and phone patch
built in.

It doesn't do a lot of good to have the
time right when the date is wrong. I don 't
know why so many fellows have trouble
with this, but they sure do. Keep a calendar
by the operating desk and try to remem­
her to write in your log the date when
yon start operating and to note the change
of date as 2400 slips into 0000 hours.

~'our power company may be completely
rehab.le. and once you set your clock it may
be givmg the correct time from then on .
But, unless you are positive that there
couldn't have been a short power failure
it won't hurt to tune in now and then to
one of the tim e standard stations. This
means \V\VV or CHU for us here in the
u.s. WWV transmits, along with WWVH
ill Hawaii , on 2.5, 5, 10, 15, 20 and 25
Ml lz. You can get a time check from them
every five minutes. And you should be able
t ~l receive at least one of these stations any
time of the day or night from anywhere in
the country.

\Vhile I don't want to appear dissatisfied
with the American product, I will admit
a partiality to the time signals from the

78

Canadian Observatory via CHU. These come
to liS on 333 kHz, 7333 kHz and 14 460,
kHz. CHU gives you the correct Eastern
Standard Time every minute. complete with
both voice ami C\ V announcement. Their
7333 channel is usable in most of the U.S.
during the day and can normally be copied
on h~m transceivers. \V\VV channels usually
requ,ue an all band receiver since they
aren t near any ham bands. Of course, in
this day of transistor portables I guess that
most of us have a little short wave receiver
lying around which can copy at least lip to
12 MHz.

Some operators are still using their local
time for keeping their logs and this then
gets on the QSL cards. Picture yourself in
Singapore trying to equate Mountain Day­
light Time with GMT so you can locate the
con~act in your log. If the chap has the
patience, he will be on his way to losing
It .along about the tenth card he gets like
this. Moral : keep your log in GMT. This is
the world standard, so why try to pick a
fight with it at this late date?

It will be hdndy for you to keep some
sort of time chart around the operating
desk. The great bulk of the stations all
over the world are active on about the
same pattern . They often try for a few
minutes when they get up in the morning
then you'll find them on the bands afte;
they ge~ home from work in the evening.
After dlI~ner, many of them will show up
fo~ a while, If you are looking for contacts
~vlth th.e Pacific Islands there is little point
m making much of a fuss about it during
the middle of their afternoon . . . they
are all at work then. Rut if you check to
~ee. what time six in the evening for them
IS m your time zone, you will stand a lot
better chance of getting a contact. Give a
check around 8 am their time too. The
~rime time is from 8-11 pm, providing you
fmd t?C band is open to that area during
tha t time. You might consider buying one
of those world maps which indicates the
times in most places of interest. They have
a tape which runs past the windows to
show the local times.
. On weeke~ds you are l!kely to find sta­

t tons operating at any time. This is the
best time for the late night openings 011 the
lower bands in particular. And when the sun
spots are perking: well , you will find twenty
meters open all night much of the tim e. .

.. . W2NSD
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WTW Report
Things are coming along very fine with

many fellows interested in the \VT\V. More
are qualifying all the time, getting low
serial numbers on their certificates. QSL
cards from the DX stations are coming in
pretty well now, and it's certainly possible
for almost anyone who halfway tries, to
get 100 confinned countries. The WTW
country list is reasonably generous since OUf

interpretation of what is and what is not
a country depends completely upon the
n ational amateur radio societies of the
world . I suggest that those who are in­
terested drop me a line, enclosing 25c in
stamps, and I will send along a few sets
of our country list. E ach list consists of
four pages, printed on both sides, with space
for you to use them as a tally sheet for
ten years. You will need two sets for every
mode you are interested in trying for since
we want one list sent to us and you retain
your copy of what you sent in. This will
make our records the same as yours and
simplify our joint tasks later on. Jlist send
me 2.5c in stamps to cover postage and
handling.

As you might expect, there are some
mistakes in the country / tally sheets with
a few countries overlooked in making it
up. Please make the following corrections
to the WTW country lists that you have:
JW prefix for Bear Island, JX for Jan

"Hop" Hopple, W3DJZ, winner of WTW-200 Single
Sideband cert ifi cate numb er 2.
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Mayen, The first KG6 should be Marcus
Island. On page 2, the second country listed
should have the prefix of F08M for Maria
Teresa. Last one listed on page 2 should
be JW for Svalbard.

On page 5, after VP2!\1 , enter the letter
"K" in front of St. Kitts and Nevis; in
front of St. Lucia enter the letter "L" mak­
ing the prefix VP2L. In the hlank spat'e
hefore VQ7, 9, enter VQ9 as Seychelles
Islands. In the last blank space right after
VS9A, enter VS6 for Hong Kong. On page
6, please note that ZS2~1 is both Marion
and Prince Edward Island and is only one
country. This seems to he all the changes
necessary to the list. Of course, the exact
way to spell some of the countries may he
wrong, but it depends upon who is doing
the spelling. Hi. I have seen so many dif­
ferent ways that they themselves spell the
name of their country, that I am sure the
way I have spelled them you know what
place I am writing about.

To save me lots of work, please send to
the following fellows/ associations if you
want a few sets of the \VT\V country/ tally
sheets, and, when you have qualified, send
your QSL's to them to be checked:
W / K I: We are still looking for a good

club to handle this district. Until one is
found deal d irectly with me-W4BPD.

\V/ K 2: Same as above.
\V / K 3 : \Vestern Pennsylvania DX Society,

John F. Wojtkiewicz/W3GJY, 1400 Chap­
lin St. , Conway. Penna. 15027.

W / K 4: The Virginia Century Club, P.O.
Box 5565, Virginia Beach, Va. 23455.

W /K 5: Same as W /K 1 and W /K 2.
W /K 6: Oran ge County DX Club, James N.

Chavarria, 3311 Sterns Dr., Orange, Cali f.
92666.

W /K 7 : Western Washington DX Club, Inc. ,
Wm. H. Bennitt (W7PHO), 18549 Nor­
mandy. Seattle 66. WasIl. 98100.

\V /K 8 : Straits Area Amateur Badin Club.
\Villiarn ~iloss /\VA8AXF, Petoskey, Mich.
49770.

\V IK 9 : The Montgomery County Amateur
Radio Club, Scott ~lilIick/K9PPX, Box
250, Litchfield, Ill. 62056.

W /K0: Same as W /K1
All of Canada: The Edmonton DX Club,

(VE6GX) , 12907 136 Ave., Edmonton,
Alberta.
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have had some complaints about the QSL
problems some of you are having. About
the only comment I have about this is-you
have not worked the right stations or your
approach to the QSL card problem has been
wrong. This is borne out by the fact that
too many other fellows have received QSL's
for their contacts; look at all the fellows
who have the QSL's and have qualified.
There are quite a few over 200 already
confinned and working towards WTW-300.
Mind you, this in only the first year. It
can be done!

I can use a few good black and white
photos with a little background from some
of you who have q ualified . I would like to
have a story about you and your station
to run in a future issue of 73. That's it
for this time fellows . . .

Oceania: The New Zealand Association of
Radio Transmitters, Jock White /ZL2GX,
Contes t & Awards Manager, 152 Lytton
Rd., Clsborne, New Zealand.

Hawaii: Use the K/\V 6 verification club
(Orange County OX Club) .

South America: Venezuela Amateur Radio
Club, Attention of YV5CHO OX Commit­
tee, P.O. Box 2285, Cnracus, Venezuela,
South America.

Europe : R.S.G. B. (Radio Society of Great
Britain ) .

Africa : Same as W I K1
Asia: Presently same as \ VKl. We are work­

ing on one of the large Asian DX associa­
tions now, and will let you know if we
can get togeth er.
\Vhat with the wonderful conditions these

days, I am sure that there's a lot of fun
to be had if you enter \VT\V seriously. I • • • W4BPD

Worked the World

,

14 MHz SSB WTW-200

I. Gav Milius \\'4:"JF
2. "Hop" Hopple \\'30 JZ
3. Dick Leavitt K3YGJ
4. Joe Butler K6CAZ

14 MHz SSB WTW-IOO

I. Gay Millus W4NJF
2. Bob Wagner W5KUC
3. "Hop" Hopple W 3DJZ
4. Bob Gilson W4CCB
5. Jim Lawson wA2SFP
6. Joe Butler K6CAZ
7. Warren Johnson W0NGF
8. Lew Papp W3MAC
9. George Banta K1SHN

10. Dan Redman K8lKB
11. Paul Friebertshauser W6YMV
12. Jay Chesler WISEB
13. James Edwards W5LOB
14. Bill Galloway W4TRG
15. Olgierd Weiss WB2NYM
16. Jose Toro KP4RK
17. Gerald Cunningham ~I U.L\IV

18. Edward Bauer W A9KQS
J9. Dick Tesar WA4WlP
20. G. "Gus" Brewer W 4FPW
21. Jack ~IcNutt K90TB
22. Charies H. Sledge W41VU
23. Ira C. Crowder DL5HH
24. James Leonard W4FPS
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25. Rich ard Leavitt K3YGJ
26. Gordon Read VE6AKP
27. Paul Haczela K2BQO
28. Don B. Search W 3AZD
29. Len Malone WA5DAJ

14 MHz CW WTW-IOO

I. Vic Ulrich WA2DlG
2. Jam es Resler W8EVZ
3. Dan Redman K8lKB
4. Robert C. Sommer W 4CRW
5. John Scanlon WB6SHL
6. Newton W. Gephart W 9HFB

21 MHz SSB WTW-IOO

I. Ted Marks WA2FQC
2. James Lawson \ VA2SFP
3. Joe Hiller W40PM
4. Scott C. Millick K9PPX
,5 . Paul Friebertshuuser \V6YMV

21 MHz CW WTW-IOO

I. Joe IIillcr W40P~1

28 MHz SSB WTW-IOO

I. Jam es L. Lawson WA2SFP

7 MHz CW WTW-IOO

I. Rex G. T robridge W4BYB
2. R. Sigismonti W3WJD
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See it, hear it, operate it at Uncle George's! This high performance
Hallicrafters Hurricane transceiver gives you the big signal and more. Receiver Offset Control

(R ill permits -+- 2 Kc adjustment of receiver frequency, independent of transmitter,
for round table, net or CW operation. Full coverage of 80, 40, 20, 15 and 10 meters.

ANOmaximum legal power in a minimum of space-nearly 5 watts of power per square inch!
SR·2000--$995.00 P-2000 AC power supply/speaker with 115/230V ACinputs-$395.00

a division of ELECTRONIC

(30 1) 949·2262 • 11324 FERN STREET.

Our 12th year of service as Ham Headquarters for the Nation 's Capita l.

Uncle George's has the all new HT·46 transmitter and match ing SX-146 amateur
band receiver. These operate as separate units or function as a highly stable 5-band transce iver featuring

180 watts PEP on SSB; 150 watts on CWo The advanced design SX-146 receiver assures
high order frequency stability and freedom from adjacent channel cross-modulat ion products. Come in and

Sm ice on All Types of try it out! SX·146 Receiver, $269.95, HT·46 Transmitter- $369.95.

Amaleur Radio Equipmenl

~ptl[c
Is) )~

I lt~ ~I~' "c. '"'-,.lo'l""

UNCU G[ ORGE 'S
RADIO I-lAM SI--lACK
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TH6DX/

/,
/

THUNDERBIRD
BEAM

•aln

/

Hitch you r Hurricane to a Hygain Thunderbird Tribander Beam . .. specifically, the
ALL-NEW6-element TH6DX for the ultimate in tribander performance and mechan ical
reliabil ity on 10, 15 and 20 meters. Superb on DXand other long haul contacts. Separate Hy-Q
traps, featuring large diam eter coils developing exceptionally favorable LIC ratio and
very high Q. Peak performance on each band-phone or CWo Takes maximum
legal power. Model TH6DX, $149.50

-

_----- : TH2MK2

.-."

TH3.JR

TH3MK2

- -

,

-1
,------

The rugged ly constructed 2-element Thunderbird
Model TH2Mk2 insta lls almost anywhere . . .
delivers excellent performance. Features
the new "Hy-Q" traps. Takes maximum legal
power. $74.50

WE STOCK ALMOST EVERY ITEM IN THE HY-GAIN
LINE - AVAILABLE FOR IMMEDIATE SHIPMENT

The fabulous Thunderbird Jr. Model TH3Mk2
3-eiement beam takes up to 300 walts AM; 600
watts PEP. For root-top or light weight tower.
Rotates with heavy duty TV rotator. Turning
radius 14.3 ft. $74_50

I~:A,M, S)~:ACI(
DISTRIBUTORS, INC.
WHEATON, MD. 20902, U.S.A.
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Model 14AVQ for 40 th~t: 10 meters
Ask any Ham who owns one ... his log will verify that for

. 40 thru 10 meter operation, you can't find a nother trap
vertical that can match the performance of the Hy-Gain
Model 14AVQ. It takes maximum legal power... high level
AM, SSB, RTIY or any other mode desired. It develops an
extremely low angle radiation pattern that insures un­
compromised performance for short haul, long haul or DX
communications ... on Phone or CWo Its three large dia­
meter "Hy-Q" traps are individually precision tuned to
frequency to provide true 1/4 wave resonance on each
band. And, the entire antenna is at DC ground thus reduc­
ing atmospheric noise to an absolute minimum while
providing positive lightning protection, Rugged heavy
gauge aluminum construction . .. easy to install on ground
or rooftop.

For 40 thru 10 meter operation, don't settle for less than
the best. Get the vertical that's known for the contacts
it makes - Hy-Gain Model 14AVQ ... $32.50 Net

Roof Mounting Kit for Model 14AVQ -lncludes adjust­
able roof saddle, guy wires , hardware and complete in­
structions for installing. Model 14RMQ .. .. $14.95 Net /'

Available now from your
Hy-Gain distributor or write.. .

HY·GAIN ELECTRONICS CORPORATION
8403 N.E. H ighway 6-Lincoln. Nebraska 68501
Dept . AB·lO

OTHER HY·GAIN
VERTICALS . . .

_ ;,f

INCOMPARABLE HY.TOWER • r
for 80 t hru 10 meters. Rugged
self -support ing all -band trap-
less vertical bui lt to deliver a
life time of optimum perfo rm. ..: .::-~'

ance. Model 18 HT. . .$149.50 ;; ~;'~Y.~
Net :.;;

FABULOUS MODEL 1BAVll
for 80 thru 10 meters. The
wor ld's f irst low-cost all- band
trap vertica l. Four ind ivid ually
tuned Hy.Q t raps. Enti re an-
tenna at DC ground. Model
IBAVQ... $49.95 Net

FAMOUS MODEL 12 AVll
fo r 10, 15 & 20 Meters. Com.
pan ion to Model 14AVQ. Same
~uts ta nd i ng performance char­
acteristics for 10, 15 and 20
meters. McdeI 12AVa ... $24.50
Net

VERSATILE MODEL IBV
for 80 thru 10 meters. Highly
efficient, budget priced verti­
ca l with simple feed point ad-
justment to any band. Mo
I BV...$16.95 Net



Gus: Part 28
Bouvet Island

,

About the 2nd or 3rd day out from Gough
Island, the first iceberg was spotted. Just a
cold, wbite hunk of ice floating in the sea.
The first one looked to be about the size of
an automobile, and they tell me that only
about one fifth of it is above water. The
further South we went , the more icebergs
were seen. You can be sure that they had
their special iceberg spotter sitting on the
radar all night long.

That night, I went out on deck as usual
and the old Southern Cross was nearly over­
head. \ Ve were getting there, and the winds
had that icy feel when they struck me in
the face. The next morning when I went
out on deck for my usual look around, the
sky was completely overcast and it was d own­
right cold , with a capital "C". That was
when I went back to my little cabin and
hauled out a pair of those "long handles'
that K8TRW had sent me, and when I went
back out on deck, I felt a lot more com­
fortable.

All during this part of the trip, I spent
as much time on the bands as possible to
give the fellows a running account of O Uf

progress to the island. I think it would make
DXpeditions a lot more interesting if every
DXpeditioner would do the same thing. This
gives the fellows a chance to follow your
progress as you get near that rare spot. I
suppose this is what you might call part of
the "chase:' As you g -et nearer and nearer
to the spot, the fellows will know approxi­
mately when they can look for you from
the island, This gives them a chance to phone
the boss to pull the, "I am sick", deal. I think
this is much better than just popping up
from some spot without warning and making
many of the gan g miss you, unless they
take off three or four days.

\Vhen we were about 100 miles from Bou­
vet, the sea was completely covered with ice
floes. The little ice breaker just plowed
iritc the floes and broke them up into smal­
ler pieces as we went through. They told
me about getting caught in the ice once in
March, and had to have an American ice
breaker come to their aid and break a path
for them to get out.

I think it was the 4th day out that we
at last saw Bouvet Island in the distance.
I got on the air that night and told the boys
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that I had at last arrived and hoped to land
the next morning, I had found that it was
sun-up at about 2 :15 AM (local time, that
is) down there. I got into the sack for a
short night's rest at about 11 PM, I was too
excited to do more than get an hour or so
of sleep before they woke me up to say,
"This is it , .. let's go".

Everything was loaded into the big life­
boat, very carefully wrapped in canvas and
oil cloths and secured with rope to keep it
from sliding all over the boat.

We had found a spot on the map which
was on the northwest corner of the island,
ca lled "Circumcision Point", Just the right
spot for propagation to the USA, Europe,
Africa. South America, and even some of
Asia. But, the VKs and ZLs were very well
shielded by sheer cliffs, both to the south
and southeast. This spot was about the size
of two city blocks and was well above high
tide.

It took about two hours of hard work for
us to go the 1000 feet or so from where the
ship was anchored to where we wanted to
land. The temperature, I estimate, was about
20 degrees and the wind was absolutely mur­
der when it struck me in the face. I had
on the following clothing : regul ar under­
shorts and shirt, then two pair of those red
long insulated underwear. a flannel shirt
with long tails , two pair of woolen pants. one
pair of regular socks, and then a pair of
woolen socks coming about 6 inches above
my knees , . , then a very heavy turtle neck
sweater. I also had a wool headpiece cover­
ing all but my eyes. and a big heavy over­
coat and last but not least, a pair of fur
lined gloves coming almost to my elbows.
And I was still cold!

Getting all my stuff ashore was no easy
task and to this day I'm surprised we didn't
Jose some of it in the rough swells which
kept hitting us, But we made it , , , I was
at last on Bouvet!! !

I had an African chap, and lots of pen ­
guins to keep me company, W e" had lots to
do after the lifeboat departed. A tent to put
up. an antenna to install in fro zen ground,
the putt-putt to get cranked, a fifty gallon
drum of petrol to roll up to the point I had
selected for it, a tank of compressed gas,
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and even a small gas heater had to be
moved to the camp site.

At last I had arrived at this bleak, frozen,
icc and snow covered island some 1,500 miles
southeast of Capetown, South Africa. \ Ve
were there in what they call mid-summer­
around the fifth of December. The ice pack
was some 150 miles or so north of the island,
and it took a South African ice breaker to
get through all that frozen ocean. I sure
would hate to try going there in a smaller
boat even in their "warm season",

The island from a distance looked like a
very large chocolate cake with white frost­
ing on its top side. The top of the island
(at least about 9 / 10ths of it) is a high pla­
teau, and this portion was covered with a
glacier some 200 to 300 feet thick. This
glacier was making all kinds of noise all
day long and all night long; cracking, pop­
p ing and snapping. Then there was a tre­
mendous splash when a big chunk of this
frozen snow dropped off to the ocean below.
These chunks at times were as large as two
or three moving vans.

When the bands quieted down, it was
interesting to watch and listen to things
happening to that ice. But to me the pen­
guins and other bird life were even more
interesting, as well as a number of seals
and sea lions which hung around all the
time. At times these sea lions would have a
fight and what a lot of roaring and grunting
took place! Trying to count the penguins
was an impossible task since they were al­
ways on the move. At first they were very
friendly, In fact this business of being
friendly was the biggest trouble with them.
It got to the point where we became the
center of attraction to them. They were not
afraid of us at all. even when we had to use
a small piece of aluminum pipe to keep
them a d istance away from us. Everything
we did there was difficult-did you ever
try driving a piece of aluminum pipe into
frozen ground? WeU we Finally got it down,
not too deep of course, but when we got
ready to depart it was frozen solid and we
could not get it out of the ground. It's prob­
ably still right there where we drove it in!
Getting the tent anchors III that frozen
ground was a little difficult too, even though
they were made .out of sharpened pieces of
steel. We put up our little "pup tent", size
about 4 by 6 feet. Not enough room for our
two folding cots and the card table for the
rig. This card tab le ended up being placed
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• Radio Amateurs' Prefixl!Sb, Countries !
• A.R.R.t. Phonetic Alphabet!
• Where To Buy!
• Great Circle Bearings!
• International Postal

Information!
• Plus much mare!

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition

$6.95
Over 135,000 QTHs

in the DX edition
$4.95

-
,

• aSL Managers Around the
World !

• Census of Rad io Amateurs
thraughout the world!

• Radio Amateurs' license
Class!

• World Prefix Map!
• Internat ional Radio

Amateur Prefixes

,..­
See your favorite dealer or
orde r direct (add 2S¢ fo r
mailing in U.S., Possessions

Th ese valuable EXTRA features & Canada. Elsewhere add
included in bot h editio ns ! SO¢ ).
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Great ad v a nces " ave b een made oyer the
past 25 y e a rs in t h e r epa ir of d amaged r-o t-;
n eas , th e clear s ubsta nce that c o ve r s the
J) U Il Il ~ of y our eyes. The only materia l that
can he us e d to make t h e s e repai rs co m es fro m
other eye s-th o f'e \\· ILLED by their owners
fo r r emoval w ithin 4 hours a ft e r death, and
th e d e-g- r-e e o f s uccess In the se operations is
a s to nishi rrg Iy high .

Hund r-e d s of neonte e ver-y year are ab le to
set" a g a in neca use of th e s e do n a tio n s, b ut even
f'l 0 t he a vn jla b ilit y of eye mate ri al is s o li m it ed
that t h e m ajo r ity of the over 7 5.000 who s hou l d
h ave th lH s u r jre r y will n ot nve la n K e noug h.

The n e ed n ow is for hundreds of thousands
of additional p l edg-es to produce an ever t n.,
er-e n s i n sr a vallab lllt y. A tho u s an d p l e d g e s t o­
d a y m a y produ c e no mate rial fo r m an y years,
~o the srr eat e r th e Jll('d~e g r'ou p . e s pecially
a mo n e th e u p p e r a g e revers. the ereater the
c hn n c e t hat ma n y of those who need this
t t-a ns p la n t a t Io n wil l In dee d live t o s e e ag-atn,

Obtain ing th e se pledges h a s been a p r o j e c t
of Ll o n s C t ubs in many c it ie s , an d t heir m em ­
b e r «, or Doct nr-s and H o a p ft a l A dministra t o rs,
can dire c t you to a s o u rce o f pledge cards
which you and y ou r famil y mu st c o m p l e t e t o
m ake a n e ye d onation valtd. Here is a project
for e ntire families . 'what greater gi ft could
yrm g -i ve to a f e ll o w man!

A m a t e u r Radf o'.s n art tc tn a tton i n t ht s wo r k
c an be heard e ver-y day of the year on 39 70
k Hz. c u r r entl y at 7 A .:\r. a n d 8 P . ).r. E S T , as
th e E veba n k x et wor k loca t es the availability
of and/ or the need tor c o r n ea l transplant rna­
t e r- ia l a m o n g the natton'« 57 Eye- Banks.
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ca DD INC
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at the entrance, when the flaps were ex­
tended , the operating position was about
50% shielded and about 50% out in the
open. I operated with my folding chair right
up against the end of the cots facing out, I
was in the shelter, but the rig and most of
the operating table was outside the tent.
The antenna (a vertical H y-Gain) was 33
feet from the rig and the "putt-putt" (pow­
er plant) was 250 feet away. After battling
those doggoned penguins every step of the
way we finally got everything put together
and connected up. My hands were nearly
frozen, even though I had on a pair of fur
lined and covered gloves. You can be sure
it crossed my mind that no one hack in the
sta tes, in their well heated houses or apart­
ments had any idea of all this happening
to me. Even to th is day, it's amazing to me
that I stuck to the task, freezing, with teeth
chattering, doin g all th is to give the boys
another new country. The DXing bug must
have given me encouragement to overcome
all this and to put up with all this "ungodly"
hard and miserab le work to give the boys
all over the world a litt le more excitement
and someth ing to chase aga in. I don't think
there is a thrill in the world that's more
exciting than to be the center of attraction
to thousands of DXers with all of them in
there madly calling you for that "new one".
I sure wish I had a better command of the
English language so I could describe this
feeling to you. If you are a true DXer and
have snagged some new ones, you have just
a small idea of how I felt at Bouvet as well
as at the other Brand new countries I put
on the ai r for the first time. Even right
now, sitting here in Cordova, South Caro­
lina, writing this article gives me another
th rill , thinking about it again. Even with
all the things that happen each day to make
these events slide to the back of your mind ,
you sti ll have time to lie in bed at night
just before you go to sleep and think hack
on all these wonderfu l experiences. Up to
this time I am quite sure that Bouvet island
is the high spot on my list of experiences I
have gone through , at least np to this time
-of course later on putting Tibet, Bhutan,
Sikkim, and even Red China on the air,
almost exceeds the exci tement of the Bouvet
Island operation. Just like the Gough Island
operation ; right after the tuning up, there
was ZSI R~I (Marge-In Capetown again) in
there, she just said (on C\V ) , "Gus?" Back I
came and said "yep, it's me Marge." Then



Sold Only Through Authorized Distributor.

You can operate your amateur radio equip­
ment right in your living room with this
inexpensive, •'wi te-app roved" co mmunications
desk from Design Industries.

You'll like its custom features ... func­
tionally tilted top surface holds your equip­
ment at just the right operating angle .•.
deep cable trough keeps desk top neat, yet
leaves connections accessible . . . three
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the world fe ll in a ll. me. More doggoned
stations calling than I have ever heard, even
up to this day of DXing. I had kept everyone
well informed as to my progress on the way
to the island by operating ~[M all the way
from Gough Island until Bouvet was sighted.
Since my "ETA" had been given out to the
boys, they all were 01 1 hand , standing by for
me when I fired up. Marry of them I found
out later had stayed at home, playing sick,
or taking their vacations so they would not
miss this one. I know, with all those thous­
a nus calling me every minute of every d ay
I operated , that some of them never did
make the grade-to these I say I am sorry
-I sure wish I could have stayed longer. I
did stay 4 and lh days and operated practi­
cally around the clock while down there­
total number of QSO's at the end of that
time was almost 5,000 and still the pile-up
sounded larger than the first day there. It
was great fellows! The thrill is still with me
when I sit or lie back and think of it all.

The first night there was "something",
yes sir. \Vhen the sun went down (about
10:30 at night), those darned penguins
crowded around the tent when I turned on
the light over the operating table , and it

was a continuous battle, with both me and
the South African chap beating them off
trying to keep them from coming into the
tent. Those pretty little fe llows, that look
so tame and helpless, are real rough ones
when they struck us on our legs with their
little stublikc wings and it was not beyond
them to, at times, take a nip at you with
their beaks e ither. We soon got to the point
where it was no fun batt ling these creatures
all night. I kept the South African chap
rather busy must of the time pouring
"petrol" in the "putt-p utt", and trying to
control the penguins. In betw een times he
would crawl into the sack to keep warm.

The little gas heater sure did come in
handy. \Vhcn I was operating, I usually
had an army blanket over both me and
the who le rig; with a kerosene lantern
burn ing between my legs to attemp t to keep
warm. The second night there we had a
snow storm. It must have been a five or
six foot snowfall. When it started falling
and started to get real cold, the wind felt
like it was directly from the South pole
and the temperature fell down to about
15 degrees (F). To me, it felt like minus
15, and snow came down it seemed in
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Knight-Kit T-175 6/10-Meter

Linear Amplifier

_.,"

,
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\ Vith the tremendous band openings on six
and ten that are due this winter and next, a
little extra power will help in getting through
the QRM to work that new country or state.
If you're presently getting along with a one­
to ten-watt peanut whistle such as the Knight­
Kit TR-106 , the T-175 linear amplifier is
ideal. It is particularly useful with small
transistor transmi tters where you want a little
more zap.

In addition to operation as a grounded­
grid linear amplifier on AM, SSB and C\V,
it may also be plate modulated for h igh-level
AM operation . It will nm 120 watts on A~I

linear and plate-modulated A~I, 150 watts
on C\V and 300 watts PEP on single side­
band. Drive req uirements for AM are one to
four watts , seven watts on C\ V and up to
15 watts PEP on SSB. These requirements
fall right in with several low-power trans-

mittel'S and tra nsceivers currently on the
market.

Although the T -175 linear is not a band ­
switchi ng unit, it may be used on either six
or ten meters by sim ply wiring in the proper
fin al coil d ur ing construction. By using a coil
which is designed specifica lly for the band
in use, efficiency is considerab ly increased
over a bandswitching arrangement where de­
sign compromises m ust be made.

When I first bnilt the amplifier, I put
ill the ten-meter coil so I could run some
comparisons with a popular five-band 300­
watt sideband transceiver. \Vith about 10
watts of SSIl drive, I could load the T -175
up to the same power outp ut as the trans­
ce iver. The DX stations I worked couldn't
tell the d ifference when I switched from one
unit to the other. A quick check with the
scope showed no flattopping or distortion
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ANNOUNCING ... THE KEYER WITH A MEMORY!

the MICRO·ULTIMATIC MODEL KI

SPECIFICATIONS;

Spe.d, 10-&0 WPM In one linear range . Input· ].wlr.
h y p<lIddle (not supplledl ' Output (model K.IRi : hilj1h.
sp..d reed rela y; mode K·IG 150·Yolt blocked,grid
hying 'r<l nsistor. Condrucfion: i/l·lnch thick b lack e ne­
d ized a lumif!um cabinet; 91.us.epoIY board . Internal
monitor oscillator!amplifler, iack for patching to re­
ceiver. Po.er: 105/ 125 VAC, 60 cydes

l
8 WdttS. Circuitry:

all digita l, emplo! ing mono lith ic Integ rated ci rcu its.
Shipping weight, 41'2 pounds .
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• Squeeze Paddle Operation

• InteC)rated Circuit Construction
• Linear Speed Control 10-60 Wpm
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• Unconditional Guarantee

The Mkro-Ultimatic Is th e most advanced electronic
Iteyer available. It was first d escribed In June, 19"\ 73
magatlne. Now completely redesigned and Improved, it
offers an ease of operation which is unsurpassed. Inde­
pendent dot and dash memories permit "squeue" (lnde­
pendentl paddle ope rati on If desired. High-speed opera­
t ion at 40-60 WPM is completely practical ; let, smooth,
tape-like code at 10 WPM Is gen erated w ttl an e.se
which is surprhinq . The d eslqn a nd construction of the
K- I are first-quallty, and a n unconditional one-year
guarantee assu res your sathfactlon. More details are
a vai la b le In a free broch ure.

The Micro-U lt imatlc 15 in limited production now. O rders a re handled firlt-In-fint-out. Send chec k or MO for
$85.00 plul shipping . Sorry, no C OOs.

PICKERING RADIO CO. • Box 29 • Portsmouth, R.I. 02871

"chuuks't-dt was so darned cold, I just
QRT, and to keep warm, crawled into the
sack, putting the little heater at the foot
of our cots and closing the flaps. The heat­
er was turned up "wide open" and I was
so doggoned tired I am sure I was sound
as leep in about 2 minutes. I had set the
ala rm clock to go off at 5 A~1 the next
morning and I am glad to say I am a very
light sleeper. I think the bell on the clock
clanged about once and I reached over and
turned it off and leaned over and turned
up the lantern which had been burning all
night. I intended on going outside to crank
up the putt-putt and get going on the air.
I found that I could not even open the test
flapl I woke up the helper in the other
cot, and we both finally got the tent flap
open and found that the tent was almost
covered with snow. It was broad daylight
at this hour down there, and the sun was
up nice and bright. \Ve went out to the
power plant, and after trying about 15
minutes we could not get it cranked at all.
Then we drained out all the oil and took
it back to the tent and put it over the little
single burner gasoline stove to get it about
to the boiling point. We rushed it back to
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the power plant and poured it in quickly
and then primed the engine by pouring
raw gasoline directly into the spark plug
hole. The very first pull on the cranking
cord, she started off and I was back in busi­
ness as LH4CI I went back to the Rig and
found the SWR up to about 5:I then it
dawned on me that the snow had the an­
tenna base drowned-we practically dug
our way to its base and found the snow
about 4 feet deep and away we went with
our snow shovels and removed the snow
from around the antenna (we did not worry
about the ground plane radials being cov­
crcd). The first "One by one CQ" produced
the right results- sounded like a thousand
fellows calling me- and before that first
call I had only heard two stations having
a rag chew. Everyone must have been stand­
ing by just for mel-The «Gus watchers"
were really on the job that morning. Every­
time you worked one, it seemed two took
his place and the pace never did seem to
.slncken even up to the last day of opera­
tion. Nothing like this had ever happened
before, and to this day I still get a thrill
thinking about it all.

.. W4BPD
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when driven with the low-power exciter, hut
when d rive exceeded about 15 watts, some
distortion was d iscernible (on sideband ) .

Linear A~I operation is much more critical
than sideband, hut when the T-175 is t uned
up accord ing to the instruction manual and
the grid bias is p roperly ad justed , there is
no distortion. Of course, there is no p roblem
at all with C\V operation and when plate
modulated with an external 60-watt modula­
tor, excellent results (and reports ) are ob ­
tained.

After extensive testing and signal compari­
sons on ten, I p ulled out the ten-meter coil
and put in the six-meter coil. I had b een run­
ning a low-power transverter for local con­
tacts on six, and the extra power afforded by
the T-I75 was a welcome addition. OX sta­
tions I h ad called in vain during previous
openings often came b ack after the first call.
Since I live in a ch annel 2 fringe area, I was
a little concerned with possible TVI problems,
b ut even with no low-pass filters installed
I didn't experience any difficulty until I
got above about 52.5 MHz; TVI p roblems
above this point in the band were quickly
eliminated with a D rake low-p ass filter.

T he circuit of the T-I75 linear amplifier
is quite straight forward- two horizontal de­
flection tubes (6JE6A's ) are connected in
parallel grounded grid. With class-B opera­
tion , excellent performance is ob tained on
A~I, SSB and CW. A ran is included to keep
things on the cool sid e and a p i network
is used to coup le into coaxial lines from about
25 to 150 oh ms.

One extremely nice feature of this amp li­
fier is the b uil t-in relay amplifier (I2AT 7 ) .
\ Vi th this tube in play, no external switch­
ing is required to turn the linear on when
you go to transmit. A small am ount of rf
energy is pi cked off the input, rectified and
filte red. and red to the 12AT 7 grid. Normally
this tube is cut off, hut when transmitting,
the rectified rf signal turns it on and p icks
up the relay in its plate lead. This relay
connects the d river to the grid circuit of the
power amplifier , connects the antenna to
the output pi network and turns on the fan.

If you want to operate the exciter bare­
foot. you simplv put the control switch on
stand hv. This di sconnects B + from the relay
amplifier, thereby p reventi ng the control re­
lay from being activated. In th is configura­
tion, the d riving signal b ypasses the power
amplifier and is connected directly to the
antenna. The relay amplifier is also u sed for
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Knight-Kit T-175 Specifications
Frequency rana-e: T wo coils p rov ided ; 27-30 MHz

and 50-54 MHz.
Power input: 120 watts A M linear or plate­

m od u la t ed AM : 150 watts CW:
300 watts P EP SSB.

Drive requirements: 1-4 watts AM ; 7 w a tts CW: 15
watts PEP m a ximum SSB.

Input impedance: 50 ohms n ominal.
Output impedance: 50 or 70 ohm coaxial line.

SWR less than 3 :1.
Tube lineup: Two 6JE6A output a mplifiers;

12AT7 relay a mplifier.
Power 8upply: S ilicon r ectifiers . Fullwave vclt­

aae-double h iJ;\'h-voltaJ;\'e sup ply.
H alfwa ve voltage- double bi as
8upply.

F eatures: Met ers on front panel for piau>
current alld J;\'rid current/rela ­
t ive power. F orced air coo limc
durtng- t ransmit .

Power requirements: 110·130 Vac, 60 H z. 220 watts
m a xim um , 45 watts on stan dby.

Size and weia-ht: 5% x 13~ x 11 inches. 20
pounds.

C W operation, but above 12 WP~I, the relay
is too slow to follow the dots and d ashes,
and it m ust be continuously activated hy a
simp le res istor suhstitution.

Construction of the T-175 linear amplifier
is very straight forward and you shouldn't
run into any difficulty if you follow the ex­
cellent instruction man ual. All of the p arts
are clearly labeled and the hookup wire is
provided in precut lengths. Proper layout
on six m eters can sometimes b e a prob lem ,
hut in the T-175 no trouble was experienced
within stability or p arasitics. T he d esign is
simple , efficient a nd trouble free.

During the time I have been using this
linear amplifier on the air, all the signal a nd
aud io reports h ave been excellent . \Vhen
running AM linear, some of the operators I
have worked have been quite surprised to
find that I was not using h igh-level plate
modulation. Television i n terfe re n ce com­
plaints, even on six meters, have b een nil
and the extra power available has aided im­
measurably in add ing states to my six-meter
list.

If you're doodling along with low p owe r
on six or ten, here's an easy and economical
wav to reall y work out . A few evenings work
and a good antenna and vou'll have one of. ,.
the best signals on the block. And, when
you add up the cost of the parts in the T- I 75,
it would b e pretty h ard to come up with a
comparab le hom ebrew linear for the same
p rice. At $99.95 it 's a darn good investment.

O h yes, it will work on the II-meter
class-D citizens' band too, b ut don't do it in
the U nited States, it's highly iIlegall

. . . WlDTY
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Fath er Moran 9N IMM in his shack.
her and China. \Vith the opening of the
TOad and the airport things have changed
completely. U.S. A.LD. came in first and
then Hussia , China, Israel, and others came
in to help. The U.S. seems to be doing a
good job and there are some 200 Peace
Corps members here . . . well thought of.

Bob, his wife Martha, and son Mike get
their food from the America n Embassy com­
missary. We had dinner at his house ...
roast beef, TOast potatoes, cole slaw. and
wine. It was a ra ther normal American meal
.. . way up here in Nepal.

After dinner we drove to St. Xavier's
School, set up by Father Moran in 1954.
\Ve dodged the sacred cattle and people 0 11

the narrow streets. Bob explained that if
you hit either cows or people. it is best to
keep right on going and go directly to the
Embassy and let tbem sort it out. Tbe people
can get very excited and become a mob.
Seems to me I remember they had this prob­
lem in India afte r the last war. Drivers
would often be executed on the spot , even
when an accident wasn't their fa ult.

Father Moran worked with Hillary on the
Everest exped ition, and made a very good

I
Bob a nd Father Mora n.
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name for amateur radio. Everest is about
15 days walk from Katmandu ... there are
no roads. But, in spite of the value of ama­
teur radio, no one has been able to get offi­
cia l permission to operate except Father
Moran. The attitude of the government
seems to be the same as down in Afghanistan
. . . go ahead and operate, just don't ask
for a license. The trouble with this arrange­
ment is that. if for some reason the Nepal
government ever gets mad at some country
they can then turn around and make a big
deal about the illegal amateur radio station
run by a national of the troubling country.
etc. Bob would like to get on the air, but
since he is attached to the Embassy he is
afraid to take the chance.

The school is a lot larger than 1 had im­
agined. We took my bags up to a sort of
monastic cubicle and then put 9N l~l~t on
the air for a little bit. I worked a bunch
of Europeans, but didn't hear a signal from
the U.S. Ed, from Kabul was on and we had
a short contact . . . also a couple of Japanese
stations came through for a few minutes.
Then the band went dead. The rig is a Vik­
ing with a Drake receiver and a three ele­
ment beam up on the roof. It works out
ra ther well, considering the remoteness of
the location and tbe valley it is in. The U.S.
is difficult to work from here, being across
the North or South pole.

About six the next morning, one of the
fathers walked through the school ringing a
little bell to wake up the children. About
250 boys live at the school, another 200 live
in town and come to school every day. There
is also a girls school nearby for about 500
girls .. . and a high school just around the
bend. 1 had awakened around 5 AM . For
that matter I woke up a good many times
during the night too. The bed I was sleeping
on was not in any danger of collapse. It was
made of very solid , hard planking and every
bone in my body felt bruised. 1 rolled over
and over during tbe night to distribute the
damage as much as I could . Even after eight
hours in bed I was tired clear through.

After some forty years of taking a bath
every morning the beginnings of a habit
seem to be forming. Here 1 found myself
with the choice between a cold vat of water
or no ba th at all. 1 decided that 1 would
ra ther feel scrubby than tum into an iced
ham. They have not invented hot water here
.. . unless you light the little kerosene stove
and heat a pan of water on top of it. This
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is probably for sbaving.
Father Moran came by my room and ex­

plained that twenty meters was a b it weak
this morning. I went to the radio shack and
listened . Tbe only u.s. station was W4PAA
in Orlando. I ca lled Jack a few times, but
he wasn't listening very carefully. I chased
every signal tha t managed to break through.
Bob had left a cooler with some Coke in it
the night before . . . p lus some chocolate
cake wrapped in a luminum foil. Breakfast
was a long way off yet so I b roke out a
Coke and tried to open it with my Swiss
Army knife. I got it open, but the kn ife
went on through the side of the can, spilling
Coke all over the table. I quickly put the
can to my mouth to catch the flow of Coke
and managed to slice both my thumb 'and
my lip, adding a nice touch of b lood to the
meal. I grabbed a towel to sop up the Coke
from the table and then went to the bath­
room again to rinse out the towel. It wouldn't
rinse out. The best I could manage was a
rather nasty b rown stain.

I also learned about eating cake from foil.
The icing sticks to the foil and the cakc
crumbles a ll over everything. It was a mess
. . . icing on both hands, on the Coke can,
face, and shirt. The crumbs were in a three
foot circle around me. By the time I got
this all cleaned up the band was completely
dead .

A little later Father Moran took me down
to Bob's house again . . . breakfast of pan­
cakes, scrambled eggs and sausage. That
was the first real American breakfast I'd
had since leaving the States two months
earlier. I got to thinking that if they are liv­
in g about the same as at home, they prob­
ably have a shower. They did, and I took
one, complete with shave. I felt a Jot better

A.

St. Xa vier's School in Kat ma nd u . .. note three
element twenty mete r beam o n ro of.
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DXERS and DXERS·TO·BE

and was now ready for the sight-seeing tour.
We all piled in Bob's Chevy. Bob wisbes

that he had brought over a Rover or Jeep in­
stead of the Chevy ... they have those kinds
of roads over here. He could sell the Chevy
for about $5000 bere, but the Embassy has
a rule that anyth ing over the original pur­
chase price for the car must be given to
charity.

Father Moran walked through the two or
three blocks of the downtown area with me,
pointing out things of interest for me to
photograph. I'm afraid tbat some of the
sculptures on the temples are much too
graphic for our advanced civilization and I
will have to keep the pictures of them for
private showings. The city is very old and
the stores are just little stalls along the
sides of the streets. Most of the roofs have
grass growing on them. And here and there
are mats in the street with red peppers dry­
ing on them. Their curries must be every
bit as hot as those in Ind ia.

We passed q uite a few men and women
walking into town with heavy loads on their
backs .. . fruit . . . wood. These loads are
worth about 3 rupees ... 4 <" . . . an d the
wood they bring will keep a family in cook­
ing wood for two weeks. These men bring
their loads in from about two days out. They
make the four day wa lk for about 4<'. Every­
where we walk or drive we have to be care­
ful to avoid the sacred cows and dogs sleep­
ing in the streets. Bob explained that a few
years back they decided to make the cows
unsacred, but they d isappeared into steaks
at such a ra te that they hurriedly made them
sacred again to preserve them.

On a hill overlooking the town, we visited
a temple and I took pictures of Katmandu
in pa norama . . . and the monkeys running
wild all over the place.

Since I was supposed to take a late after­
noon plane to Calcutta, we stopped off at
the airline office in town to reconfirm my
flight reservation. "So sorry, the schedule
has been changed and you have just missed
that plane." T here was a flight tomorrow, so
I would he in Nepal for two days after all.

After a lunch at Bob's, Father Moran
drove me back to the school and I got on the
air for an hour or so. Ray, VK3ATN was on
and he had made arrangements for me to
cut short my coming visit to Sydney by one
day and come up to Birchip to see his two­
meter moonbounce installation . They had
made arrangements to have me flown by

• CONVERTERS
• PREAMPS
• EXCITERS
• L1NEARS AMPS
• FILTERS
• VFO's

FOR THE BEST IN
VHF-UHF

E. T, CLEGG ASSOCIATES
Box 376, Morris Pla ins, N. J. 07950

(201) 26]-7414

10 - 15 - 20 METER
MONOBEAMS

-. ,
<,

W"nt to ~e8 p up to the minute of what',
happeninq OX. is.? Su b se r t b e to Gus
Browning W4BPO's n.w w••~ly OXERS
MAG AZINE. 16 pag . s of OX . ....nn, eom­
ing up OXp.ditions. OSl info, pix, etc,
Rat. s. US surface S8.50. US air mail SID.
West Indies $lb.50. S. Am.rica and Eur·
ope $ 19. rest of world $28.

The DXERS MAGAZINE
c/o W4 BPD

Route I. 801 fb l.A.
Cordo...a. S.C.. U.S.A.

A 2S-3 10 Meter , 3 Elemen t, Boom 10' $31.95
A2 8·4 10 M E'ter , , Elem e nt, Bo om 18' 42 .95
A2 1-3 I S M e ie r, 3 Eleme nt, Bo om 12' 39.95
A2 1-4 15 M et er, , Ele m ent , Bo om 22' 59.95
A 14-2 20 Meier . 2 Ele me n t, Boom 10' 49 .95
A 14-3 20 Meier, 3 Ele me nt, Boom 20' 77.50

SEE YOUR DEALER OR WRITE FOR CATALOG.

Cush Croft Monobeom s co mbi ne superio r e lec­
t r ica l end mecha nica l featu res with th e b e st
quality mote- riols and wo rkma nsh ip. They will
p ro vid e reliable doy to doy a mateu r communi.
cations ond tha t extrc OX pu nch, wh en needAd,
for con test work or eme rgency communications .

FOR
MORE
OX PUNCH
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Watts
on your

mind •••

beverly airport
beverly, mass.

relax!
get COMDEL'S HEW

"In Line" WATTMETER

$95.00 postpaid U.S.A.
~ Measures absolute power with Idb accuracy in

50* Q systems.

~ Operates at all frequencies between 1.5 and
60 MHz.

~ Calibrated 0.2 to 1500 watts in three ranges.

.. Doubles as VSWR meter without the USe of
charts.

., Features antenna tune fundion for mlllximizing
output from flxed load transmitters.

.. Has negl igible insertion loss, less than 0.02 db.

.. Is simple to use, two switches select power range
and function.

"Other impedances available on special order.

private plane from Birchip to a city where
I could get a commercial flight to Sydney.
Since they had gone to so much trouble I
couldn't let them down. I agreed to the
change in plans, hoping the Sydney gang
wouldn't be too put out.

The extra day in Nepal was welcome,
except for the thought of that hard bed
again. I'm just too used to soft living. The
temperature is wonderful, about 75 C during
the day and 70 0 at night.

I sat at the rig working stations as fas t as
I could until called for afternoon tea with
the fathers who run the school. Then, after
talking and teaing, back to the rig unti l
time to go to Bob's for dinner. Steak, baked
potatoes. Another American couple dropped
by after dinner and we all sat around and
talked until about 9:30 ... bedtime. Father
Moran drove me back to the school and I
spent a fitful night listening to the mosquitos
just outside the net around the bed, and
turning over and over trying to find some
unbruised bone from last night.

Just as soon as the morning bell was
tinkled I headed for the shack . . . dead
band. Not a whisper. The town power
failed about 6:30 and never came on again
while I was there . . . until noon . No on e
seemed to pay any attention, so I assume
that this is normal.

Breakfast at the school was a little more
spartan than at Bob's, hut it was American
oriented with corn flakes and fried eggs.
After breakfast Father Moran drove "me
down the road to see the Tibetan refugees.
When the Chinese communists invaded Tl­
bet, fifteen thousand people escaped into
Nepal. Nepal ignored them and they were
starving when Father Moran came to the
rescue. He got the Swiss to furnish equ ip­
ment for weaving, and to export their fin­
ished products to Switzerland for sa le. They
make beautiful . carpets and jackets. lim- I
mediately bought a jacket for myself and i
have since seen them for sale, even in the :
U.S. Up in my hometown of Littleton, New
Hampshire I spotted one of the Tibetan­
Nepal jackets for sale in the Carol Reed
Ski Shop.

The Tibetans shear the sheep, card the
wool , spin the wool into yarn, dye the yarn,
weave the rugs and cloth, and end up w ith
the finished products. This is all done by
hand in small buildings on the outskirts of
Katmandu. This industry has saved these
people from starvation. I was interested to
watch the girls making the patterns in the
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POBOX 312 CONCORD, N . H . 03301
F(,;NE 603·225·3358

Contest Cheating
The contests are upon us an d soon we will

find our favori te bands awash with number
swapping on weekends. Hundreds, sometimes
thousands, participate to some extent in these
marathons, but onlv a few dozen hard core
psychopaths, bent 'on provin g their superi-

carpets. These are modern designs of the
old dragon themes. They have a sample car­
pet in front of them and count off the
stitches on each row. Each row is banged
tight with a hammer so that these carpets
are extremely solid. We stopped off in the
shipping department, and I found that they
get about $40 for a 4 x 6 rug. I bought the
jacket for about $15.

We picked up my bags, paid a visit to
the American Embassy where I saw a couple
beatniks, complete with beards, worn trous­
ers and bare feet , .. Americans, naturally,
Even up here! we took time for me to have
one more shower and shave at Bob's house
. . . and then to the airport and Royal Ne­
palese Airlines to Calcutta.

Father Moran certainly did make my short
visit to Nepal something which I would never
forget. Before the trip I tried a couple of
times to keep schedules with him, but I
could never quite get him through the QRM.
lie said that he heard me coming through
fine. Frustrating. The more I get a chance
to operate in remote spots like this the more
respect I have for the fellows with the pow­
er and the big beams. It takes a big signal
to get through to here most of the time. Oh,
you can make it a few days of the year with
medium power, but you can get through
almost every day with a big signal. Now, if
only Father Moran had a good signal on his
end!

On the plane ride to Calcutta, I noticed
that they were playing very strange music,
Could this be Nepalese music? Then, after
[ listened for a while, I realized that they
had the tape in their recorder backwards
and that it was regular American music.
I'Il bet they don't know it's backwards.

The extra day in Nepal cut my Calculla
stay to just one evening. More about that
next month . , . and even more important
. , , a ile of the most astounding countries
of my entire trip: Burma, I am willing to bet
that you don't have the slightest idea what
is going on in Burma today . . . almost no
one does , , . and it is virtually impossible
for anyone to get into Burma to find out.
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REMEMBER
THE 11·METER BAND?

THE LARGEST INVENTORY
of USED EQUIPMENT in the

NORTHEAST. SEE SAMPLES BELOW.

It's active, as you know, if you ever listen
in on the Citizens Band. In fact, there are
more rigs on the air (some 3-million) in
that 300-KHz slot than in any other part
of the radio spectrum. And, surprisingly
enough, many of the rigs are more sophis­
ticated than many ham rigs.
To keep up with what's going on in the
CB world, read CB Magazine, the respon­
sible CB publication which contains ar­
ticles on theory, the HELP program and
all kinds of radio communications includ­
ing ham.
For a free sample copy, send your request
on your QSL card to CB MAGAZINE.
P.O. Box 60445, Oklahoma City, OK.
i 3106.

B&W 5100
B&W 5100 8
Colli ns 32V2
Globe 30DA
Globe 350
Globe OS8-1 OO
Globe OS8·100 w/ Vox·lO
H allicrafte rs 5X-122
H ammarlund HQ-170
John son Viking 11
Johnso n Viking II w/l22 VFO
Mosl ey CM-l
Nat ion al HRO·50 w /A,8,C,D Coils
N at ion al HRO·60 w/ A.8,C, D Coils
N at ional NC·l 73
National N e ·183
N at iona l N C·188
S8E 5 8 -33
S8 E 5 8 -33 w/DC Supply & Mobil e

M ount
SeE SB 1-LA

Time Payment Plan Available

WRITE FOR LATEST COMPLETE LIST

&~RADIO



A COMPLETE LINE OF
BROADBAND BALUN5

From Tire Quality Leader

Price
Ppc:I . III USA

$15.95
15.95
14.95
15.95
15.95
14.95

Power
IPEPI

2KW
2KW
500
2KW
2KW
500

SMr',A1tI 500
5 BAND-480 WATT SSB TRANSCEIVER

FOR MOBILE-PORTABLE-HOME STATION

NEW
• Model 615 Toroidal Filament Choke-3-30 me

-15 amp cont.
• Completely encased and ready for mounting
• Now used in the Henry 2K and 4K amplifiersl

ONLY $10.95 PPD. USA
TRANSLAB INC. -_.. 'to,
. ... '.D'~~L .LVD. .~~ DoU D. C~L". NlO1 nU"I>O~E " . ..... " .. .L

Impedollce·
Madel Rotlo

6010 SOU·SOB
6011 SOU·200B
6012 SOU·200U
6020 7SU.7SB
602 I 7SU·300B
6022 7SU.300U

·U-Unbalanced
B-Ba lanced

All Unih a,e Rated at Full Power from 2-]2 mc
Compl.t. with Hardwar. & Matln9 Conn.ctor

SCOTT RADIO SUPPLY, Inc.
266 AlAMITOS AVENUE

LONG BEACH, CALIF. 90802

ACCESSORIES,
Full Coverage External VFO. Model 4J O .. •••••.•. $ 95
Miniature Phone Band VFO. Model 4066 $ 75
Crystal Controlled Mars Oscillator. Mode l 405X S 45
Dual VFO Adaptor. Model 22 . . ... . .. .. .. . .•. .. S 25
12 Volt DC Supply, for mobile operation.

Model 14-117 •.• .•.• . . .•.•..• • . . •.• • . • •• •• $130
Matching AC Supply. Model 117XC $ 95
Plug-in VOX Unit. Model VX· J $ 35

ority, make the serious effort necessary to
win that most coveted of a ll awards : a teeny­
weeny printing of their call in an obscure
column in QST or CQ.

T hose of you who have entered past con­
tests know that politeness and eth ics sink
into an abyss in the heat of the fray. Possibly
you have entered a few contests and won­
dered why, when you worked so hard and
seemingly did so well, that others came out
way ahead of you?

The method of chea ting depends upon
the contest. The QST Sweepstakes contes t
not only invites cheat ing, but virtually de­
mands it. This has been a laughing stock of
ham radio for as many years as it has been
around. In years gone by we would all read
the list of winners, enjoying the fellows who
ran 304T L's and claimed the low power
multiplier. Thei r answer was simple, if they
d idn't cla im the multiplier they would n' t
win. So we watched the yearly list of "win­
ners" who, a lmost without exception, had to
perjure themselves to get in the winning list.
This is still going on and if you enter this
contest you had better figure on lying if you
wa nt to win.

In all of the contests there is an arrange­
ment whereby you can work multipliers. T h is
can be ARRL sections, countries, etc. This
is a natural area for crea tive cheat ing. The
idea is to ad d in a few extra multiplier con­
tacts to b uild up that fin al score a bit. Be
shrewd about this padding, for the contes t
scorers are not completely un aware that this
is a temptation. One system that has been
proven not to work by one of our top DX'ers,
is the leaving of blocks of contacts open in the
log for later fi lling in . Our very well known
friend was disqualified two years running
for this stupidity. No, it is a lot better to leave
an occasional open spot in your log as you
fTO alon g. \Vhen you have a little break be­
tween contacts you can just leave a number
open for later use. T hen, when the contest
is over, you can f'O back and fi ll in these
blanks with the calls of stations that migh t
have been on, but which were not active
in the contes t . Cive yourself a low number
from them, perhaps a two or three. You can
easily ad d ten or so countries to your multi­
plier and it will be a lmost impossible to de­
teet for the scorers. You have to know your
stuff for this, for if vou use the call of a

•
station act ive ill the co ntest it is too simple
to check in the other log. And if yon use the
can of an inactive station the SCOrer might
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Push to Talk or Speak to Talk
Controlling a transmitter is a co m m 0 n

problem; push to talk is simple and effec­
tive, but it can be tiring if the QSO goes
on for long. VOX is common, but it pre­
sents other problems as well; anti-VOX and
background noise put the "bug" in this sys­
tem.

Here's a simple idea to change from push
to talk, and hold, to push once to talk and
release, push again to stop transmitting. It
may take a little getting used to, but once
you're "on to it", it is simple and safe. It
combines the sureness of push to talk with
the convenience of VOX.

To operate, push your push-to-talk button
once and the transmitter will stay on even
when it's released. After your "speal", push
again and your transmitter goes off.

If you're lucky, you may have two relays
in your junk box; they can be any type as
long as the voltage of both in series is
under the supply voltage.

... David Collins VE3GLX

just know this and the fat would be in the
fire.

Perhaps it is time for us to take a good sec­
ond look at the contests that are cluttering
up our bands and decide whether they are
worth the spectrum they take. The chaps run­
ning the contests are perfectly aware of the
problems they have created and seem unin­
terested in doing anything to solve them.
Until they can clean up their contests which
demand cheating for a top score, should n't
they spare us the weekends of chaos?

.. . Wayne

COM.EL e
hal/icra fterS

ARTHUR J . HUBERT
WA2UJM

Service Representat ive

stellarOO ndustries
IIIV . OF STULU I. Int.

SALES AND SERVICE

ELECTRONIC COMMUNICATIONS EQUIPMENT
10 GRAHAM ROAD WEST

ITHACA, N. Y. 14850
TELEPHONE: AREA CODE 607 273·933]

Now we'd like you to know ours:

These Lines
And Others In Stock
Please send me info rmation

DAVID G. FLINN
W2C FP/ W B2QGKj KPQ7914

President a nd Treasu rer

You already know these names:

DAVID E. BOWMAN
K2MVC

Sol in Re pr esenta t ive

Hours 9:00·5:30

Stellar Industries - Dept. M
10 Graham Road West
Ithaca. New York 14850

o Se nd Used Eq uip ment List

Na me.••... __••......... •••••••••••.•.•._ __ Ca 11 .

Ad dress __ ..............•....•.

C ity_ State Zip .

NOTE • 5UW \Q.T.f,Gf RATIHGS OF
RELAY COILS MJST BE
APPAOIl. ECIUAL TO St.ft'l.Y""'-,""

Relay alTangement used for switch.to-talk. speak-to­
talk. Since no relay current is required in the off
position, this circuit may be left in the standby
condition with no relay power. The opposite is true
in normal push-ta-tall
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The voice of

•
lS heard around the world!

NEW 6-ELEMENT
DX THUNDERBIRD

MODEL TH6DX ... takes maximum legal power.
This Th underbird offers the ultimate in tribander
performance and mechanical reliabi lity for 10. 15
and 20 meters••. is superb on OX. Individually
tuned Hy-Q traps; 52 ohm coax feed; Beta -matched
for opt imum gain and maximum fiB ratio without
compromise. SWR less than 1.5:I on all bands.
24' boom; longest element 32' ; 47 lbs. net.
Survives winds to 100 MPH.

MODEL TH6DX... •.....• ••• •••.....•• •.... .... .$1.9.50 net,NEW 3-ELEMENT
THUNDERBIRD

FREE
2D-pige CATALOG A
showing a complete line of
highest performance antennas
10r HF and VHF BA~R S .

WRITE FOR YOURn EE COPY TODAY!,

MODEl TH3Mil2 ... takes maxi mum lega l power.

Individually tuned Hy·a traps; 52 ohm coai feed ;

Beta -matched for opt imum ga in and maximum ~=~:t:;~--~:::---FIB ra tio without comprom ise.
SWR less than 2:1 on all bands.
14' boom; longest element 28'; 36 Ibs. net. Survives winds to l00MPH.
MODEl TH3Mk2 $114.95 net.

6 % FINANCE CHARG E ' 10 % DOWN OR TRADE-IN DOWN ' NO FINANCE (t1A~GE IF
PAID IN 90 DAYS ' GOO D RECONDITIONED APPARATUS ' Nearl y all makes & models.
Our recondit ioned equipment carries a 15 day tria l, 90 day warranty and may be traded back
within 90 days for fu ll credit toward the purchase of NEWequipment. Wri te fo r bullet in .
TED HENRY IW6UOU ) BOB HENRY (WOARA) WALT HENRY {W6NRV I

CAll 0 1RECT . . • USE AREA CODE

Butler 1, Missouri, 64730
11 240 W. Olympic, Los Angeles, Cal if. , 90064
93 1 N. Eucl id, Anaheim, Calif., 92801

816 679·3 127
213 477·6701
714 772·9200

" W orld s Largest Distributors of Short Wave Receivers"



Technical Aid Graup

The response to the Technical Aid Group
was a little slow to start, but now the mem­
hers are reporting that their mail is p icking
up momentum. Only one major problem
seem to have cropped up : a manufacturer
has asked one of our TAG members to de­
sign an e lectronic organ! This is not the
reason that TAG was formed , it was funned
as a hum-to-ham aid group helping hams
with thei r technical p roblems, whether they
are 73 readers or not.

H you have a question which can b e
answered adequately through the m ail, look
through the following list of TAG mcm­
hers, and write to one whose specialty
covers your problem area. fie sure to write
legibly and include a self- addressed stamped
envelope with your request. TAG members
are not ohligated to answer queries which
do not include a SASE.

If you feel you are qualified to help other
ham s and would like to join the Technical
A1d Croup, write for complete detail s. To
do the most good , an d to provide the best
coverage, we need TAG members in all
parts of the co untry.

Although 73 will help the Technical Aid
Croup with organizational help and pub­
licit y, we want it to he a ham-to-ham group
helping an yone who needs help , whether
they are 7.3 readers or not.

john Allen, KIFWF, high school student,
.';1 Pine Plain Road , Wellesley, Mass. 02181.
HF and VHF antennas, VHF transmitters
and converters, A~l , SSB, p roduct data, and
surp lus.

Bert Littlehale, WAIFXS, 47 Cranston
Drive, Groton, Conn. 063-4 0. Novice tran s­
mi tters and receivers, A~I , SSB, HF re­
ceivers, test equipment and homebrew pro­
jects go Ill' wrong.

Boh Groh WA2CKY, BSEE, 123 Anthony
Street, Rochester, New York 14619. Special­
izes in VHF/ UHF solid-state power umpli­
fiers, hut will be glad to make comments
Oil (my subject.

Jim Ashe \\">DXH , R.D. I , Freeville, New
York. Test equipment, general.

G. II . Krauss WA2GFP, BSEE, MSEE,
70-15175 Street, F lushing, New York 11365.
\ViIl answer any questions. de to mi crowave,
sta te-of- the-art in all areas of communica­
tions circuit design, an alysis and use. Offers
help in TV, A\I, SSB, novice transmitter

100

and receivers, VH F antennas and convert­
ers, rec eivers, semicond uctors, test equip­
ment, di gital techniques and product data .

Don Nelson WB2EGZ, EE, 9 Greenridge
Road , Ashland, New Jersey 08034 . VIIF an­
tennas and converters, semicond uctors, selec­
tion and application of vacuum tubes.

Stix Borak WB2PFY, high school student,
209-25 18 Avenue , Bayside, New York
11360. Novice help.

Clyde Washburn K2SZC, 1170 Genesee
Street , Building 3, Rochester, New York
14611 , TV, A~I , SSB, receivers, VHF con­
verters, sem iconductors, test , general, prod­
uct data .

Richard Tashner \VB2TCC, hi gh school
student, 163-34 21 Houd, Whitestone, New
York 11357. General.

j . j . Marold W1l2TZK, 01 Divisioo, USS
Mansfield DD728, Fro San Francisco, Cali­
fornia 96601. General.

Ira Kavaler, WA2ZIR , BSEE, 671 East
78 Street, Brooklyn, New York 11236. SSB
transmitting, color TV, computer program ­
ming and systems, d igital, radio and remote
control, rf transmission Jines, dipole design,
audio amplifie rs , linear and class C rf ampli­
fiers

Fred Moore, \V3\VZU, broadcast engineer,
43.57 Buckfield Terrace, Trevose, Pu. 19047.
Novice transmitters and receivers, IIF and
VII F antennas, VHF converters, receivers,
A~l, SSB, semicond uctors, mobile, test eq uip­
ment, genera l, p roduct data , pulse tech­
niques, radio astronomy, bio-medical elec­
tronics.

Theodore Cohen W9VZL/3, BS, ~ I S, PhD,
261 Congressional Lane, Apartment 407,
Rockville, Maryland 20852. Amateur TV,
both conventional and slow-scan.

Walter Simciak, W411XP, BSEE, 1307 Bal­
timore Drive, Orlando, Florida 32810. AM ,
SSB, Novice transmitters and receivers, VHF
converters, receivers, semiconductors, mobile,
test equipment, ge neral.

j ames Venable K4YZE, ~IS , LUI, LL~I ,

JI 9 Yancey Drive, Marietta , Ceorgia. A~I ,

SSB, novice gear, VHF, semiconductors, and
test equipment.

j . Bradley K6HPR /4, BSEE, 30 11 Fair­
mont Street, Falls Ch urch, Virginia 29042
Cencrul.

Wayne Malon e W8jRC /4, BSEE, 3 120
Alice Street, West Melbourne, Florida 32901.
General .
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Bruce Creighton WA,5JVL, 8704 Belfast
Street, New Orleans, Louisiana 70118. Nov­
ice help and general questions.

Douglas Jensen, W 50 GJ/K4DAD, llA/
BS, 706 Hwy 3 South, League City, T exas
77573. Digital techniques, digital and linear
I'C's and their applications.

Louis Frenzel W5TOM, BAS, 4822 W ood­
mont, Houston, Texas 77045. Electronic
keyers, digital electronics, l 'C's, commercial
equipment and modifications, novice prob­
lems, filters and selectivity, audio.

George Daughters WB6AIG, llS, MS, 16 13
Notre Dame Drive, Mountain View, Cali­
fornia. Semiconductors, VHF converters, test
equipment, general.

Glen H , Chapin, W6GBL, 3701 Trieste
Drive, Carlsbad , Cal if. 92008. lIF and VH F
antennas, novice transmitters and receivers,
VHF converters, semiconductors, receivers,
A~f, SSB, general, surplus.

Tom O'Hara W60RG, 10'53 East Nadine,
Temple City, California 91780. ATV, VHF
converters, semiconductors, general ques­
tions.

Steve Diamond \ VB6U OV, college student ,
Post Office Box 1684, Oakland, California
9460..1. Repeaters and problems regarding
legality of control methods. Also TV, novice
transmitters and receivers, VHF antennas
and converters, receivers, semiconductors,
and product data.

Orris Grefsheim WA6UYD, 1427 West
Park, Lodl, California 95240. TV, H F an­
tennas, SSB, VHF antennas and conver ters,
receivers, semiconductors, and general ques­
tions.

Hugh Wells, W6WTU, BA, ~IA 14 II 18th
St reet , Manhattan Beach , Calif. 90266. AM,
F~I , receivers, mobile test equipment, sur­
plus, amateur repeaters, general.

Howard Krawetz \VA6\VUI. ns,654 Barns­
ley Way, Sunnyvale, California 94087. HF
antennas, A~I, general.

Carl Miller WA6ZHT, 621 St. Francis
Drive, Petaluma, Calif. 94952. Douhle side­
hand.

Howard Pyle W70E, 3434-74th Avenue,
S.E., Mercer Island , Washington 98040.
Novice help.

Ronald King K80EY, Box 227, APO
New York, Now York 09240. AM, SSB,
novice transmitters and receivers, H F re­
ceivers, RTTY, TV, test equipment, general.

Charlie Mam in W8WEM, 3112 Latimer
Head, RFD 1, Rock Creek, Ohio 44084 .
General technical questions.
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Michael Wintzer DJ4GA /W8, MSE E, 718
Plum Street, Miamisburg, Ohio 45342. HF
antennas, AM, SSB, novice gear, semicon­
ductors.

Hoger Taylor K9ALD , BSEE, 2811 West
\ Villiams, Champaign , Ill inois 6 1820. An­
tennas, transistors, general.

Michael Burns Jr. K9KOI, 700 East Vir­
ginia Avenue, Peoria, Illinois 6 1603. AM,
SSB, receivers, transmitters, digi tal tech­
niques , novice help, general.

Jim Jindrick WA9QYC, 801 Florence
Avenue. Racine. Wisconsin 53402. Novice
transmitters and receivers. general.

John Perhay WA0DGW/WA0HVE, RR
#4, Owatonna, Minnesota 55060. AM, SS B,
novice transmitters and receivers, H F re­
ceivers, VHF converters, semiconductors,
mobile , product data, general. H as access
to fu ll speci fica tions on almost all standard
components presently catalogued by Amer­
ican manufacturers.

David D . Felt WA0EYE, television engi­
neer, 4406 Center Street, Omaha, Nebraska
68 105. Inte grated circuits, transistors, SC R's,
a udio and rf amplifiers, test equipment ,
television , A,\I, 55B, d igital techniques,
product data, surplus, general.

Tom Goez K0 GFM, H q Co USAA~[AC,

Avionics Division, APO New York, New York
09028. H F antennas, mobile, airborne com­
m unications equipment, particularly Collins
and Bendix gear, AM , F M or SSB-HF, VHF,
U HF, general.

Hobert Scott, 3147 East Road, Grand
junction, Colorado 81501. Basic electronics,
measurements .

PFC Grady Sexton Jr. RAII461755,
WA IGTT / DL4, H elmstedt Sp t. Detachment,
APO New York 09742. H elp with current
military gear, information from government
Technical Manuals.

PFC William A. Youdelman DL4FK/
WAOLRS, DS~IA B-4, c /o HHB, 6 Bn, 61
Aty, APO New York, New York 09225.
Invites questions from members of US Forces
in Europe regarding licensing or any tech­
nical questions they care to ask.

Eduardo Noguera xr. HK I NL, EE, RE ,
Post Office Box Aereo 774, Barranquilla,
Columbia, South America. Antennas, trans­
mission Jines, vast experience in tropical
radio comm unications and maintenance , HF
antennas , A'\I, transmitters and receivers,
VH F antennas, test equipment and general
amate ur problems. Can answer questions in
Spanish or English. •
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Kni9ht.Kit KG·664 Re9ulated
DC Supply

Hallic rafte rs S·240 Receiver

The new Hallicrafters 5-240 is a low-cost,
all-transistor receiver which doubles as an
F~I table radio. The stand ard communioa­
tions-type features of the S-240 include an
rf amp lifier on FM for high sensitivity, se­
lectivity and image rejection; a BFO for
C\V work; main and fine tuning controls
for short-wave reception; an S-meter; a
slide-rule dial ; and automatic gain control
circuitry. The 5-240 covers the AM broad­
cast band, the 88 to 108 MHz FM band
and the shortwave bands from 2 to 30 .MH z.
The short-wave bands a re covered in three
sections: 2 to 5 ~[Hz, 4.5 to 11.5 ~IHz

and II to 30 MHz.
The 11 transistor, 6 diode superheterodyne

Economical Motorola Zener Diodes
A new series of }i-watt Surmetic "20"

zener diodes from Motorola cover a zener
voltage span from 2.4 to 200 volts . The
1N5221-81 devices, although rated at )!
watt with normal mounting cond itions, have
demonstrated excellent failure resistance
when overstressed in l-watt tests. All units
have a 10-watt surge rating and devices
above 14 volts have a leakage current typi­
cally less than 100 nanoamperes. or further
information and data sheets, write to Tech­
nical Information Center, Motorola Semi­
conductor Products, Inc., Box 955, Phoenix,
Arizona 85001.

New Callbook Fea ture
For the first time the United States edi­

tion of the Radio Amateur CaUbook will
include the license class identification of
licensed rad io amateurs listed. This new
feature will appear in the form of the first
letter of the individuals license class and
will follow immediately after the call let­
ters. Identification of the class code will
he listed at the beginning of each district.
This information will appear for the 48
states only; Alaska , Hawaii and U.S. Pos­
sessions will follow in a later issue.

PRODUCTSNEW

T his new supply from Allied Radio is a
versatile B+ /filament / dc bias supply that
fills the need for the multiple voltages re­
quired in circuit experimentation and
troubleshooting. It is an excellent supply
for the amateur since it delivers 0-400 Vde
(regulated ) up to 200 rnA continuous ; 0-100
Vd c at 1 rnA (regulated for line variations);
plus 6.3 Vac at 6 amps and 12.6 Vac at
3 amps for filaments. The high-volt age out­
put provides a capacity of 80 watts. The
voltage and current of the de supply is
continuously monitored by two meters on
the front panel.

The specially designed circuitry of the
KG-664 permits Jess th an one percent varia­
tion in output voltage from no load to full­
rated load. Input regulation allows less than
one percent variation for ±10 volts variation
at 120 Vae input. The advanced circuitry
used in this supply is a hybrid design using
both tubes and semicond uctors for depend­
ab le long-term performance; output impe­
d ance is less than ten ohms.

Ten isolated five-way binding posts on the
front panel offer maxim um versatility in
ground polarity connections . A heavy-duty
operate /standby switch is included for m axi­
mum safety while making connection to the
load. The KG-664 also features a rear
chassis binding: post for fast, easy ground­
ing; a detach able ac line cord ; and a well­
ventilated metal case. Priced at $94.50 in
kit form or $140.00 fully assembled . For
m ore information, write to Allied Radio
Corporation, 100 N . \Vestem Avenue, Ch i­
cago, Illinois 60680.

t 02 13 MAGAZINE



7''' BIG aL"W
ST, LOllIS, ao, 6lW

(n f ) ,,"-noo
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Then why not send for a free semple of the
VHF'er Ma9azin•. It's devoted entireJy to serious
VHF end UHF hamming, It contains ertides by
well-known and capabl. VHF'eros, All who want
to improve their knowledge of VHF are invited
to subscribe,

Interested in VHF?

The VHF'er

Labgear

Acclaimed Thraughout The World ...•
THE 'QUAD' AERIAL
- Supreme for its size

ALUMINUM TOWERS
Send postcard for Literature

The Labgear ' Q UAD' uses a spide r construct ion
providing optimum spacing o n each band IO- IS-20m.
KITS AVAILABLE W ITH OR W ITHOUT BAM BOO
A RMS.
Wonderful performance - no tun ing adjustment
necessary.

1~, "'1
L A BGEAR LIMIT ED

,~ ." C R O M W E L L R OAD..- ., •.., ...
C A MB R IDGE, • E NG LAND
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The Trip lett Electrica l Instrument Com­
pany has just introduced a new, lightweight
transistorized volt-ohmmeter (T VO) , the
model 600. wh ich has the portability of a
YOM with the high input imped ance ( 11
megohm ) of a VTV~l . It provides a fre­
quency range from 15 Hz to 2 ~ IHz and
measures de voltage, resistance and uc nns
values with an accuracy of +3% on both
ac and dc at 77 0 F.

T he Triplett model 600 is designed with a
transistorized amplifier consisting of a spe­
cial field effect transistor circuit to ob tain
an Ll-megohm input impedance and im­
p roved stab ility over battery life and tem­
perature changes. T ypical batte ry life in
the Tva is 4000 hours in normal lise, which
approximates shelf life.

T he mod el 600 has an entirely new case
design which uses a b rushed alumin um front
panel with etched black range markings.
All meter controls are dearly marked on
the aluminum panel, and the single sclec-

Triplett Transistorized Volt·Ohmmeter

circuit of the 5-240 p rovides stable and
drift-free operation as many tube-type re­
ceivers costing several times more. Sensi­
tivity on FM is excellent and its 10.7 if
band wid th is 120 to 185 kH z. Combined
with a + 400 kH z AFC circuit, th is selec­
tivity makes F~l tuning easy and constant
readjustment unnecessary.

Priced at $109.95, more infonnation on
the new 5-240 is available from your d ealer.
or write to Hall icrafters Company, 5th and
Kastner Avenues, Ch icago, Illinois 60624.



VHF SPECIALISTS

tor switch controls all ranges and functions.
One small. compact probe is used for de,
ac and ohms. The probe has a built-in
sliding switch which p laces a resistor in
series with the instrument for dc voltage
readings.

The meter has been made easy to read
by the addition of color to the various
ranges and combining the ac and de voltage
readings. Other features of the model 600
'include d irect read ing measurements for
F 'M discrim inator lineup, and a de polarity
reversing switch. $78,00 from your dealer,
or write to Triplett Electrical Instrument
Company, llluffton, Ohio 45817.

Personalized Door Mot

;D-~

1N1e" Il t.-h rn e. ad
• • IUI II All ••ka Sbllt
W.,. I n .ln n. ..ka W.JIlI
Will, Rect~l.. Strln....
C1ww II All l u lll. 1

r. ALL .....tn, TraJISlIlt•
In. lat, lI at 1000 _Watts
.... 2000 SSB PlItt •
lIDt Olnct F. ,I. LI,_to
. ..t, Wtatll. ,....'.

Complete as sucwn tota l l e n~h 102 n. with 96 ft. of .2 ohm
halan,.,l t\l-jnllne. H I- Imp.. t n,.lded r l."'500ant tra ps. You
Just tun . t o deslNld band. ~::l« IW llt f"" ALL wcr jd -wtde
ebort-ware recerw re and Im.l~ur t n !:;mitterll. For ='O\' ICE
A:\D Ar..L CLASS A:\I .-\T ~;t' It..-; ! t:Umlnllte . ;;; S~t1 .ht8 an-­
tennas with excellent pE' rrormanre (!YUren . I~p lcuou. for
F uu y Neighborhoods ! EASY I:\STA I,LATJQ~! T housands
of users .
'5·~O-20-15- IO mete r bands. ('omplete Ull.[l,j
4(1 .2ll- I.5-10 mete r. 5~ n. (hi's! fllf 11..-1'1). Comple te . . $18.95
SE ND ON l.Y $3.00 (cash. cb., mo) a mi pay po~ tm.n hala lK'e
I' OJ) plu s poola l(lII on arr ll ll1 or send t ull pr ice tor PI,stllald
delive ry. Free info rma tio n.
MIDWAY A NT EN NA . n es t . A8-1 • Kearney. Nebr. 68847

h alurinQ
V H F. U HF Con¥erters

H igll Power Linear Ampli f iers
Custom I F Stri ps and Leeat Oscil lators

Reasonllbl. Prices

Contact VHF SPECIALISTS
P.O . B Ol 47-1 . Part Huu eme. Cali'_ 93041

Phone 1805) 649-9058

New
cz . FS
Series
Towers

Write for
Fr.. catalog

TODAY
or Me your
distributor.

New Design. Light Weight.
Free Standing Crank·upTowers!
Safe ly sup por ts mast TRI-BAND
BE AMS in SO mile winds without
guying . "FS" models use new a d­
justa ble base flanges and heavy I"
Anchor Bolts for one-man installa­
t io n away f rom house withou t
a dditional suppo rt us i ng footing.
Standard models use flat hi nged
base a nd wa ll brocket. Ta kes only
one ma n to e rect or til t for a nten na
se rvicing with new TRZ-SO or TRl-80
tower ra ising fi xtu re. Positive sa fety
and control when ra ising or lower­
ing the tower is a ssured with a new
style geared winch with automatic
locking di sc brake, an d Tristao', ex ­
elusive "a d d -a - sec tio n" de sign .

Anot he r "towe ring" feature
from Tristaol

"Tower! above all"

RISTAO TOWER CO.- P. O. Box 115,
Hanford, California 93%30

Amateurs who are looking for the unusual ,
and a new and interesting way to show
their call letters might look into the new
floor and door mat available from Herbert
Saleh & Company. These mats, 18 by 28
inches, are made of d urable high-quality
rubber with rubber fingers that automatical­
ly clean in a self-d raining style. Available
i ll black, brown, green and blue with your
name and call in large white 2% inch let­
lcrs across the middle, Limited to 13 letters.
$7.95, postpaid, from Herbert Saleh and
Company, Woodsboro MPR, Texas 78393.

Wineo Alternators
Two new series of \Vinco power alterna­

tors for portahie and standby electric power
have been announced by Winebarger Cor­
poration, a subsid iary of Zenith Rat io. The
new heavy-d uty alternators p rovide 2500
watts uc, 60 Hz, and operate at 1800 rpm.
The only difference between the two series
is the d riving power- the 205BS uses a
Briggs & Stratton engine. the 205\VS, a
Wisconsin engi ne. Both engines are of east
iron construction with Stellite valves and
valve rot ators for long life at 1800 rpm.

These heavy-duty Wince alterna tors will
safely power a one-horsepower motor. plus
a 400-watt resistive load and are ideal
emergency power plants. They are available
in manual, electric and remote start. in
hoth single and d ual voltages. Optional equip­
ment includes a carrying handle, a carry-



ing cradle, or two-wheel dolly mounting.
Both series also permit a choice of fuels:
gasoline, propane, or natural gas. For com­
plete details and prices, write to Wincharger
Corporation, 1805 Zenith Drive, Sioux City,
Iowa 5U02.

IIAOJn n~t\\\

GARAGE n~\\\\~
Jensen Electronic Tool Kit

2510 S. Bedford s t.. l os Angeles. Car. 90034

SPACE AGE KEYER

Only
$67.50

PIT TRANSMITTER
bot h for only

$37.n
Extra Tn,nsmitler: $13.33

FRED BRAIL MFG.

Nerrcw-bend system
operates up to
100 f t. Keep
RECEI VER in garage ,
TRANSMIITER In
glove compa rtment.
Made of finest ,
handwlred com­
ponents. Approved'r FCC. Order today!
I not sati sfied,
return In 10 days
for full refund.

• Planar e pitax ia l integrated circuits for reU..
abil ity. No tubes-No separate transistors.

• Precision feather-touch key built· ;n.
• Fully d ig ita l-Dot-dash ratio always per..

fect.
• No pola rity problems-Floating contacts

switch -+- 300·V @ lOO_ma.
• Rugged solid construction-will not walk.
• Send QSl or postcard for free brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92025

DON'T BUY TUBES

UNTI L YOU GET O UR LOW EST PR IC ES IN THE
WORLD ON BRAND NEW SPECIAL PURPOSE, BROAD­
CASTIN G, RECEIVIN G TYPES. ESTABLISHED 1920.
SEND FOR O UR CATALOG.

UNITED RADIO eo.
56-B FERRY ST. , NEWARK, N.J. 07105

A new, deluxe tool kit for electronic tech­
nicians has been introduced by Jensen Tools.
This new 75-piece kit , designated the JTK-5,
includes all of the tools normally required
in building breadboards and prototypes of
sophisticated electronic equipment .

The inclusion of basic metal-working tools
in the kit p ermits the experimenter to con­
struct a wide variety of electronic assemblies
requiring panel and chassis work. Each kit
includes files, a scribe, precision knife, wire
bending pliers, diagonal cutters, slip-joint
pliers, scissors, screwdrivers, slide caliper,
soldering iron and solder, soldering aids,
tweezers, wire stripper, ad justable wrench ,
hex and spine-key wrench sets, %-inch
electric drill, d rill case with drills, chassis
punches, ball pein hammer, center punch,
hacksaw, taps, reamer and electronic align­
ment tools. "T he kit comes complete with a
steel toolbox and tray. A catalog: describ­
ing this tool kit may be ob tained by writing
to Jensen Tools, 3630 E. Indian School Road,
Phoenix, Arizona 85018.

Maestro Receiver Booster
If you're looking for a way of increasing

the sensitivity of your receiver on ten me­
ters, the new Maestro Booster from W awasee
Electronics may be just what you're looking
for. This unit, although designed for CB
eq uipment, performs nicely in the 28 ~'IHz

amateur band. It requires no wiring into
the receiver, has a built-in antenna switch­
ing relay and requires no tuning or ad­
justments. The use of a 7788 vacuum tube
with 10,000 hours life (equivalent to five
years operation ) results in 3 to 5 S-units
of receiver boost . $64.50 from W awasee
Electronics Company, Post Office box 36,
Syracuse, Indiana 46567.



PORTABLE ANTENNA
with Non·Shatterable Base

Elec:tronic: Engineering
Meosuremenh Filebook

Although many of the measuring tech­
niques covered in this new book from TAB
Books are not particularly adaptable to the
amateur workshop, they are very useful to
the amateur who is a technician or engineer
in industry. Many of the' "measurements"
texts cover only the generalities of various
tests and measurements, but the "Electronic
Engineering Measurements Filebook" is a
collection of detailed techniques, complete
with specific test setups, waveforms, and
analysis of how to measure specific param­
eters.

Each of the techniques described includes
data on the test eq uipment and /or circuitry
required, test procedure, interpretation of the
results and special considerations and pit­
falls, if any. The most interesting fea ture of
this book is that the techniq ues it describes
covers measurements that cannot be made
using the usual procedures. Items that are
especially useful to the amateur include
measuring noise with a VTV;\l, measuring h
of a transistor, measuring transistor small­
signal hybrid parameters, measuring tran­
sistor hr. at 100 MHz, measuring Y-param­
eters of field effect transistors, and how to
select the right prohe. In most instances the
techniques described can be readily modified
and adapted to suit the reader's specific
needs. $9.95 from TAB Books, Drawer D,
18 Frederick Road, Thurmont, Maryland
21788.

"

• 20-15-1"2· Meters
• Very Law SWR
• Folds to 19 inches
• Weighs only 2pounds
• Complete for 5

Frequencies

$24.50
ask your loca' dea'er

or

DPZ CORPORATION
P. O. BOX 1615

JUPITER, FLORIDA 33458

Patented

TUNAVERTERSi,"· :
10 to 2 meten for HF'
& VHF AM-FM Marine, \
SW, and Police, f ire,'
. t c l Tunable RF can·'
vertera.
For 4 11 eutc end home

!.Oi -= ;;;:;;J re d ies! Trllnsisfo r & 6-1
- t uning l

Complet e list ing in Apr. '67 73 ad, pllge 107 .)
Dept . 79, Woodsbo ro, Texas 78393

HERBERT SALeH & co. .. - .... .. . '

(See

TIE CLIP W ITH YOUR CALL
C ustom engraved $ 1.50
W ith cuR' linh $3.00
Desk p laque (wit h mini <'lture mike) $2 .50

Send For Our Catalog
APOLLO ENGRAVING

171 N. Hickory St. N. Massapequa . N. Y. 11758

VHF FET CONVERTERS
50 and 144 MHZ Converters a nd Preamps presently
available with higher bands soon ""allabl.!
Wit h rommftdal t1eslgn and It)ec~. t hese devtees ha ve low
nobe neures, 1_" i"1ter mooulaUon and ("lOSsmodulatlon d is­
to rtion and hlllh Imag" refeet jon. T hey are dedllnNJ tor
I ~e Eerlou. "IIJo" er and are rompet lthely n rrced.
l ou n lnnot bu)' thest' un llll unti l you 've studied ou r luoecl­
t l ("ationl .

W,.lte : Te leTe c ASSOCIATES
PO Bor B08, San Luil Obispo, Calif. 93401

HERE'S A PERFECT MATCH
Now you ca n g et " perfect match for Hy Gain two­
meter models 23, 2B and 215. This Is an L-match ar­
rangemen t thll t g ives 1.05 to t .00 SW R at th e an tenna .
On ly $1.15 ppd, Send for the L-Match to :

Sound and TV Systems

]1 6 Marlentoftt Drh'. , L. a1ftqto". Ky. 40 505

James Millen Cotolog
The James Millen Company's new com­

ponents catalog lists all kinds of goodies for
the ham. A complete line is available, in­
cluding tube sockets, flexible couplings, plate
caps, safety terminals, terminal strips, dial
locks, miniature inductors, rf chokes, air­
wound transmitting inductors, transmitting
and tuning capacitors and many other items.
There is also a set of miniature components,
plus high-voltage rf switches, panel dials and
if transformers. In addition to the compo­
nents listed in this catalog, James Millen
manufactures grid dip meters, amateur radio
equipment, module oscilloscopes, magnetic
shields and delay lines. For your personal
copy of their new components catalog, write
to James Millen Company, 150 Exchange
Street, Malden, Massachusetts.



VANGUARD
MODEL 501
Ibole Ia USA.

$279.95
SHIPPING COLLECT

COMPL£TE WITH LOIS

SUB·MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR lV

THE VANGUARD 501 Is a completely automatic
closed circuit television camera capable of transmit·
ting sharp, clear, live pictures te-cne or more TV sets
of your choice via a low-eost antenna cable (RG·59U)
up to a d istance of 1000 ft without the need for ac­
cessories or modifications on the TV sets. The range
can be extended Indefi nite ly by using line amplifiers
at repeated Intervals or by using radio transmitters
where regulations permit.

There are hundreds of practical uses In business,
home, school, etc. for any purpose that requires you
or anyone chosen to observe anything taking place
a nywhere the camera Is placed. Designed for eenttn­
uous unattended operation, the aU·translstor circuitry
of the 501 consumes only 7 watts of power.

Send yout order dired to our fadory

SPECIFICATIONS:

• MNsurn 2~'" x 4'" x r C.xclucfing I..,. and cot'lnecton).

• W.ighs 3'h. lb••

• Op."t• • on 100-130 yolb 50 or 60 cycles. 7 wattl.

• Tnt" at 10- to 125- F.
• Adyanc.d circvitry utilizln, 3S ..ml-condudon most of

which ar. silicon.

• Field effect input drcuit 'Of' mlnJmum yldeo nol...

• R.solutlon guarant." to .xc.ed standards set by 52S
lin. TV r.ceiYers,

• RF output 30,000 microvolts adjustable for chann." 2
to 6.

• Video outr,ut l,3V p-p composite whh stand-d -S"
~". sync random int.rlac.).

• Viewable pic:tvrn obtainabl. with 11Ivmination .. low
as 1 ft. cendl• .

• Vidicon controlled light compens;atlonl 150/1.

• Adjustabl. iris on I.ns .nabl.. us. In bright sunlight.

• N.w long lif., sub-tnini. tur. vidicon with s~ctral ....
foPOns. s imilar to Type 7735A.

• EI.ctronlcelly regulated power supply and "'_ally
compenuted circuits . liminat. change In pic:tvre quality
when line yoltag. and t.mp....'ur. f1uc:tvai..

• Ali parts guarant••d for I y.ar (exc.pt for op.n fll..
m.nt on vidicon or breakage).

• fest, low-e:osl servlc. always a...ailab1. from our factory
in Hollis, N.Y.

Pre· Mt adllJl tabll eontnb I" elude ttle ' ell. ..h'l : Vld.. lal••
video eollllenMth,n. II Id",al 1.....1, tar" t ... lta... boN It....
bu.. ali,n• • nt. I llelr iea l IlCus. blnn .tal '"II Ueney n n.tal
Sil l . nrUul ' " IIUIfICY. n rUeal 1Ji,,, ....Unl lin earity, .~u'-_
Ilea and Rf ' "lIlulncy output.

VANGUARD LABS
196-23 Jamaica AYe. D.pt. H Hollis, N.Y. 11423

Selec:ted Electronic: Circ:uitry
If you're looking for a novel circuit to do

a special job, NASA's "Selected Electronic
Circuitry" may have it. This new b ook from
the Government Printing Office has chapters
on amplifiers, oscillators, multivibrators, pow­
er supp lies and re lated circuits, wave shaping
circui ts, temperatu re compensation circuits,
control circuits and computer circuits, plus
a glossary of terms. In selecting the circuits
for this book, NASA made an effort to in­
clude novel ci rcuitry that is of interest not
only to the professional engineer, but to the
electronics hobbyist as we ll. If you can't use
any of the 78 circuits directly, they will give
you some interesting ideas. A must at 70~

from the Superintendent of Documents, U.S.
Government Printing Office, W ash ington,
D.C. 20402. Order NASA SP-5046.

Solid-Stote Power Control
Circ:uits Library

A new app lications or iented, power con­
trol ci rcuits guide compiled from a series of
app lication notes written by Motorola semi­
conductor engineers is now availab le. "Solid­
State Power Control Circuit Library" pre­
sents new and useful solutions to m any com­
mon thyristor control p roblems. Topics in­
cluded in this 70-page b ook are SCR power
control fu ndamentals, trigger circuits, sup­
pressing rf interference , high torque motor
speed cont ro l and reducing SCR failures.
F ree copies of this handy new book may be
obta ined by writing on your company letter­
head to Motorola Semiconductors Products,
P. O. Box 995, Phoenix, Arizona 85001.

TUCO Catalog
If you arc having trouble finding a special

semicond uctor for that new project , you
should have a copy of the new catalog from
Transistors Unlimited Company. In addition
to a complete selection of semicond uctors
from the major manufacturers, T Uea car­
ries integrated circui ts from Fairchild, CE,
Philco, Motorola, and Amperex. Furthermore,
they carry the comp lete line of Amperex
manufactured audio a mp lifiers from one to
twenty watts. T UCa also lists the ir miniature
e lectrolytic capaci tors, variable capacitors,
coils a nd chokes, resistors, transformers,
switches, p ots, heat sinks and other useful
items for the exp erimenter in catalog 5A.
For your copy, write to Transistors Unlim ited
Company, 462 Jericho T urnp ike, Mineola ,
L.I., New York 11501.
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The World's First 117V/12V All-Transistor
Communications Receiver Is Available Now
In 150 Radio Shack Stores Coast to Coast!

ONLY

11995• O"er 30 semiconductors - no tubes, no
nuyistors-fhe DX·150 is fOOi'o solid sfalel

• SSB/CW /AM reception. cOlfering 535KC
through lOMe in 4 sfide-rule bands!

• Product detector lor SS B!CW. plus fos t
and slow AYC; yoriable-pitcn BFO!

• Illumina ted electrical bondspreod fully
calibrated for tilt!! A mateur and C B bonds!

• Cascade RF stage: ANL for RF and AF; lener.
sfabi/ired; on audio: ifluminoted "S" meter!

• Built· ;n monitor speaker plus front-panel
jock for external (optiona l) matching speaker!

New, big, excitin g, professional - '"0
Realistic OX- ISO obsoletes tube recei vers
and warm up, ban ishes forever you r depend­
ence on house curren t to stay in opera­
tion . For example: t he DX-1 S0 wi ll ru n 100
hours on 8 n-ceus if c ur ren t ta us . or isn ' t
availab le, o r on f ie ld day. Add it ionally, it

will opera te from a car's ciga re tte l igh ter or any other mobi le
or base 12VOC source! Of course a 117VAC power supply is
built in, OX-ISO is a h usky b rute: 14lfs x 91/4 X 61/2", with a
massive silver extruded front panel , soli d meta l kn obs, grey
metal cabinet, 14 pounds o f Qual ity.

A NEW STANDARD OF RECEIVER VALUE!
Pr iced Radio Shack's way (factory-to-you) the DX-1 S0 saves you
about $100 off trad itional prici ng method s. Yet it offers 11 fron t
controls; dual power supply; 12 1(4" suce-rute dial in S corers:
continuous coverage from S3SKC throu gh 30MC, inc luding 160
through 10 meters ; separate detector ci rcui ts l or AM (ctooe,
and SSB /CW (4-diode bridge); sensi tivi ty good to O.SIlV at 30MC.
Nobody but nobody but 44-year-old Rad io Shack cou ld have
created this unique product for $119.95. You better believe it!

THERE'S A STORE NEAR YOU! REALISTIC DX-150 CU5TOM ACCESSORIES

Exact - match external Voice - Freq uency
speaker cu ts o ut bu ilt- in monitor, inc ludes
lead and plug. 20-1S00 : $7.9S ( 4 Ibs.)

12VOC portable pack wi t h all ca bles, p lugs,
a-long-l ife batteries; incl udes plug-to-plug
and plug-to-lighter cord sets. 20-1501: On ly
$7.95 (wt . 4 rbs. w /bettenes}

East: 730 Commonwealth Ave., Boston , Mass. 0221S
West: 151S So. University Dr., ft. Worth, Tex . 76107

Dept.SV

"

1111" 10=1 01111 ,1'
• ... ...011111' ~Oooo oo

'''10'

I • I

I RADIO } I
I SHACK I

I
Please rush me the item I 've chec k ed below.
I enclose S • plus 50,' for postage and handling : I

I 0 FREE 1968 Catalog 0 Matching Speaker, 2Q.1500, $7.95' I
1 0 FREE OX-1!iD Folder 0 12 VOC Power Set. 20-1501. $7.95' I
1 0 Receiver, 2Q.150, $119.9S· • Plus Shipping Cost: I

14 Ibs., 4 Ibs., 4 !bs . I
I Name (printJ _

I 5"00' I
I City State Zip I
.-----------------~

MICH IGAN - D"t.oi t
t.4 INNESOTA - Minn" apo/i,.

St. P"ul
MISSOURI - K" n, a, Ci ty,

St. Jo,eph, St. loui,
NEBRASKA _ Omaha
NEW HAMPSHIRE _

Manch.II",
NEW JERS EY_ P"nnl"u~"n
NEW MEXICO - Albu9uerque
NEW YORK ~ Albany,

Binghamton, Buffalo, N_
y 0,1, Schenedady, Syracule

OHIO - Cincinn " ti, Cleveland
OKLAHOMA - O Oi ahoma City,

Tul'a
O REGO N - Po,tland
PENNSYLVANI.... ­

Philadalphia. Pi ll.burqh
RHODE ISLAND - Providence,

fa,t p.oy'd"nce
TENNESSEE - Memphi"

N",h¥i ll"
TEXAS - Abilene. Arlinglon,

Au. lin, Bro..n'Yill .., C orpu'
Christi, oeues. Fori Worth,
Hou.ton, lubbod, Midland,
San Anlonio, She.man, W.co

UTAH - Salt Lale City
VIRGINIA - A"in9ton, Vi.ginia

Beach
WASHINGTON - SeoUle

ARIZONA _ Phoen"
ARKAN SAS - Litt le Rod
CALIFORN IA - Anaheim,

8" l;"'lfie ld, Covin e. Oowney.
Garden Gro"". Inql.....ood,
La Hab'a. Long Baa,h.
Lo. Ang..I Minion Hill,.
Mounta,n Vi Oa\la"d.
Pa.ad..M. Pomona. Resede.
Sacramenlo. San B'uno,
San Diego. San F'an ci"o.
Santa Ana. Santa Monica,
To"a nc". W"d Covina

COLORADO - D..nve '
CONNECT ICUT _ Hamd..n.

Manch...le, . N".. H"yen.
Ne.. London. O ,,,ng,,.
Slamfo.d. W"II Ho,tfo,d

FLORID" - Jo c\'onvill".
O,lando

GEORGIA - At l" nt"
ILLINO IS - Ch ic"go
KANSAS _ W ichita
LOUISIANA - N" .. Orle"n,
t.4AINE _ Po'iland
MARYLAND - l angley P"rl
MASSACHUSEnS _ Bo,lon,

Br"'nt,.". B,oc~lon. B'oolli"".
Cambridg". Framingh"m,
lowell. M"dford. Natid.
Qui"cy, S"ugu" Springfield,
W"ltham. W.." Spr,ngfi"ld,
Wore" .le '



Letters

CS'ers, Novices, and all that Jan
Of-at' 73,

A short, t houg h point@d, dissertation upon your July
editorial, if I may.

Firs t, although I try to keep abreast of develop.
menta in hamdom, end r ejzula. r-Iv p urnh nse most of the
mall8zines in the field, 1 am n ot m Yllel f an amateu r .
Thill is n ot due t o lack of ability- I could pass the
test tomor row with no diffic ulty. Mv choice was based
rpon a lot of consideration and thought .

. . . I t is m y own pe rsonal observe'tion that the
Citizen's band has done mor e to a ffo r d h amdom new
members t han you reet tse _ . . I can point o u t a dozen
in my area who ha ve forsa ken CD for t he ham bands ,
if for no ot he r reason t ha n t o be able t o talk without
incessa nt " break-break -break" ( rom eome loud-moutbe t
moron whose brai ns are wired t o s w itch off when he
hits the m ike but t on .

G ranted, in itially, cn holds a s o r t. o f appeal to a
newcomer to radio . .. p lunk down SR, s he ll ou t a
few m ore biUs for a run-house peanut-power trans­
eetve r , and pres to....... inst a n t radio. Fo r a wh ile it is
the g reatest thinllr atnce puberty. However as time
p r-og-resaes , and one s-et s to know t he type of clewn e
w ho s ha re these bands, he s-ets an it ch in lt to IZ"O som e­
whe r e where t he people are a s h ade more sa n e , a nd
cons ide r a b ly m o re intelli li"ent .

I t h ink it is well to look else where for the sou rce
of t he a p a t hv which is r-u nnirrg a mateu r radio down
t he ramp behind t he dinosaurs and t he dodos.

J wou ld offe r t hj,~ possibilit y. Th at ham radio haa
s imply lost a ll i t'll glemou r, as I believe you pointed
out. The r e was a day when to be a ham, o ne spen t
lome hou rs burn inJ;l' t he midniJ;l'ht l iJ;l'h ts. sweat irtg' over
a h ot solde r inK iron, eusstns a n occasion a l sco rched
thu m b, and laboriously pieeinlZ t ogether a home-brew
m onster that, w ith a healthy dose of m ir acle worktnz,
m ill.'ht possibly work.

Today the ha m if! a new breed . lie memorizes t he
code, bo nes u p un the t heory, anti laYf! out a wad
of the 10n J;l' screen fo r Il room full of p rewir ed , pre­
tested, IZU a ra nteed-to-wor'k -o r -you r-monev-back , a ppl i-

OOPS •. .

Dear 73,

R F. : J lldY'6 Ap.'," ,," n , 103, J u ly isaue ,
Poor J oe is 1l.'0 inJ;l' to a et k illed or h ur t if that a n ­

ten na breaks ! P lease have J udy re-in lltall her new an­
tenn a w ith the bucket of sa n d tied eeeure lv to the
tree and the p ulle y tied to the antenna, as sh ow n in
the sketch below. You don' t believe it ? It happened to
me o nce, only my bucket was fill ed with concrete,
Fortunately, no one was u nder it a t t he time, bu t t he
hole in t he IZround g-ave pause for a lot of t hought.

J, D. w eaver W 7A AF!W8BGP
Las Vegas , Nevada

O CTOBER 1967

a nees with their a esthetic chromium baubles and
pretty Hehte.

Frankly, ham radio has been overwhelmed by science.
I do believe that, a s you noted , m ore 1Z0od PR will
nllevinte this apath y some what, a nd the news of a
ham riJ( o n the moo n will draw a lot of renee rider s
into t he nasture. Howeve rm uch , we have another
Question ... wh y does ha m do m n eed m o re ham s?

Evidentl y, there are t oo many h ams on t he air e l-,
r-eady, without adding- to the con f us io n . You may well
point oct the h UJ;l'e s il e nce whic h envelopes the V HF
bands, and I fully aaree. But it is one thinJ;l' to pro­
mote them a n d quite a not he r to eet J ohn Q . Ham to
~o u p there and clea r out the lowe r bands . V HF is
t he p la)'g round o f t he elite a m a teu r who is well up on
h is t heory and w ho ca n do more than t widdle knobs
a nd call CQ.

So there the s itu a t ion s t a nds-a few hearty sou ls
u p on the h igh e nd and all the o th e r 99 .5% crammed
like sa j-d tnea in to 80 t hru 10, fi J;l' h t in J;l' tooth and n ail
fo r a few u n mo lest ed k H z on wh ich to carry a QSO.

What we need is n ot more amateurs, but mo re
HAM S of the old sch oo l who dun't rely on t heir
wallet, and who nren't afraid to try somethj ng new
a nd diffe re n t.

This is o ne major reason I am avoid inlZ beccmlna
a ham m yself. There is no one around here o n VHF
and I'll be damned if I'm ltoinJ;l' to eet into that rat­
race o n the de bands . I'm J;l'Oinll t o just s t a n d back and
watch, as hamdom stranJ;l' lell itself to death , because
nobody has the brains to lle t o u t and J;l'0 u p, and the
low bands will IZrad ually t urn into m ass confusion.

As I see it n ow, more amate u rs will kill ham radio,
r a ther than cure it.

If you ca n present a convinetne enouJ;l'h case, I'll
J;l'0 for the ticket and j oin the hysteria. J don't aup­
pose t ha t one more ca rrie r will matte r that much • . .
will it ?

Bob Renaud
W llAhinJ;l'ton, Ma sll. 20123

.vo w if !I't' (' flu i d fl " II [ eur lIl or .. hardy sOIlI.'! ' 0 try
432 UJl d 1296 iJl JHJ r t htrn N ew England . . ,

"""',.,
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(app lies to "A" series, a lso)

New three band modification
delivers the performance of Jour

transceiver on tive 200 kc band segments.

h aturin9 se lectab .e upper or lower SSB' Setecta b le
Ave'eo...erage: 3.8-4.0; 7.0-7.2, 7.2.1.": 14.0-14.2, 14.2·14.4
",,'
Front panel ley jack' New front pa nel a nd p lastic dial
included'

Dear 73,

I d isagree with WJDTY's edltorfel ( A UKust 73 ) .
P e rm it ti ng phone operation on ten meters would
certainly m ake the Novice lice ns e more attractive to
the non-ham (a nd eB'er ) . But, it wou ld reduce the
motivation a N ovice has. t o operate CW o and thereby
increase his CW pr-ofieteney to J3 WPM . Extending the
term of the license to two or more }'ea n would prob­
ably help very little. Many Novices would s pe nd their
fint year o r 110 Cn'imt it up on ten phone, forKeUi nK
w hat little CW they h ad to learn to pa~s the 5 W P M
novice t est .

As for the argument t hat the proposal wou ld a llow
t he Novice to " see what a m a teu r radio is really like",
I SUKgest that the N ovice use h is rece ive r for this
purpose. If he finds H F p hone o peration appealing,
well, that 's another reason t o hurry u p and eee his
General. Anyway, I doubt that a 200 kHz eeement of
ten me t er s , far f r om the General-class action. would
be much of an education. The Novices would only
have each othe r to talk to, and t hey might. pir-k up
s om e bad habits from the ex-On'ers amonllrs t them.

One more gripe : Wayne's ideas a bout Vietnam, be
they good o r bad, do not belong in 73 . He s hould
know that.

Vic Rosentha l K2 VCO/ 3
P ittsburch, P a .

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

Dear 73,

Oonaratulat tone on your article in .Ju n e 73 concer -n­
inK AM vs SS B. I n this day of crowded f' re -iue neies,
s hou ld we tolerate a mode of rransmlseton that uses
twice the band width neces8a ry for commun ications '!
.•• I would like to aURP-est no AM operat ior. in the
3.5. 7, and 14 MHz bands. In the 2J MHz band, n o
AM above 21.300 MH:r;, and in the 28 MH:r; band, no
AM below 29.000 MHz.

H enry R . P emberton W3PN
W a yne. P at J90 87

More AM /SSB

OOpB, w rong 71I agazlnt Grady . I think th~ radical ar­
ticl~ u- nJO in CQ !

De.r 73,

I am very much disturbed with the idea of the FCC
granting potlII ib ly " A Radical P roposa l" t o the wo uld-be
amateurs, " CB·s". I feel that I am in a poaiticn to
express my truthful o p in ion , because I o nce h eld the
call tW9296 , and therefore would be classed an "OM"
on the Citizens Band.

I reel that cbtainfnz an a mateu r ticket ill an ac­
complishment in it's se l f , due to the fact t hat you
can not s imply fill in an application and expect to
receive a ca ll s ig n. You must do some work on your
o w n. The only persons who want this proposal are the
typical " C. B. Lids". Why s hou ld we gfve them Borne
of our frequencies to use im pr ope r o per atimt pro­
cedu re on , etc. Let t hem s t ud y and obtain their licenses
like all of us ha d t o. We amateurs would be more t ha n
h a p py to hel p them out to eet on the air, I'm s u re.
B u t . n ot by changinliC the license exam.

I'm su re that once you ob ta ined your ltecnse , you
had the feeling of a job well done. 80 let's keep our
proud name and by all means let's keep the amateur
code and theory exam.

G rady L . Suton, J r , WAJGT T/DL0
Berlin Brigade APO 0 9742

ZIp

$ 9.95
16.95
13.95

6 -10 -15-20 Meter
Adjustable Dipole
with Universal Moun '
Ideal For Sma ll l o t s,
A.portments, Vacotiorling

$23.50 N..

621 HAYWARD STREET

MANCHESTER , N . H . 03103

OR W RITE FOR FREE CATALOG

10" square
stacked
30" square

DISTRI8UTOR

MODel # HS- l

--_.._._._ __.._.__ -• .._.-
_________ C.II

MOBILE/FIXED SQUALO
Squalo is 0 full ho lf wove, hori·
10nlol'y polarized, omni·di rec;tional
onIon no.
A.SQ·2 2 meter.
ASQ-22 2 meter
A.SQ ·6 6 meter,

Name

Ad dress

DYNALAB COMPANY
215·28 Speace r Ave. Q lleens Yilla~. N.Y. 11427

VHF-UHF
Conve rte " and Preamps for SO thru 432 Me..

Write for lit.rature.
S.nd for a umple COpy of the VHF'.r, the
only magazine for VHF and UHF ham,.
Parks EI.etronles, 419 S.W. First B.lVOrl.., are.

COMPLETE KIT PRICE ONLY
Sen d SOc for brochure

"HAM ST~I~K'~'__~

SEE YOUR
EPT . A-2

5 ALE
R C-6Il Walkie-Talkie• • used eood . VII /O batts• .. • . $15 ea.
Rl'ndlJ: 3611 Jnte rphone. new w/ tu bes & d)·narnol.or• . . $4 ea,
IIC-U K transmltwr , l"ertlfled $7.50 e..
'l'ransts tcetxed W ln 'lelS I ntercolD .. 110/ 220 VAC

50 /GO eyell's. uer pair $20. 00
T tans ls tor lzed Telephone Amp lifier $10.00 ea.

TALLEN CO . INC .
300 7th Stnet. Brooklyn, N.Y. 11215. Phone 212.499.6300

Dear 73.

... Overall, 73 is ll reat- but with o ne ho rrible de­
ficiency : you are bowing to Big B uddha QST"s lordly
dictvm that there ill no s uch thing a ll AM ph one .

W hy ig n or e a sign ificant j;(TOUP of a mateurs who
t horouehlv abhor t he cru de methods by which SS B ill
berne jammed down their throats?

J ohn M. Mu r ra y WIBNN
Bloomfield, Con n .



Dear 73.

Recently there h as been m uch controversy about t he
use of AM on t h e zc-meter band. Ama teurs usinJt' AM
claim t hat t heir r ight to operate in t he " A M" portion
of the band was established in a 10nJr-lltandinK gentle­
men's agreement. It is just coincidental t hat t h is AM
por tion ill the sesm ent of t he band in wh ich the
major it y of DX work is done .

. . . I operate Sideband and I a m not what one would
call a " b ig gun" a nd t h us. my voice is not well known
on t he ai r . However . .. it becomes pa rticularly a n ­
n oyinK to m e when t h e local AM 'er comes on and
het rodynes t he station I a m t alk ing to ou t of ex­
is te nce.

I am not condemninK AM as a mode .. • I am SUK­
KestinK t hat fl ne w Ge ntlem a n's Agreement be m a de,
in w hich AM operat ion be confined to a different
segm ent of th e phone band. 14250-14300 kHz seems to
be the likely ch oice. T his allows ample room tor op­
eratinK a nd leaves th e tower 50 kHz of the phone band
free for ser ious DX wor k.

D. Ch rililtopher Oh ly W B2YOA
Brooklyn. N .Y.

Dear 73.

. . . I n bannlna AM you are essent ia lly banning t he
new bu ilder. In takinR' t he s teps from N ovice to Gen­
era l , a builder t ype m us t s top at A M to lea r n wh at
i/Jn't in t he license manu a l or bee tnner'a radio bOoks
. . . AM equipment is relatively easy for the beginner
to make.

I am not sure wheth er your r emarks on t he ease
w ith which DSB ca n be built is correct or not . There
is no u p-to-da te literature on it t hat I can find .
Articles refer either to a 1953 78 or a 1647 QST issue.
They' re not easy to find .

Ch a r les L . H yser W A 3GXM
St rafl'ord,- W ayn e. P a.

Try J uly 19 67 irwe of 73, page 10.

Dea r 73,

Yes I I am t hru with 73 maKa zine for a very g ood
rea son and it is your own fa u lt . When you decided
h sm rad io was on ly for Slop Bucket a nd n ot for A M
you le t me out. You r last editorial (J u ne ) t ore it for
m e. I a m reeommendinz by letter a nd b y air that
my h undreds of f riends a lso send the five bucks to
h AM Inte rna tion al in s tead of renewine 73. So, get
ur subs from the 5 B boys.

P. F. H a dlock K21K
H ammond, New Yo rk

I'll btt you /Ja m just about the "arne thin g w hen they
mad e you fle t off spark .

Bouquets and such
Dear 73.

J us t fin ished t he July issue of 73 a n d I must s ay
you have paid a wonderful tribute to our Canadia n
neighbors. The article about t he Mal'iti me Mobile s ta­
t ions was excellent.

I agree with the editor's views w holeheartedly. CB
h as had a n u n fortunate infl uence on young people.
It is too easy to get a license in the first pla ce, a nd.
in t oo many cases t he adults using the band do not
set a good exa mple.

A lso wanted t o con g ratulate you on t he series on
y ettinK a N ovice licen se . . . it will su re ly be of grea t
help to many.

An ne Lefler W AI E LV
Mans fi eJd, 1\.1&11.
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Dear 73,

The excellent manner in w hich you handled the
W2 USA story ill deeply appreciated by me I Yester day
t here were two r egu la r "on -the-air" meetms a of
F lorida g roups. Some very complimentary t hings were
said. Many nice t hings were said about you r editoria l ,
w ith nary a word counter.

Dear 73,

Congratulations on your new Editor. He Is doing a
fine j ob, and has rekindled in me a new en th usiasm
for your r emarkable m agadne.

I am also p lea sed to see a m ON! b umble and m ore
construct ive W2NSD/1. His n ew attit ude of working
to improve ARRL operations, rather than destroy
them , makes sense. And in hill disillusionment with
DX Expedit ions , I even detect a r e lenting attitu de
on t he desirability of QRP operation. QRP opera tion
w ill improve th e state of th e art. The argument that
m or e people shou ld use higb power to demonstrate the
presence of radio amateurs on the bands is absurd, as
ten minutes of listening to them will verify.

Now [ uet a word abou t the letters in your May, 1967
issue. F or further in for m ation a bout anti-gravity
projects, W A6DZL might contact WpNL, who pub.
l tehee A.uto·Coll. I ehculd like to disag ree with
W A9QHS, because I find the new b inding of 78 is
excellent, and the magazine stays open just fine if yo u
crease it a t the m argin. My one a raument wit h your
format is t he p ractice of dist r ibutinll" advert isements
t hroughout t he magazine. Th is makes it impossible to
tear them out to r educe t he volume on the bookshelf.
The p roblem is that too many of your articles are
worth saving.

Thanks for n ot splittin g up articles in bits con­
tinued at t he back of the ma!l"azine. It makes them
easier to file separately for reference material. The
main p roblem comes when two good a rtfeles on differ.
ent sub jects come together. Could you please alt e r nate
good articles with irrelevant filler 1 Hi.

R. L. Gunther VK7RG
Sandy B.y. Tumania, Australia

Arthur II. Lynch W4DKJ
Fort Myera;, Florida

129S<ba u ,nclJ
ppd l,I,o&.co"

.end cert ck or 1'1.0.
ny re, odd"" tax

ThoUSAnd. of frequencl.. In stock
T,pe. includ. HC6/U, HCII/U .
FT.'''I , FT-,·U, FT.171••te.

SEND IDe: for cat.loq with o.clllator
circuits. Refund.d on Ii"t ord.f.
24008 Cr'yrtal ee, fL Mywt, flL PM'

LARGEST SELECTION In United 5t.t••
AT LOWEST PRICE55-448 hr. delivery

SUMMER BONUS SPECIAL
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#1 01 6EA 2N7 11 2 Boanls sa.OO
# 301 3EA 2Nl4 11 ................. • . . .. . . .4 Board s $3.00

Above, new. mini mum "lv.ltable lead len,tll \I~ In.

.....,nl,I" . broadband Rf detector
gl"., Cludlble tone .Ignol In the
pr••ence of any RF field from 10mw
tolkwand lOOke ,o1000me " "
•• CWmonltor with pOlltlv••,
.wltch UI•• only '''plckup antenna
and NO connec,lon to rill or key
e. code practice onillotor with
adluuoble tone &. built In .p.aker
• high gain 4 ,ranlhto, circuit
powered by long IIf. AA pent.1I
• 1680ug8 aluminum cobin., In
white &. block epoxy flnhh, 3 1/2"
by 2 ",," b'l1 1/4 ': weight' ounce'
.100" U made and lIuoront_d

the James research company
11 schermerhorn st., brookl n n. . 11201

oscillatoifmonitor

ARROW SPECIALS FOR OCTOBER

Send for Catalog # 132

Audio Tape, 1f4 In. I If, mil. apPNll . 4.000 tt. , 2 I'MIs $7.50
Shi pped Prepa id Conti nental U.S.A.

LEEDS RADIO
57A Warren Street Tel : (2 12) · 267·3440 N.Y.C. 10007

Dear 73,

Will you please sen d me a copy of the marvelous
editor ia l writte n by you in the July 73. I think it i8
perfect . It puts t he case on the t able. I want to re­
produce it and give it to our club m embers. Keep up
t he good work Jim Fisk WIDTY.

Eugene W . Sickles WA5DMT
Fort Smith, Arkanllall

Dear 73,
The A ugus t issue of 73 arrived yesterday .. . get­

tinll: bigg e r a nd better every month. Cong r a tulat ions.
I read yo'"r edito ri al as soon as I opened the mag.

(I a lwe vs do). O n p 'l. - e 2, y')u m ade t he er- t eme nt .
',rllA t hll bed fir. band tran.ceiver doe. not eoeer
the entirll 28 JlHz band!' Now, Jim, I realize that my
Swa n 500 is one of t he best, a n d I ha ve l-eon un de r­
t he irnpreaairm that I c()u lll wo rk the en t ire 10 meter
band. I hope the FCC knows ebort t hose boot leaeere
I h -a ve been t al kinll: to up t here, hi.

W e were u nder t be impression that one of t he pro­
poaala the FCC acted upon last year was to disallow
t he sa m e " t wo yee r for novices" t hat you spoke about.
P ersona lly I a m a ll for it .

$ 55.00
17.50

175.00
89.50
65.00
25.00
34.50

832A __ $3.95
8298 __ 6.95
4. 150A 5.95

Guaranteed Tubes

ID60/APA Jo-Pan ede ptor New
IP274/ AW A Io-Panada pto r Ere.
TS452C-Signa l Generator New
BC221-Frequency Meter Exc.
LM-Frequency Meter __ Exc.
LM-Power Supply Ere.
PRS3-Mine det ector Ere.

6146 $2.50
6155/4.125 9.95
7580 6.95

ARROW SALES-CHICAGO. INC.
2534 S. MICHIGAN AVENUE
CHICAGO. ILLINOIS 60616

Bill Moss W A8AXF
Petoskey. Mich.

Sorrv about thllt!
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t hemselves"

Some of our cus tomers are very knowledgeable
about receiver front ends. They w ill be pleased
t o know that two 6H A 5 frame grid triodes are
used up front with better t h a n a 8 db n oise figure
over the entire band. The band p ass is 2800 cycles
on both receive a nd transmit. L ike the lower
ban<h. only one s ide band is arbitrarily used by
m Oflt a ll barns; here on 6 meters the upper aide
band is chosen.

Antennawise, if you want to match 300 oh m s,
or an op en line, or , more likely, the common 50
ohm coax , you 'll be p leased to learn that t he Swan
250'8 pi tunes from about 30 oh ms to almost 1000
ohms.

Ob, and I forgot to mention, unwanted products
are down at least 40 db : the carrier is dow n at
least 50 db.

For you m obile buffa, t he 250 b as a built-in
Daise limiter, which belpa a great deal, and if you
will accept SOm e more advise, try u sing RG8 foam
ca ble, instead of RG58, and tben running t his, the
entire length of it, inside a piece of soft drawn
cop per t ubing, which you ca n ins tall in th e frame
of your car. Extend this appropriately to within
inches of the S0239 on the rear of the 250, and
s im ila rly t o the m obile anten na. Then bond the
tailpipe, t he eng ine, and everything else in cludin g
t he sheath of the coax at each end, to the copper
tubing. As if by mag ic, your ig n ition no ise will
almost disappear. Another must is t o u se at least
N o. 8 wire from your battery, or star t e r terminal
to the DC supply. If possible, connect a thru line
filter on t he flre w a ll of your ear, t hen run the line
f rom your battery to the accessor y sw itch thr ough
this filter . This will enable you to keep the im­
pulse noise out of the filaments of the 250. If you
do t hese variou s things, you will have the quietest
ins tallat ion possible .

Side hand mobile on s ix, especially in the heavily
populated metrop olitan areall, is the perfect antt,
dote for you Caspar Milquetoasts , who haven't
lea r ned your TVI diplomacy. W hile field days,
picn ics, or m ountain toppinll a r e obviously perfect
excuses for t he 250, t he m ore professional VHF'er
w ill be equally rewarded from his fixed location.

Don't forget that at 2.5 t o 1 VSWR, 10% of t he
forward power is reflected back into the trans­
mitte l', impOllinR' an additional bu r den on the final.
So please t ry to adj ust your operating f reQuency
to the resonant frequency of your driven elemen t .

Ge tttne back t o th e S wan-e-we do sell a lot of
these 250's , and all of the oth er Swa n models a s
well. W e natu rally have t o stock heavily, and we
w a nt your business- so we' ll t ry to sdve you a good
deal on you r t rade-ins, but remember, we have
never discounted and don't expect to s t a rt n ow.

A VHF SUCCESS STORY

H arvard,

61 7-456- 3548

tohams" helping

Woodchuck Hill Road,

Telephone

HERBERT W. GORDON COMPANY
help

THE SWAN 250

In the limited field of Amateur Radio we seldo m
se-e early evidence of a s tunnin g success. The so­
called e teeetee usua lly take sever a l years to develop.

Swan 's s ix meter side band transceiver is a
classic now , scarcely 12 months from the date of
its first commercial release. This is all the m ore
r emarkable because of the sm a lle r n umber of
hams occup yin g s ix met ers, 8.8 compared with t he
lower bands, and startling, too, because there are
so many neophytes on s ix meters h olding tech.
n lcian licenses who apparently have n ot been a fra id
to m odernize, or to atart in w ith s ide band equ ip­
ment.

The 250 is now owned by sever a l thnuaand hams,
who have found 6 meters a relatively QRM-free
band. Typical QSO's r anae f rom several hundred
miles on g round wa ve to double skip across t he
con tinen t . Bear In mind t ha t extremely lIim ple and
inexpensive beams, easily e rected and rotated, pro­
vide a ga in of over 10db, and t'equ lre ever so
little space.

But p rice h as a great deal t o do with t he Swa n 's
popu la rity. The com b ination of m oderate power
(240 watts PEP). excellent stability, and sou n d
design without frill s, has enabled t he 250 to be
priced at only $32 5.00. When you compare it with
brand X's kit, and brand Y's 20-watt ratlnil', there
really isn ' t any comparison. Swan w ins hands
down. Standard Swan su pp lies for AC or DC
operation a re readily available. F or example, the
AC unit with cabinet and speaker (M odel 117XC)
eceta but S96.00. The com plete 12 volt DC package
costs bu t S130.00. Wha t's m ore, If you already own
the low frequency Swa n transceiver, such a s the
360, or t he 400 or the new 600, then the same power
8u pply that you n ow have will power th e Swan
250. Another feature ill the op tlonll lly available
Model 14X, which for S1:5.00 will ena ble owners
of the 117XC or the 117XB power supply to con­
vert t o 12 vol t DC operation. Adding t he sup ply ,
$95.00, to the transceive r, $32 5.00, the result is
only $420.00. No wonder t he other msnurae­
t urer's have h ad t o reduce p r ice.

The Model 250 covers t h e whole 6 meter ba nd.
including MARS f requencies , as well. It Is very
easy to tune up, yet even easier to operat e. And
of cou rse it sounds g ood, too! (don 't a ll Swans? ) .

The h iJlh order of sta bility of the 250 didn' t come
easy, and s ide band r eception is a s im ple way to
show up drift . Swa n uses a 13 megacycle t rnn­
stst or teed oscilla tor and tripler com bin a tion, wh ich
is amplified by a 6EW6, then mixed with a 10.7
megacycle carr ier in a 7360 balanced m odula tor , to
result In output on 50 megacycletl. T wo 6146B's,
conservatively oper a t ed, provide long linea r t ube
life, with a hle h or der of effic iency.
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Leroy Lawmaster W5HOM
Watts . Oklahoma

WiIIi.m J . Barrett KIVVQ
Old Greenwieb , Co nn .

Dear 73 ,

No Sir ! Don't s top my maguine. Kotta h a ve it
e ve ry m onth.

I've been wa ntinK to write you a bou t 73. It's a
real good educational, he lpful, a n d inllp irinK maaaalne .
Bea ts all the others to heck . Those transistors look
s imp le . the way they are ccnneeted, Other makazines
s ho w eorn pfica fed hook-ups . I've been a " tube man"
fo r 20 years, but not anymore .. . keep up the good
wor k.

ha ve
CQ's
vital

le tter of t hanks. It is a ood to
ARR L's Metls ia h com plex a n d
P lease s tay as refretlhing a nd

Dear 73,

This is a br ief
an alternative to
ho-hum attitudes.
as you are no w.

It takes daring for a s pecia l interest group p ublfca­
t ion t o devote almost an ent ire nu mber to a s in R" le
topic. s uc h a ll you r treatment of Quads in May ; how ­
ever, I predict t hat issue will be nea rly a reference
work on a ll the aspects of them.

. . . T he way to keep ham r adio p tokressh'e, a n d
to ins ure it a place in t he spectrum in days a head ia
n ot t o bew ail how backward we a ll a re in edi torials ,
and t hen devote t he remainder of an issue to 75-met e r
a ideba nd , as QST does each month, T he way any ha m
magaz;ine ean help keep bam r a d io up to the " state of
the art" is to do what you a re doine. Publi sh thought
artieles a s well as nut a nd bolt deacr-ipt.irms, I n line
wit h a ll this , I will volunteer for t he Technicul Aid
Gro up.

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

RECTIFIERS. TRANSISTORS & COMPONENTS
6 tube am pl llLer . new 4. l b•............• .... 2 @ $1.98
%. . au m ll lO rs, ailDr ted •..•.• . . . . .... . . ... 50 @ 1.00
Ceramic dh e capaci tors, as sort ed . .. . . . . ...• .. 75 @ 1.00
Tan ta lum cilpac iton. assorted 10 @ 1.00
l'ol ercl,l ry batter ies . 5. 4 V .: .• . •••••• . .•• • • • •• . 4. @ 1.00
I.e .• TO -5, un tes ted. ma n) good 5 @ 1.00
I. e . • duat- In ftne , untested ...........•......• 10 @ 1.00
2~389. Il5 wt, 60 v. TO_53 .. . . . . .. . . . . . . .. • . . . . . . •. . 79
2:S::li07-11 auld pllltic . 11I00n s.lster •.... . ... 20 @ 1.00
2N"3704'06 aUld pla Ule erueon xlriter •...... • . 10 @ 1.00
2S I300 aU ld . P N I' & N I'N . J,i. leads 25 @ 1.00
2N1714 sil. power 10 W . 60 Y TO·S 4. @ 1.00
2N"456A ger. power 1 A . 40 V ••. •• .• • ••• . . • • . . . . ••• . •45
2N I021 A l en. power 7 A. 100 V .• . . ...... . ....... .. . .60
%!I' 1038 eer. meo:l . power 4 @ 1.00
21"1718 en. pwr.• 10 W. 60 V TO · 5. w/ ll .S. .• 3 @ 1.00

SILICON CONTROLLED RECTIFIERS
.75 AM PS 7 AMPS 16 AM PS

200 I'RV $ .un $1 .00 $1.65
300 P RY 1.50 1.55 2.15
400 PRV 2.00 2.05 2.65
500 1'11\' e. te 2.75 3. 25
Tophau . ~OO r-rv . 0& : 400 r-rv . .12c : 600• .18<:
Vll.rlcaps. new, 27. 41 or 11)0 P F • .. . • . ... . . . . .... .. $1.25
Minimum order $3.00, plus DOl tale, CODs 25%. On a
$10.00 orde r or more. p ick s ny $1.00 Item fr ee : On $25 or
more pick anJ 3 $1.00 items tree.

F'M
Cat.1or ELECTRONIC COMPONENTS

P.O. BOll 2'102E, Baton Rouge, La, 70821

S S B ' -SWA N 500' s
NOW IN STOCK-S495.00

KW~-1 . . . . . . • . . . . . . $i 95. Y1klng 500 •••••.••. 1375.
K \\'),I -2 Hl!i. :\"CX-3 199.
Poly -Comm 62 225. ~;I co 753 159.

LAR GE S TOC K OF US ED EQUIPMENT ON HAND
FRECK RADIO & SUPPLY CO., INC.
38 Bi ltmor. Ave.. Ash eville. N. C. 28801

P h. 704· 25-1·9551 CLOS E D S AT UR DAYS
T. T. Freek. W4WL Sandy Jackson. WN4AAL

THE R & C WILSON COMPANY
Box 393, Littleton, Colorado, 80120

Phone 303-798-2629 (Denver)
Tho R & C W llsOft Co. UMla Uz.. In low COlt lMl ul o rnent fot'"
the communlc.tlons f ield . We ean make li fo ..ter for you
by suOOlyinl your needs for leu .
HTH QUAD ANTENNA , new. proven r emal'k. ble results ,
fiberrl. u, unbreakabl e, boomleu. 10-15·20. ecmmeeetet ti e-
cuenetee .,.n able .... .••• •• . •••.. . _. . • ..... • . .. _.• . •$1 58
MUL TIM ET ER HP4IGA, • s tandard in the fi eld .. .. .. $89
SU RV IVAL EQU I PM ENT, tn nseel \'fr RTI59BIURCf.
121.5 mHz •••• .•• , •• . .•••• • • " •• • • • •••• •• .• •• • • • • •$49.95
8 . 330 mHz S IG NAL GENE RAT OR. GRS04-C,
ha lt price $ 124
RADAR ALTIMETER, APN.I. (or fun or partl . VG ..$9.48
TUNABLE VHF REC EIV ER. FM . A M, S -36. used , .. $49
300 mHz tD 6 GHz, T UNERS . "'II. ble , •.... $9.95 u p
TE L EM ETRY RE CEIVER. rrr-s-r n!, AC OP. mete" .
spe.ker ' $97
10 kHz·50 mHz SIGNAL GENE RATO R, almOllt ..me IS
GR-lolod Lt' except lahels In easy to translate German,
\'ery rugged , .,." ." •• ,., . . . . ", ... " ..• ,., ., ., ., • . , $199
Try us. we have. " no t r icks" moneg b. ck gu.rantee, IPe

our LIST ror details , send stamped en- etcoe.

Dear 73,

ReR"ardinR" July 73 , p . 33 . is a d isplay of QSL ca rds
recetved by W2USA at the 1939 W o rld's Fair. You
sa id it would be Interestt na to know if anyone had a
duplica t e of any of t he cards, T hirrl ro w fro m right,
seven t h card down is W8S C W . My card is dated
3·R-'39, Also, ninth row f r om left, 8th card down is
W8S KQ. My ea r d ia dated November 14, 1938 and is
for a 40 meter CW QSO. I also have a not he r duplicate
of th is card dated 1-31-61 for a 40 meter phone QSO.
H o w about t hat. 22 yea rs a par t a nd we exchang ed
sa me old QSL cards .

Would be in ter ested in seeing m ore artjc les about
the good old days.

LOQi. P 8lItor W 8SLF
Ba rberton, Oh io

Look f or th~ articu on pione~r D X in thil "'1tU~,

Dear 73,

I read wit h int e rest in Ju ly is s ue or 73 letters
"The F abulous Drone" by Mr . Nick Bas u ra of Los
Aneeles, Cal. , so I'll ask h im to move ove r as he has
more compa ny. I thought to be alone in tbese- thoughts
and was afraid to express them. Whe n 'Tho mas Edi­
so n 's b irthda y comes , t he local radio s tat ion g ives
h im Quit e a build up and cr edits h im with just about
everything in electricity. D id you know t hat N ikola
Testa discover-ed a c eur re n t'!' Dumping the s-eneretor ,
transformer and motor on Geol"R"e W est inghouse's
desk for which he received S1 million . .. He died in
New York in 193 4 w ith 8¢ in his pocket l What h ap­
pe ned to the million dollars ? H e p ut mos t o f it int o
h is exper iments. W ere he a business man . t he flybaek
in TV r eceivers wou ld carry his name. Thomas Edison
was a business m a n , while Nikola Testa was a n in­
ve ntor. In h opes Testa receives some ered tt on his
b irthda y . . .

JOlle-ph E . Vu('('o W 8HCL
Warren, Ohio

I 14 73 MAGAZINE



Queens Village, N.Y. 1142721 5·2B Spencer Ave.

COMPLETE KIT PRICE ONLV
Send SOc fo r broch u re.

HWI21AJ, 221AJ, 321AJ OWNERS
New Ihree band modilicalion

delivers Ihe perlormance of Jour
lransceiver on five 200 kc band segments
Feollturing se lect oll b le upper or lower sideband. and
selectable AVe.
Coverage : 3.8-4.0; 7.0-7.2; 7.2-7.4; 14.0-1 4.2; 14.2_14.4 Mc.
Front pa ne l key jack. Hew front panel and p la st ic
d ia l includ ed .

DYNALAB COMPANY

111111111111111111111111111I11111111 L:--Master Code ::--the sure and easy way ::-TELEPLEX METHOD Code I.... =
structloft gives you tralftlftg =
that makes you proud of your =
C1cf:Ompllshme-ftt. The ,.reatest =
pl easure derived from a.y =

_ hobby is Oft e ll'hib it lo. of your == . klll . Shaky . pHd. of a few wbrds per mift"'. == may bl' qaJnl'd in most afty haphazard . hiM'" == miss syst e m. Professlanal .klll wlll b. gained == only from professloftal trolftiftq. Brochure 7-5 I. == f ..._1f qiv• • you .... foeh. =- -- -:: TELEPLEX COMPANY ::- -
:: 739 Kazmlr Court. Modesto. Cal. 95351 ::- -- -:1.,111111111111111111111111111111111111111111111111111111111:

Item Condo Price
$
$
$
$

L • •

1..- - - - - - - -- - - - - - - -- - - - - - - -- -
TO : COLUMBIA ELECTRONICS

I 4 365 West Pica Blvd . Los Angeles. Calif. 90019
II I heve t he fo llowing equipment to se ll :

•
I
I
I
I
I
II Hd me , _ _ _ - .- ------ ..--.. - _.._ _ ._--

i Address , ---..--- - -- - - --- .

I City _ _ ,2 0ne __ ._Sl oIl l e .

CU S10M SYSTEMS
KITS . ACCESSORIES

I

We guarantee to pay more for
your gear! This coupon proves it!

If you have what we wdnt-TED, GRC, TRe , ARC , PRe, VRC, ARN, UR R, APN , H·P, G eneral Rad io, Tektronix
and other milit,H Y surplus eq uip ment-we will ouf-bld, ouf-buy and ouf-pay anyone else In the country'
Tell us yOUf b est offe r- AND WE'LL TOP IT! We trade . We SWoJp . We pay freig ht. And we p" y yo u fadl
For action , fill out coupo n, and olIir ma il it out today' Tod ay! Toda y!

COLUMBIA ELECTRONICS
4365 WEST PICO BLVD. LOS ANGELES. CALIF. 90019 (213) 938.3731

COLUMBIA SPECIALSI

STODDART FIELD INTENS ITY METER : All
r" nges. Like new .__ _.. P.U.R.

BC-4S4 COMMAN D RECVR .: ] ·6 Me. Like
new. . __.._ __ ...__ _ _ $14.95

MD-7/ ARC-S PLATE MODULATOR: . Ex-
cellent . $6.95

H S-31 HEADSET : 600 ohm . New! _$7. 95
1· 170 CAR BON MIKE: New ! Spedolll $9.9 5

BRAND NEW TUBESI

4-400A _ _$29.95 810 $14 .95
4CX300A 17.50 6146 _ 2.95

MORE RANGE •• •
with NO NOISE

543 W. 1841h 51., Gardena, Calil. 90241

ELIMINATE IGNITION NO ISE
ELECTRO. SHIELD 41

--:=:~YO=UR ENGINE
FROM

t



T elephone ",pealer type E&'l9. 40 :'"1';W @ • • •.. • •• • • . U .50
TAllEN CO. INC.

300 7th St.• Brooklyn. N.Y. 11 215 , 212 · 499- 6S00

B end ll 3611 telephone ampli fier with dY...molor n S IOO, In­
put 121' at 1 2A. out 220V a f .060A. Also 2 lubell 6SJ1 and
6Y6. 250 or ....ch l'o'EW .. . •.... . ....• . • . . . . . . ..•. .... $6.50.. .. .. .. .. .. .. .. ..

FM

Dea r 73:

I am t a kin J( the libert y of enclos tna a copy of a
le t te r I have rece ived from Glrish VU 2HG Z, which I
t hought m igh t be of Inte res t to you.

· .. I have become convinced t hat if we wait fo r
the ARRL or a ny other organiz.ation to do something
to he lp advsnce amateur radio in In d ia , it may be
too late in many instances to take advantsge of t he
opportun ity which exists.

I w ish t here was some wsy in which parts and
s imple equipme n t could be sent to t hose fellows who
are in such areat. need of it . It hu rts to h ave Girish
ask for low-power- tran8mi ttin ~ tu bes, GOO's, com ­
ponents, etc. which U. S. a mateurs h ave Iyinp: a rou nd
their s hacks.

Morltan W . Godwin W4WFL/WA2WOR
New York. New York

Radio Parts to India

Dear 73,

FM amateur activit y is e rowinz exponentia lly in
th e U .S. in spite of the tendency of ham m agazinelJ
to p retend it doesn' t ex is t .

Ho w m uch longer are the major journals going to
ignore FM as a standard mode of communication for
amateur radio operators 7 . .• Today, there are t hou­
sa nds (and this is no exaggeration) of active a mateun
operating on deeply entrenched FM channels on two
and s ix meters eeross the eountrv.

I speak for us all. I'm s ure, wben I say that we'd
like to see some promoting of our favorite m ode of
operation in t he ma jo r amateur m a ga zines. We wou ld
a ll like to see a m ont hl y colu m n devoted to FM
operation.

· . . Even Electronics l/l u. llt r lll er( carried R full-lenR'th
feature article (July 67) about I<'M activ ity o n t wo a nd
six mete rs . F M activity Is now so u n iversa lly ae­
eepted that one can rea d about it almost snywhere.

Anywhe re , t hat is. except in the ham journals.

Ken W. Sessions, Jr. K6l\IVH
Ontario. Cali fo rn ia

•••GO COMMERCIAL

Command Bet t ransmi tter BC· 458/ARC-5, 5. 3 to 1.0 Me.
l'cavllnj(c for pa rta or convert to s an excttee, VFO Of 100- W
tranemtnce. Tube1l: 2-1625'8 use. 807'8 ); 1- 1626 (Vli'O ) ;
I-Ill:?!! luning eye , (Cor calibraUon) , p lus crystal Cor call­
braUng VFO. Loads or parts. xew, only ...• .•..•. . •. . $9.50.. .. .. .. .. .. .. .. ..

SPECIAL
Canadian headse ts : Includes 2 earllholJee. two eushlcns, ad,
Juslahle headband, cord & plug; etee haa hand microphone
wUh puah-to-talk swi tch . 2000, brand new. each • .• ... $1.50. .. .. .. .. .. .. .. ..

That's right. G et your FCC commercial oper­
e tcr's license, and then work. at qood ptly, in
your "hobby" field-c-redic and electronics. We
prepare you by correspondence, under our "qet
your license or your money back" warranty. Get
full deta ils in our fre e "FCC license Course
Brochure" . Write :

Grantham School ot Electronics. Dept. R.
1505 N. We.t... Ave.. Hollywood. Calif. 90021

Excerpts fro m VU2HGZ's letter fo llo w :

MAKE MONEY
BY PHONE!!

YES ! You can rneke 81G
MO NEY by ce llinq us collect
-today!-if you have any of
the fo llowinq equipment. We
urgently need end must buy :

TED Redlc Transmitte rs , RT·b7 a nd RT-b8/GRC
Transce ivers, PP·I 09/GR Power Supply, R· II O/
GRC Recvr., C-433 and C-434/GRC Controls,
AN/U RR.1 3 lind ·35 Radio Recvrs., AN/ARC.
27, -34, -52 Trenscelvers. PLUS any hi q ua li ty
military or commercia l TEST EQUIPMENT. We
poy the most-fastest!-with a smile l CALL
TODAYI

COLUMBIA ELECTRONICS. Dept. 7
4365 We.t Pico BJ.d.• Lo. A.cele•• Calit. 90019

Pho.e, (213) 938·3131

My Dear MorJran Godw in .

It was with t he greatest pleasu re that I received
your letter. . I was very p leased to r ea d the 73 editorial
regardi ng hams in India and ot her developing eoun­
t r it'll in the world. H e is Quite r ight in suggetl t i np:
that we do not need very sophisticated equipment ...
what we need is a lot o f techn ical li te ra t u re and also
lots of components in reasonably usable condition .

· . . I am Secretary of the Gujarat Amateur Ra dio
Society. Today we have about 20 licensed member-a in
t he club, with about 30 more cominK up. But we h a ve
totally run out of parts and 110 are in the doldrums.

· . . Some of the members of the club lire VU2MQ,
V U 2MVZ, V U2CC, V U2PWZ. VU2PXZ, VU 2U D,
V U 2R E , and V U2HD. Small g ifts sent individually,
a nd in small pac kets, can be rece ived by us w ith n o
for ma lity. W e also need some va lves (6 146) , etc.•
ph ase shift networks , g r id dip meters, and cathode
ray t ubes , etc.

The club m eets t h r ice a week in a small shack
with VU 2GC as a club s t a t io n where we also take
reauler f r ee Morse Code classes and guide everybody.

Glri.h H. Shah VU2 H GZ
Maternity and Nunin&" Home
Relief Road
Ahmffiabad. India

H ow about looking in you" junk bO:l:e6 an d helping
th ere f eUow6 out 1 I f you /lend /lmaU packag,., there
61louldn't be llny trou ble with customs,
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S 5 5 POST OFFICE BOX 74C

0 T A SOMERVILLE, MASS. 02143
L A L featuring transistors, recfifi,m ana
I T E components

D E 5 SEND FOR OUR FALL CATALOG

i

II

countries in t w o
m y G otham Quad
wa tts , .. W 3AZR

Top Hat and Epory.
PRY , . A MP

'00 .07 I 600 . /8 I 1400 .55
200 .09 I ... .22 I 1600 ...
'00 . 12 I 1000 .35 I 1800 .90

I 1200 .50 I

Silicon Controlled Rectlften

P RY I 3. I 7A I 20.
50 I .35 I .45 I .70
' 00 I .50 I .85 I ' .00
2"" I .70 I .96 I 1.30
300 I .90 I 1.25 I 1.70
'00 I 1.20 I 1.60 I 2. to
'00 I 1.50 I 2.00 I 2.50
' 00 I L80 I 2.40 I
700 I 2.20 1 2." I
'006 I I 4.00 I

SR Flip Flopli $ . 90
SR Clockeil Flip Flops $1.13
SRT Fli p Flo,. $1.13
ElPan:iable OR Gates $1.00
JK Fl ip F lops $1.15
Dua l NAN D NOR Gat n $ 1.00
OR Elpan del'$ $1.00
Dual AN D GatUi $1 .00
Quad NAND NOR Gatn $1.00
TO.85 flat pack, with Itold Guaranteed
to wllrk . They tome complete with uhe.
matic. e lHt. characteristic sheet & lOme
typieial a pplieations.

MORE
INTEGRATED

CIRCUITS
~

=

QUADS

117

Worked 42
w eeks with
and o n ly 75

CUBICAL QUAD AN­
TENNAS- th e s e two
element beams h a ve a
fu ll w a velength d r iv e n
e lemen t a n d a r eflec tor;
the gain is equal to
that of a three element
beam and the directly.
ity appears to u s t o be
exceptional! ALL MET_
AL (except the insula­
to rs}-abso] ute l y no
bamboo . Com plete w ith
boom. alumin u m alloy If
spreaders; stu r dy. u nr- V
versaI-type beam m oun t ;
uses single 52 ohm coaxial feed ; n o stu bs o r
m atching d evice s n eed ed : fu ll instruction fo r
the simple one-man assembly a n d inst allation
a re included; this is a foo l-proof beam that
always wor ks w ith exceptional r esults. The
cubical q uad is the a ntenna u sed by the DX
c hamps. and it w ill do a w onderful j ob for
you! Rem em ber: These are a bsolutely complete!
10·15·20 CUBICAL qUAD $35.00
10-15 CUBICAL QUAD 30.00
15-20 CUBICAL QUAD _.. 32.00
BEA MS : new complete with boom and hardware ; SWR 1;1;
handles 5 KW : ad',utabl~ enure band : '%0" and 1" alum.
alloy tuh!og: si ngle coax ial reedl lne :

4 EI 20 $32.· 2 EI 13 $12.
3 E1 20 22. - 6 Ei 10 28.-
2 E I 20 16. 4 EIIO I8.
5 E I 15 28.- 10 1'"1 6 12. -
4 EI 15 25. - .. Ei 6 15.
3 EI 13 16. " HI$ 20' lteel boom

ALL BAND VERTI CAL V8G (6 t hr u 80) $16.95
AL L BAND VE RTICA L V I60 (6 thru 160 ) 18.9 5

Ul"mll _ith order: Ih tppl'd chal"l1tl collect.
GOT HA M. 1805 P ur dy A~. Dept. 73, Miami Beach. Fl a . 33139

S ILICO N POW ER RECTIF IE RS

PRY , ]A I 12. I 20' I 4DA

' 00 , .09 I .SO I .40 I .75
200 I . 16 , .50 1 .60 I 1.25

'00 I .20 1 .70 I ... 1 1.50
'00 1 .SO 1 1.00 I 1.20 I 1.80
800 I .40 I 1.25 I 1.50 I 2.30

' 00' I ." I 1. 50 I I." I 2.70

Terms: FOB Camb rid g e, Mass.

Send check o r money order. Indude
postage. Average weight per packag e
111 lb . Allow for C OD . Minimum order
$3.00.

either direction when breakdown volt­
age is exceeded. Used in lig ht dim-
mers, etc 2/$ 1.00

o ~.~_~ p~~_~~_ 3A, ~_~_:~$;. s~ri~~:~

O NEON LIGHT OR NIXIE TUBE
drivers. An NPN, TO - 18, S, tran·

sister with " Ve BO of 120 ...,3/ SI.00

O SI M to 2N2875 IPNP) . Silicon
20 wetts with 30 MHz cut off,

__ _____..__._ _. _ _ ..,$.75

O H IGH VOLTAGE NPN ISOV.
VBCBO at 2.SA. High HFE In

10-M pe ck __ S.75

B C Elec:tronic:s
r .l.phone 312 CAlumet 5·2235

Micltic)an Av.nu. Chic:a90, Ill inois 60616

TO·66

Our semico nductors have full f.!lctory
le ngth lea ds, e re America n made, un­
used end in good physic ,,1 co nditio n.
Our technice l de scrip t ions and pic.
tu res e re complete ly e cccrete.
A ll our transistors a re checked fo r
voltage & ~a in to ins ure our customers
good tr"nSlstors within the categories
we edve rfise. W e will sterid on our
eep utet lo n fo r qu" lity p rod ucts and
service .

OUR TRANSISTORS "
RECTIFIERS ARE
GUARANTEED TO

WORK

TRIACS
PRY I 100 I 200 I SO, I '00 I 500
5.A .90 1,40 1.75 2.25 2.&0

O 10·WAIT ZENERS. 3· 200V. State
d esired vclte qes Ea ch $.60

O 50·WATT ZENERS. 6-200V. Sta te
desired voltages . .._._Ea ch $1.50

O SILICON BILATERA L SWITCH.
Re p la ces 2 SC R's by firi ng In

MORE MISCHUGA
F250A20 r-eruns mechanlea l rIIt"r 250 KC.

Il and width It 6 dB. 2KC: at
GO dB, 4.3K C. Nl"W. 4 for $25 .. .. $6.50 ea.

239 KC I F for ne command eeeeteee. eully
adjusted to 250KC with 2 APC· I.
f for $1 .85 30c ea.

FILAMENT TRANSFORMERS
24 V Prl. nsv seer. Fully shielded

sa'idle mount . wtre leads (1 ICC·
I VI A ondarY soldered to shield. eesus­

cull 2lh·x2y'/"x2l;4 ". 2 lba, NEW,
• for '6.50 • . .. • . . • ...• . . . . . . • . • $1.75 ea.

HAMFEST SCHEDULE
F indlay, 0 .. Sept . 10 ; P eoria, TIl.. Sep t. 1'1" : ClnC7. 0 .•
Rept. 2~ .

All orde rs. exeep t, In emergency, or I ' m at a ha mfesi.
shi pped sa me day recelvf11 . F or frt'e " G Oo n n:" sheet . send
Iielf-addressed. st am pl'l:! en relope--P f. I-:ASE, PLEASE Include
sumelent tor POStaI'e. any l'ilC'l'U eerumed _lIh order. I carTy
pr ivate (T ravelen) pa~el POSt tnsueanee. for domestle parrel
post. For items too heary. or too laree for parcel tlOSt,
I SUjl"ges t bus pareel upren . P lease advise name of bUI
li ne, an d ci ty. where you can pick up the shlpml"nt.

2333 S.

JFD PISTON TRIMMERS
!II · 8 or n ed ptesue co,-cred. ,,, .. d lam. *..

lon( plul adjus ting screw. Solder
I _ 5 p F krminals. ::-.,r;w. Choice. 6 for $1.00 IBe ....
S W IT CH 3·deck. IS·posillon f>OLID SIf.VER

CO:-;T ACTS simila r to c u r. JVOO 11,
2lh ~J:2~xf;1.f." lon«, plus lh " for ~ ..
.ha rt. NI-:W. 4 ths . 4/ $10.50 . .... $2.75 ea .

3 _ 13 pF Jo:UtE X650 miniatu re ceramic t ri m.
mer. latl"lt type \4" dlam. "'. thkk.
S EW. 5 /$1.00 23c ..

12 MFd Tubular lytle i " dlam lonllr.
wire ar lal leads. SEW. % lb.

700 VDC 4/ U .OO 79c , •.
Z· I OliM ITi-: pla te choke. 5% mHy.

8"'1 ohm. I amp. 40 to 120 mHz.
RU.J.IOt:S G HEEN. X EW . .... •. 10 for $2.00
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Trigger Electronics • ••or your mailbox
is as near as your
phone

Trigger-for the most complete inventory
of amateur and CB equipment. Everything
in stock for your convenience!

Trigger has cut t he red t ape of t tme.con surnlng
credit delays. Just pick up t he phone and cali
us (no collect calls, please) and your goodies
will be on t heir way-usually the same day!

WHY IT WILL PAY YOU TO DEAL WITH TRIGBER
• Amazing Trades
• No Down Payment Required
• Low Budget Terms
• Midwest Bank Credi t Cards Accepted
• Fast . Efficient Service
• No Waiting
• 20 Minutes From Downtown Chicago Or

O'Hare Airport
• Near Junct ion Of Routes 64 & 43
• Plenty Free Parking
• Open Weekdays Until 8 :00 PM
• COME IN, BROWSE AND GET ACQUAINTED, AND

SEE THE MOST COMPLETE INVENTORY OF HAM
AND CB GEAR-ATIRACTIVELY DISPLAYED.

NEW EQUIPMENT ON LOW BUDBET TERMS
another important
TRIGGER service:

WE BUY USED HAM
GEAR rm~ C:)$I-l
PROMPT SERVICE .. .

PROMPT CASH!

Ameco
Astatic
B&W

CDR
Cush·Craft
Dow Key
Drake

Eico
Pineo

Hallicrafters
Hammarlund
Hy-Gain
Johnson
Mark Mobile

Millen
Mosley

National
New-Ironies

and many other major brands

Numechron

Regency
SBE
Shure
Swan

Trimm
Vibroplex

Waters
Weller

Amount
Enclosed

No co m p:my processes foreign
ord er s a n d inquiries with
greater di spatch than Trigger

r ------- - - - - - - - - - - - - ,
TRIGGER Altn: W91VJ
7361 North Avenue
River Forest, Illinois
RUSH THE FOLLOWI NG:

NAME _

A DD RESS _

CIT Y ST ATE ZIP' _

ORDER BLANK TO : trade ur present gear, order
equipment, sell ur gear for cash.L J

STORE HOURS Weekday. ",00 A.M.-B,OO P.M.
(CENTRAL T IME) Saturdays 9:00 A.M.-3;OO P.M.

ALL TELEPHONES (312) 771-8616

LIKE· NEW EQUIPMENT ON LOW BUDBET TERMS
• Ten·Day Trial • 30·Day Guarantee

Tops in performance and appearance, thorou ghly and beau­
tifully reconditioned, and clean as a pin. Alignment, calib ra­
t ion as good as new, and f requently better. Listed below are
but a few of the hundreds of items and accessories cu rrently
available. Write for complete listing and prices.

UKE-NEW ....RGAIN SPECI...LS FOR OCTO.ER

}Js, $~'n SIt~&A• • • •••• ••• $IH HQ I ~5C .•• • • • • • . $I 79
U S1 59 . " lH 2 59 HQ I 70" C 27.
SI£ Jlo ; U. NC125... . . ....... HQUO"C )7.
SUL" Ll"lUIt •• • n. Heno IH SP &OOJ x n.
INlfRCfP TOIt It .. JU NCII30 19. H/II O.... .. .. .. . 1.
J OHNSON U tlGER. " He3OJ ••••••• . • • n. snoo 19.
UNG ER I I 111 "ICX S nq Ox 6 0A 17
510 7 . GONHT G11A •..• 5. SE NECA VHFI 1 77
SXll O U ' ''LAXY I II , AC I . . HA.H , " P ~ " u.
SXIII .••..••• . • 1_7 ' LOltE VIO Vf O. . J. Slt610 SCOPE.. •. ' 7
suu n . !ICO 7SJ 1)7 nr;, o CONSOLE.. 1 ~

SXIU 19 . CENlII:A l n ov J7. [lCO 72 0 lo.
sxn o 121 P,H LAlo OOC 119 [lCO BO....... H

IIMJTfP gU~NT I TV NEW fICO kITS

~~7F', 15H SS 8 TRANSCEI VER $139
",,'PE C 1 ~~ 751~C O~ 15~VC $5 9 '~~
{~ - 110- - -90 W~TT CW $61 ~~l

715·· · 60 WATT CW $J. ~

7t t - · VfO W, AC SUPPLY $5f

A SMALL DEPOSIT WILL HOLD ANY UNIT ON LAY·AWAY.
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CHARGE IT at Edwards Electronics . Dis count
prices with time payments. New Equipment, f u ll
warranty. Drake TR-4 $511, R-4A $349.50, T -4X
$349.50, Galaxy V Mk II $365. SW-350 $365, S W500
$430, SB-34 $360, P a y m ent s as low as $10 m o n t hly .
We take trades: R e cond itione d specials: NCX-3
$199, SW-240 $189, S B-34 $279, SW-350 $299, Galaxy
V $299, HT-37 $199, HT-32 $199, 2-B $199, 75S -1
$275. 75A-4 $425. Viking 500 $199, NC-303 with
6&2 converters $239. Send for big lis t . Comple te
selection of Drake, Ga laxy, S wa n, SBE , H y G ain,
NewTronics. New Ham-M rotator $99,95, E d w ards
Electronics , 132{) 19th St., LUbbock, T e x a s 79401.
Phone 806-762-8759.

SELLING CESSNA 170 airplane. Will take Collins
S-line or K WM·2 in trade. Also need kilo watt
slim profile linear. K 0TGR, P a u l DuBois , Route
5, Newton, Kan sas 67114 ,

Swan 350 and matching 117-C power supply. Ex.,
cellent condition. Also T u r n er 454 X SSB M icro­
phone, 8 WR meter, CDR TR-4.4 r otor, B u d Iow­
pass filter. $400 for complete package o r make
offer on any or a ll of above items, Robert
Woerner, WA8NSJ, 14662 Lakeshore Drive, Grand
Haven , Michigan 49417,

HOMEBREW LINEAR w ith 4 811-A's, T R sw itch,
filter and nine 811-A's, for $75. Ship collect. D a v e
Gould. 5600 Sly Park Rd ., Pollock Pines, Calif.
95726.

EXCELLENT SUPERPRO (BC779) tuner and IF
cans on a lumin um c hassis with panel, hard w are,
schematics, Make offer. J . Sandberg, K 6YPU , 1138
Rustic Rd., Escondido, Calif. 92025

FOR A COPY OF the W eid n er r a d io news l e t t er,
write A . T . Cline, Jr.. 240 Peachtree St., A tla n t a ,
Ga. 30303.

DX -l 00 $80.00; SX·140 $70.00, Both mint. Unuse d
GD-125 Q -mult, $10.00. A ll for $150, o r m ake o ff e r.
FOB. WA0NDV, 611 N . Hartup, McP herson,
Kansas 67460.

MILITARY SURPLUS TV EqUIPMENT, b y Roy
Patenberg, giving schematics o f C R V-59A AE TV
Camera , CRV-59AAG h ig h sensitivity camera,
CRV-52ABW TV transmitter, CRV-60ABK TV
monitor unit, and CRV-46ACD TV receiver, all
for $1.00 from 73 Magazine, P e terborough, N.H .
03458.

MARYLAND 2-METER TERMITE NET CDNTEST
begins 2100 G MT October 21, runs 24 hours .
For contest rules, etc., write the club at B o x 153 ,
Linthicum Heights, Maryland 21090.

SACRIFICE FOR qUICK SALE S w an 240, min t
condition , u sed only 4. h ours , o r iginal carton ,
$150. WA4WAO, 1815 Forney Drive N W, H u n ts­
ville, Ala . 35805.

qST 1931~1942 bound, good condition. Make offe r,
David Gar land , Swar t hmore College, Swar t h m ore,
Pa . 19081.

ETCHED CIRCUIT PROJECTS f rom 73, Send
your name, address and 4(' stamp for a catalog of
etched circuit boars, to H a r r is Company. 56 E .
Main St .. Torrington, Con n . 06790.

RANGER II, $225 .00. NC-270, $100,00. Clegg 22'er
with mike. $200.00. W a n t z-meter FM. J a m e s
Kelley, K4YBB, 942 NW 16th St" Miami, Fla . 33168.

HEATH SENECA 6 and 2 meter transmitter, Mint
condition. $150, R. Stephens, W 2NTZ. 3048 W ilson
Ave., Bronx, N .Y. 10469 ,

and 2BQ multi­
Pick-up only.
Oakhurst N .J.

SWAN 350, one month new, in mint condition ,
$360; Swan 14-117 AC/DC Power S upply, with
cables, $75, or both units for $420, 18AVQ antenna
for 825. AU FOB Los Angeles. Selling out. Send
cer-ttfted check or money order to A lan Snowden.
K6YPB, 22740 Clarendon St.. Woodland Hills ,
Calif. 91364.

WRL SAVES YOU MONEY on used gear. Tdal­
ter ms-guarantee. Without trades: 62S1 $589; G -76
$12995; SX-1l0 $99.95 ; SR150 $299,95; H W12 $99.95;
SB300 $239.89; King 500A $169.69; Eico 753 $119.95;
HQ170A S239,95 ; Ranger II SI79 .95; Galaxy III
$179.95 ; hundreds more . Ask for free Blue Book
list. WRL, Box 919 , Council Bluffs, I o w a 51501.

WANTED: January and March, 1961. issues of 73
Magazine for my personal collection , S . B. Young,
W0CO, Rural Route 3, Box 94, Wayzata, Minnne­
sota 55391.

CHRIST IA N HAM F ELLOWSH IP now being or­
ganized for Christian fellowship and for gospel
tract efforts among hams. Christian Ham Call­
book for $1 donation . Free d e t ails on request.
Retired ham to run missionary net desired ,
Christian Ham Fellowship, Box 218, Holland ,
Michigan 49424,

* We cannot check Into each advertiser, so Caveat
Emptor • • •

CANADIANS: EICO 753 transceiver, 751 PI S . one
year old , S375. McCoy 48Bl 9-Mc xta! filter un;
used , $35, VE2DDH, Box 1116, Senneterre, PQ.

TRADE COMPLETE CoIlins Station, factory re­
conditioned 1967: 75S-1, 328-1, 312B4, 516F2 , 30L- l
for la t e model pick-up truck with camper, Bob
PeUyes , 6728 Newman, Arvada, Colorado.

* For $ 1 extra we can ma httaln a reply box for yo••

* We will be the Judge of suitablllty of ads. Our re­
sponsibility for e rrors eriends only to prlntln9 a co....
rect ad III a later Issue.

* Type copy. Phrase and punctuate e.actly a s you wish
It to appear , No all-e:apltal ads.

TELEVISION CAMERAS: 2 RCA TH-I0 heads
with 1.0.'s, video DA's, Pr-ocessor-s, Color monitor
TM 10, TM 21. Make offer. or inquir y , H a r old L.
Harrington . 908 W . B eaver Ave., State College,
Penna , 16801.

* Pric_$2 per 25 words for lion-commercIal ads; $5
per 25 words fo r busIness venhres , No display ads
or agency discount , Include your check with order.

FOR SALE: Drake 2B Receiver
plier. Mint condition, $195,00 .
WB2CTQ, 210 Roosevelt Ave.,
07755, Phone 201-531-0246.

GALAXY V, AC SUPPLY, speaker console and
T u r n e r mike. Used less than 8 hours . $300.
WA5GGF, 1601 Everglades, Tyler. Texas 75701.

,



-

WANTED
ALIVE

all your surplus
VACUUM TUBES

a
SEMI-CONDUCTORS

Cla. h in on y o u.r le" o ....r . t ock .
production o v e r runs .II: de. icn

obsole.cence.

REWARD-CASH
WRITE.WIRE o r PHONE

~or ourTOP DOLLAR quotaUon

(201) 351-..2 00

UNITY & iea ,-,«
107 T .. ..unbull S t .,

E l lzabeth ,N.~.07206

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73.

ARNOLD'S ENGRAVING
Personalized

Wo rks on 110 VAC-$10 .9S

WA2ZHA
M.tall ex lapel bar-$1.50 or TI. CIlp-$2.2S

ARNOLD L1NZNER
2041 Linden St. Rldqewood. N.Y. 11227

.-.

AllTRONICS·HOWARD MODEL l Rm CONVERTER
'rerewritee Mool'! " L" frequency. shUt converter deshmf' d
for two-tone AM or FM with Umlter operaUon available
by switch. Solid stete ratio co rrec tor campens.us for la<l­
Int; slgnab. Permits cop)'lne on Mark or Space only. seiee­
tor marnet de loop suppl, built-In with blu supply and
octal socket for optional polar rt>la,. to key tnnsmltter.
6W6 xerer tube. Ptua-tn discriminator for 850 crete or
other shUts. Cathode ray or dual eye Indicator. Auto-Itlrt
control system opti onal. Price. for 19'" rack mounttne:
Model "L" with dual eye $199. Model " L" with C. R. tube
Indicator $%7'. Cabinet $19.50

ALLTROHIC5-HOWARD CO.
Bu It, Boston, )l1U&., On Ol. Td. In-1U-oOfol

120

WANTED: Used. radio a n d electron ic t extbooks.
Anything from before 1900 to p resen t day . I will
buy any copies that I do- n ot already have i n my
personal collection . P lease state title, author,
d ate , price a n d condition. W1DTY, RR 1, B ox 138,
Rindge , N .H. 03461.

SELL: Pair of slightly used 8122's . $10 each .
S . R oth , W2FXO, 12 Long Hill Dr., Clifton, N .J .

SP600JXIF w it h m anu al. No modification s . Ex­
cellen t con d ition . Sell or trad e for lin ear ampli­
fier. Will shop FOB. KL70KjKH6, Box 291,
Wa h iawa , Ha w a ii 96786.

$1 BRINGS construction data for the new and
uniq u e Barb'd Wire Antenna. An easy, low -cost
a pp lication of t he ret-dtpote theory. C . Leroy
K err, B ox 444, Monteb ello , California 90640.

WANTED USED as is GE TPL 150 Mc mobile
units. W5PAX, 509 E . 41st., Austin, T ex a s 78751.

MUST SELL Apache S B -10 and HQ~145XC w ith
x tal cal. fo r $300. Will add Hea thkit HO-13 Ham
Scan to deal. WA9KQG, 1003 7th St. , Hudson, Wis­
con s in 54016.

EXCELLENT 1'" RACK cabinet o n free-rolling
d olly , 61~." v er tica l space, with panels, slid ing
shelf. Make offer. J . S a nd berg, K6YPU, 1138
Rustic Rd ., Escondido , California 92025.

NAMEPLATES: Introduce yourself with a hand­
some durable pin-on nameplate. "Amateur Radio"
h ot-st am p printed. in r ed, green, blue or black
on w h ite p lastic. Name o r num b er in 1,2" em­
bossed color ed tape to match. Sa fety latch . Size
1%" x 3", $1.00 post paid. L y on P lastic Co ., Box
163, Brunswick , Ohio 44212.

HOTEL and APARTMENT SUITES
On world famous Wilshire Blvd. Newest and finest
accommodations. California contemporary styling.
Every room equipped with TV and AM .. FM radio.
FREE PARKING. Completely air - conditioned.
Lorge swimming pool and plenty af patio for loung.
ing in the sun just outside your door.
luxurious comfort combil'led
with all modern eenveolenees ,
THE BEST ADDR ESS ;n

LOS1\..lfGEES
CALIFORNIA'

7J MAGAZINE
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SELL JOHNSON RANGER I, $100.00; HQ-110
$90.00; spe a k er $5.00; Vibroplex speed key with
case, $12.00. WA IFKT, D avid H e e ley. 30 Brook ­
shi r e Rd ., H yannis , M a s s . 02601. Phone 617­
775-4972.

HALLICRAFTERS SX-IOIA with s p eaker. J ohn ,
son Valiant , Hy-Ga in TH-4, ca b les, SWR bridg e .
m any accessories, professionally m a intained.
R . Yarm u s , K 2RGZ . 5900 Arlington A ve ., Riv er­
d ale, N .Y. 10471 , 212-884-6336.

CLEGG INT E R C E P T E R B with C legg A ll B ander
i n g o o d cond it ion. Price firm $250.00 for both FOB
S tanhope , N .J . G lenn C . W ard, WA2KZF. RFD I,
S tanh ope , N .J.

58·100 WITH MATCHING HP·23 AC/PS, H M-15
S WR a nd 8B-600 s p e a k e r . Mi nt cond itio n, $400.00.
Vito Fiore . K9UCM, phone 312- 749-0913.

TELETYPE 14TD for sale, complete with sync
motor , end-of-tape sensing pin, tigh t -tape lever,
cover. Specify 65 WPM (7.0 unit ) o r 75 WPM
(7.42 unit ). New, $37. G o od u s e d , $20 . FOB D e t r o i t ,
Michigan. Satisfaction guarartteed . K e ith P eter­
sen, W8S0Z, 1418 G ene se e Ave., k oyal O ak , Mich.
48073 .

THE NEW MAINLINER TTjL-2 a p pears in S ep­
t ember RTTY J o u rnal. Do y o u s u bsc r ibe? $3 per
y ear i n U. S . & Canada . P .O. Box 837, R oyal
Oak, M ich . 48073.

GREAT BUYS, eJectronic m echanical d evices
ca talo g 10¢. I -F assembly 30 MHz lo a ded with
miniat ure c o mponen t s; c ost govern ment hund reds
$5.95. Transistorized co m p u ter b oard s asso r t men t
totalling 75 t r a n sistors o r more $5 .95 . T ele t y p e
m o d e l 14 typ ing rep e r fo r a t o r w ith automat ic tape
t ake-up rewinder electric driven 115VAC 60cy
single phase both units new u n used $69.96 .
B onanza s pecials $2 (g e n e ro u s quantit y ) gears ,
k n o b s , r ela y s , toro id s , s w itches rotary , to ggle,
le v e r . S atisfaction g ua ra n tee d. M ore informa tion
on request . F ertik's Ele ctronic s , 5249 " 0 " St.,
Phila . P a . 19120.

MUST SELL HT-37 a n d N C-300 bot h f or $375. I
w a nt to b u y a n SB-lOO. WA0MYH , 240 Sunrise
D r ., H u r o n , S .D. 57350, p ho ne 605-352-9582.

CONAR 500 RECEIVER. IDEAL FOR N OVICE
STATIONS, $33. A m eeo CB-2 converter, 7-11 m e
outpu t , $20. Both items postpaid . Willia m W eir,
WB4GEW, 406 Prospe c t , B e rea , K y . 40403

•
WANTED ARC-5 R-19 rec eiver in good c o nd ition .
A lso n e ed TR-44 ,0 1' h e avy d u t y TV rotator.
W illia m W eir, WB4GEW, 406 P ros p ect , B ere a , K y.
40403 .

Al COMMUNICATOR IV, 6 m eter, transce iver,
$165. Matc hing G onset VFO for 6 , 2 & 1% m eters,
$40 . B oth $200. FOB. T om S c h rop p , RR6, C larks ­
ville, T enn. 37040.

HQ..I 29 X le ss cab inet fo r r a ck mou n ti ng $40 plus
s hip p ing. DX-IOO $75 p lus s hip p ing. A s tatic m icro­
p hone 888 f or broadcast station $40. R o a che ,
Canterbury, C onn.

HALLICRAFTERS HT-37 $1 75. SX-I01A $175 .
SX-99 $75 . Skyride r Defiant $25. RCA Voltohmis t
VTwVM $ 15. Simpson 260 YOM $15. Exc ellent
conditio n . W0KON/7, Box 473, Sumner, Wash.

COMPLETE 6&2 METER STATION. TX-62 VFO
HE-BO, CN - 144/pS l , Dow R ela y , 729sr m ike . E x c el­
le n t , $250. Heath Two 'er like n ew $40. WB20MK
W y oming , N .Y. 14591.

OCTOBER 1967

GET IT FROM GOODHEART
SOM ETHING NEW FOR VHF S W L-'S

B rand new VUF tcrrs In orl.g lnaJ cartons ; look eu et ly like
tbe ra miliar BC_453 Com mand Rewn but a re 9- t u b, SUPI5l'_
het 108. 135 me AM revllI and very en)' to power & control
wlthollt tollching a n)·thlng Inside the unit; )'011 ca n even
connect an S -~lete r el" ternally. W e f llrnlsh schematic and
complete lnlt ructlonl on all pin connect ions and a llo a
spline t unlnC k nob . A.R e . TyIKl No. R l3B. 1'10 tunlng dial ;
Ulf' cnph of freq . H Ir.nob turns. 2 uv lenl l th t ty. 2 RF.
3 U ' llae" . 8bPit t 9 Ibl fob 1.01 Anllelllll_
B rand new I _ $22.50
R32 II urn.. bllt W/llrUlI ~table Ique leh }27.50

TRAN S ISTORI Z E D LV RE GUL. PW R S P L IES
Un lv. TQ36 -I : D ill! 0-50 sue, l A. metered . . . . . . • . . 11 9. 50
Drlll - BarnllS 62- 143 : y"-32 vee, 15A. metered .....•• 129. 50
Ores_ Barn.. 62_ 121 i lh-36 ' de. 15A, meot...red ....•.• 149. 50

NEW ARRIVALS IN GOOD SCO PES
T ekt. 535 Iq comers w/ 53C dll al - traee pluglu k 2 boob «
a tten. probe, . ll w/NBS - traCf'able eal tb. ce rtificate. da ted
Juno 1967 .......... . ..• •...••...•. •......•. • .... . S885.00
#535 wyrcund comers, blue, w/CA dua t-trece 1l1ug ln , clean
as new and esc. operating ... ... .• . . . . ..... . ....... 5950. 00
F alrehi ld 767 H all -HlII l.'Oll- sol1d-il. te rack mtl1 _ / # 74 _14
Time-Base pluglll 1 us to 2 aee/ dl'l' . & l OX mult iplier; a nd
w/ d ua l-tn l"fl #16-02A plugln d e to 25 me p. ... senlit.
eaUbnted 5 mv to 10 v/dlv. • dun as new, Irrtd.• ••• 795.00
W lt lTJo: fo r lilt or cheaper iCOPelI and of SUllIlen to
'I'1 ..w wavefonn~ up to 1000 me !
DZ - I Sunerhct rcvr 15-70 & 100 -1 5410 kc 89.50
R. 23 / AR C· 5 Command reer 100 -550 kc . . .. . . • .•• • . . 14.95
A. R.C. ' 2 #22 Command rcvr 540 -1600 kc••••••• ••• 17. 95
A P R_4Y AM/FM llevr mod . to 115 v 50(60 1:1. with pwr
p i li&, . book. tu ne rs 38- 1000 me. . •. . . •..• . . .• .. ..... . 250.00
CV_253 /ALR T uner brand new 38 -1000 me. . • • . . . . . 250.00
APR -4Y with CV-253 425.00
P .U.R. for tuners 97.$-2201l a.nd 2175-4000 me.
AC pwr s ply Rood fo r AllT -13 w/ d"t 49.50
RA -62-B Is AC pwr sp ly for SCR-522, rm ly 17.95
TDQ lmt r 45 W 1'0 A2, A:~. 115 _156 me 295.00
T DZ lmtr 30 W 1'0 A2 . A3 , 225· 400 me..... .•. ... 4 9 .~ . 0 0

LM_14 f",(I . mete r..01% 125 kc-20 me 57.60
TS·32 /3U R freq. meter 20-4~0 me.• .001 % •..••.• .• . 169.50
BC- 221's OK ..•.• .•. $67 .50. W / modul. , $87. 50
AL L_BAND SSB RCV R BARGAIN : n . llIcnfu n 11-4.'>I

A Illl -7 , ...."0 kc to 43 me continuous. v ctce, L"\V.
l\lCM, aligned. Krtd. w/ hook; 2- l l F , 2-U ""s. S . meter :
noise Imrr : 3 I"t!, " non-au se l!wUvl ty 14950
choices . Less pwr Sply ...• .......•........ •
60 r-y pwr s piv : , . . . S~O. !'i~n product detllf'tor : . . .. $20

TIME P AY P LAN : Any purch ase tot.Unll' 1001
SlllO.oo or more . down paYment onlY . •. • . . • . 10

ATTEN TION Buyen of LA B T est Equ ipmen t : The abov l5
Is • s ma ll Ba mp ll nll' of our te rrlrc Inv cntory. We ALSO
BU Y I We want Tl,kt ronh Roopes, H ewoll -Packa rd ecutpt. ,
Aeronaut, r"d lo-s holl ecurpt, etc.•.. AND M ili ta ry Com ­
mcn tea ucns 0( . 11 kinds .

R.E. GOODHEART CO. INC.
'Ol( 1220GC BEVERLY "'LLS, CA.1I0213

P"ONE:ARt:A 2'3, OffICES 272-5707, ME SSAGES 27'-5347

FREE ARCTURUS CATALOG
A Trusted Name in Electronics Since 1925

Electronic parts. tubes. Wholesale.
Thousands of items. Unbeatable prices•
ARCTURUS ELECTRONICS CO.

502 • 22nd St., Dept. ST, Union City, N. J. 01081

ANTENNA SPECIALS
Hy-gain was Special
5BOT 39.95 24 .50
4BOT 29.95 17.50
3BOT 19.95 12.50
2TO traps 14.95 9.00
TH-2 Beam 74.50 50.00

H C J ELECTRONICS
E. 6904 Spra9ue Ave.
Spokane. Wash. 99206
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TCS EQUIPMENT
NAVY TCS RECEIVER AM

1.5 Me to 12 M C In t ...o 1%1 band•.
• \ ' u l , b le f reQ, oscillator &: (Tl'. u l

ron tro l on fou r (4) p rese t channel .
In the enti re freq. range. Aud io OIIt ·
put I.~ lutts Into 5(lO ohm load: ul e'
tube. 12~K7 R F A .• 128A1 eonnrnr.
2112RK1 I F A. , 12SQ7 di!teeto r Bro.
1%A8 ..elll . tor , 12A6 ludlo Amp. 456
KC U ' Frf'Q. Large ..ern ie! A:: I llio
dial , audio Clln, AYC. BFO and en

rontrol. on t he front panel . Volt , . " ft'fl ul red : 12 VDC '"
IPVroJ:. 220 roc 100 )U. S ize: 1l~ 1: 11 '% S44 95
I: 13,%"', Wt. : :iT n,•........... ...... .. USEO: •

Chrc kecl fer Operation - $10.00 extra,

NAVY TCS TRANSMITTER AM-
1.5 "Ie to 1% Me In t hree (3) band• • CW 40 ...us , NIe1l
1J>Odu 1.t1on 20 wattl. ml.ler o ld ll uor u ti.ble and r lTltal
con trol on 4 prn el ebannel. In the entire freQ. . n n,e. Uaea
3/ 12A6 In o.dllator '" buffer-doubler . 411625 In modu lator
'" power amplltler Itllell . t%: O' meten for PA P lat, 0· 200
IlC It,. meie r 0 -3 . a ll tunln.. and ope ratln.. eont roll on
f ront pa ne l. Volt.." r tQu l r t'd : l2 ¥DC ... 400 -4U VIlC
200 )IA. W / tubea. Slu . : 11% lI: 11 % lI: 13%-. $34 50
wt.: 41 lbl . ••.•.•. .• .... ...... ... . .. .. . US£D: -

Checked for Operat ion - $1 0.00 extra.
Antenna Loadlnl Coli # 47205 • . . . • • . . .• • . • . . . Ut elll : $ 6.95
Remote Control ROJ: w/ S peall.r r # 2:3210 ... . R._N... : 9.95
D ual D,.nl mowr Pu.er SlI ppl,. 12 V. # 21881 R• • Ne.. : '4.95
D·401 T nnl mUlfr D,.n. motor 12 V. . • . • . • • .•. N : 6.15
0.402: Receh er D,.n.motor 12 V. ..•. •.•. ••.•.• N : 4.95
CAHLE-Ileceln r to Power Suppl ,. .. .• . . _.•. .. N : 2.75
CAllLF.... - Tr. nt mll ter to P ower S UPpl7 •...• ... Ne.. : 2.75
Conneetor Plua . for Remote Control BOll: N : 1.50
A C POWER 8U I'I'LY-11 5 V. 60 C7cle (Not OO'fcmmen t

Sur!llutl . n eeetse r : $:!O.Oo-Tr' llImltter : '35.00.
S hock )louOllnl for u eeersee or Tr. nlmltler ... • Uud : 2.95
No ise Lim iter Con,erl lon I\l t- W I SH G tubea • .•.... 2.00
Partl u.lleh lf' tor !lee: . Inn Tuno. Ad'be UI of sour needl l

Prices ~·.o.n . Li m. , 0 .- 25 % D eposit on COIl ' I .
ll IO 1<~ltJo;Jo; CATALOO -Nl'W edition JUlt otT the u ress t

Sood tor your F IU; I<: ropy today. AddfClll D evt . 7:1.

FAIR RADIO SALES
DEPT. 73 - P, O . BOll 1105 - LIMA, OHIO 45802

WE PAY CASH

WANTED: M ilit a r y , c ommer cial , su rpl us. A ir ­
borne, g round, t rans mitters, receivers, testsets .
accessories . E specially Collins . W e p ay f reight
and ca sh. R itc o E lectronic s , B o x 156, A n na nd a le,
Va . P hone 703-560-5480 collect .

"SAROC" Sahara Amateur R adio Operators Con­
ve ntion 4-7 J anuar y . t hird ann ual f u n conven­
tion h o st e d b y the S out h e rn Nevada Amateur
R adio Club. Des ig ned for exhibitor s a n d partici­
pants a t Hotel Saha ra . Las Vega s , Neva da . MARS
s e m ina r , Army. Air-force a nd N avy r epresenta­
tive s . Lad ie s lu nc h eon with c razy h at contest,
hat shou ld c o n vey amateur radio theme. Plu s
fabulous ente rtainment as only Las Vegas c a n pre­
sen t . R egistration fee i nclu d es three cock tail par­
ties , Hote l Saha ra show, h unt breakfast, t ech­
n ica l sessions . admission to leading manufa c ­
turers a n d sales exhibits. Advanc e r egistration
closes o n e J a n u ary . QSP QSL and Z IP and t e le­
phone numbe r for details t o Southern Nevada
Amateur Radio Club, Box 73. B oulder City, N e ­
vada 89005.

MOTOROLA n ew miniature seve n tube 455 k c i f
amplifie r discriminator with circuit diagram.
Complete a t $2.50 e a c h plus postage SOt' ea ch
unit. R and R Electronics, 1953 South Yellow­
springs, Springfield, Ohio .

TOROIDS-DIODE5 COAX-eONNECTORS. 88
rn H toroids-45¢ e a c h , 5/ $2.00. 1000 P IV 1 Amp
T o p-H a t Diodes-55¢ ea , 2/$1.00. Con nectors,
PL259, SO-239, M 359-45¢ ea . 10/$4.00. Butto n feed­
thro u g h s (while they la st ) 500 p F @ 500 V .
20/ $1.00. A d d su ffi c ie n t postage. R & R E LEC­
T RONICS , 1953 S . Yellowspri n g S t r eet, Sp r-ing.,
fie ld , Ohio .

VARIACS-General R a d io a nd Ohmite . 60 cycles ,
Inp u t 120V-output 0-280 V . 1 a m p 0 " inpu t 240 V
-ou tpu t 0-280 V . 2 a mp. PULLOUTS I N G UAR­
A NTE ED EXCEL L ENT CO N D I T I O N $6.95 p lus
p osta ge . S h ipping w e ight 10 lb. R & R ELEC­
TRONIC S , 1953 S. Yellowspring S treet, Spring­
field , Ohio.

FOR TUBES
Lewispaul Electronics, Inc.

303 West (rescent Avenue
Allandale. New Jersey 07401

NOVICE CRYSTALS $1.25 EACH
FT·243 HOLDERS. FUNDAMENTAL FREQU ENCIES.

80 meters-3705-3745 kc.
40 meters-7155-7195 ke,
15 meters-7033-7083 kc.

Add p. ta, e per eryst. l : 5c ftnt c1au, ,oe . ir • • Il. S pec ify
frMtu.ncy d..lrcd a nd n...-.st ani lable ..ill b. , e nt. Other
frequenti .. In , tod .• F n . li lt. De.ler a nd club Inqulr i"
invited. SeU lfactlon l uaranteed .

NAT STINNETTE, Box Q, Umatilla, Fla . 32784

GREATER BAY AREA HAMFEST will be h e ld
again this year a t the Edgewater Inn , Oakland,
California , o n October 14 and 15, 1967. For full
in for m ation write t o Greater B a y Area Ha m fe s t,
P . O . B o x 545, H a yward, California 94543.

WANTED: Volum e I, N u m ber 1 o f VHF ER maga ­
z in e t o comp lete m y c o llection . WI DTY, RRl,
Box 138. Rindge, N .H. 03461.

REED RELAYS SPST·N.O. Coil r ating : 2.9 v olts
a t 12 rna . Contacts rated fo r 12 VA ; max . 300
volts or 0 .50 amp. S a mple usage c ircuits i n clu d e d .
Body s ize 1" x ~ !l". New low price $2.35 plus 25c
h and lin g a nd postage. A irstar Products, P . O .
Bo x 323, M arion , I o w a .

WANTED: All t y p e s o f aircraft, gro und radios
a nd tubes . 4CX l000A 's , 4CXSOOO's, 304TL's , e tc.
17L7, 51X , 618S , 618T. R388 , R390A, GRC Units.
An 51 series. All Collins ham o r com mercial
Items. A ny tube or test equipment, r e gar dless.
F or fast, fa ir action . Ted Dames Co., W4KUW,
308 Hicko r y St., Arlington, N .J" . 07032 .•----- .

ELECTRONIC PARTS FOR
CONSTRUCTION OR REPAIR

F or 13 ,.e.rl we hue been Icllln... electronic pa rt. . .nd
• Iock man,. stand a rd lt f!fIl 1 that a n not nulable from the
lau e .lIpplien.
M"'t orde... a re Ihlppt'd within 24 hours ot the time we
reee tve the orde r.
Rend • JI(lllt ca rd with your name. addreu a nd .r.lp eod e
tor our frtlt cate la .. of "Iu..s.

BIGELOW ELECTRONiCS
P . O. BOJ: 71 Dept . 73 S ItJffton, Ohio 458 17

DUMMY LOAD 50 ohms . flat 80 thru 2 meters,
coax connector, power to 1 k w . K it $7.95. wired
$11.95 pp H am K ITS , B ox 175, Cra nford, N .J .

WANTED: Tube s , transistors, la b instruments.
t est equipment, p anel meters, military and c o m ­
m ercial com m u n ic a t io n equipment and parts.
Bernard Goldstein, Box 257 Canal Station, New
York. N .Y . 10013.
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h oo.uPI. Nee tanne ----..:;
GATE I

So l•
o 111
0 22 ,
o 17c
o J9c

So l.
o S9.o 69,
n 7 9 '

PIV•••' .0•••1000

211 AL.B.'O.N..__

2 AMP
1000 PIVSIo SET OF 3

.Ln. 1 AMP
!fi!gJ) Actua l sue --It­o MICI:OMINIATUII

600 6 for$1 00
PlY

PlY,..
3••

SO~ITBON

..~'III-re-
4

"" Sale 'IV
AMP 50 0 19t 600

R "ft 100 0 1S. 100EpolY ecti ers 300 D 3'01000
400 0 45.

1 AMP
~
.tJ': PlV Sol. " V Sol. ", 5.1.

"0 SO ,. ••• E! 23. t l OO C n •
100 7. '000 ••• 2000 r! l.SO

300 •• 1200 0 ,., 3 000 0 1. 90
see ' I< '400 0 ...... .. 000 0 1 .5

"'" ... 1600 r: ...

1 AMP
MINIATUII ~_~,.V~·~

SILICON
RECTIfiERS

RECTIFIERS

8 l-w. n .49
10 WAns 1.00

Veftl V.th V.1ts v.".
oS.t lA t:I 100
6.t 20 41 110
8.0 22 5 1 120
s.r 24 se 130

10 21 n'" 150
n 30 68 100
13 33 1& 180
U :~6 82 '00
1'" :UI fll

U 7450 Dual EXCLUSIVE-QR Gate with ft..
Expander inputs ,,-.,

o 7410 Sinlle-phase J·K Flip-flOp ....
o 7370 Dual EXCLUSIVE.OR Gate fI" +-
U 151132 Dual 4-input Expandable Buffer fo,."'''
o 15130 Dual 4·input Exandable NAND GoI te

~- 6·MONTHS· GUARANTEE ~
_

Pal)' p~~s , th e only company o~ its kind in the world ~
due t o lis tremendous purchaslnf power, quality and _
factory te stmg procedures, IOU RANTE ES all items

.. ~S. ADVERTISED f or 6 months or your money ~a~

~~~WHlfJl~'_,.... ~

Sale · "TEXAS"
INTEGRATED

CIRCUITS T08 9
~'1' ADAPTER WITH

~\> \' ~C¥. Data Sheets
o 7360 Quadruple z-t ncut NAND/NOR nate
~ 15833 Dual 4-input Expande r L~O()o 15846 Quadruple 2·input NAND Gate ~ ,
o 7430 8-inpu t Positive NANU Gate

o 731)( Dual J·K Flip·flop. Prese t /Clur ..__.... $2.99
Divide-by-12 Counter_ ....... 4.44

87 474 dual. O·type, edge-triggered flip-flo p
745] Quad AND/OR Invert 4.

0 1413 Dual Master/Slave Flip-flop ~'v
1'] 15144 Dual 4·i nput Expandable NAN D .\...

"Power" Gate ...c.~
O ,~a48 East -rise-time J·K/R·S Flip·flop \.

•

'"'"ol­
V)

h



.75

7.50

1.00

NOVICE AND TECHNICIAN HANDBOOK b y
W 6S AI and W 6TNS. Limited q uantity fo r only
$2.50 each. 73 Magazine, Peterboroubh , N .H. 03458.

"-243 CRYSTALS: 3500 to 8700 k c .01% setting,
$2.00 each . Novice 1.00 each ± 2 kc. D env e r
Crystals, 776 S . Corona , D env er. Colorado 80209.

SHORTWAVE LISTENER DX GUIDE, 1967 edi­
tion, $2.50. Aircraft , M a ritime , S pac ecraft , ca,
Ham inform a tio n. S end to S hor t wave Listener
DX G u ide, Box 385, Berwick, P enna . 18603.

RTTY GEAR FOR SALE. Lis t issued mon t h ly . 88
or 44 mHy torroids 5 fo r $1.50 postpa id . E lliott
Buchanan & A s socia t e s , Inc ., 1067 Ma ndana Blvd.•
Oakland , California 94610 .

ELECTRONIC PARTS: Com p o nents, transistors ,
d iodes, kits , rela y s a n d m any s pecia l items. Guar­
a n teed . Send 25(' for t eo-page catalog. General
Sa les Co ., P .O. B o x 203 1-F, Freepor t , T e xa s 77541.

CONVERTERS. W o r ld 's largest selection of rre­
q uenctes . Ham TV vidicon cameras and parts a t
lo w factory-d irect prices. See them now in our
f ull page ad in this issue. Vanq uard La bs , 196-23
Jama ica A ve., Hollis, N .Y. 11423 .

CASH IN on your ideas. I n ve n t o rs--ho b b yists­
gadgeteers . Send for f ree b rochure. No obliga­
tion . W est Coast Enterprises, Box 906. P o m ona .
California 91769.

1963 BOUND VOLUMES OF 73. $15 each from 73,
P e t e rborough , N . H . 03458 .

3.00
5.00
.25

1.00

2.00

1.50

BRAND NEW GOVERNMENT SURPLUS
DIO DE·I N2021-PIV ISO 1"" 5 lOS AVG 10 amps.

$1.00 ea . 6/$5.00
41150 SOCKET-SK 650 (no by-pan ca paciton) 2.50
ElECTRO LYTl CS 3500 MFD SO vee 1.00
Oi l FILLED CAPACITOR-8 MFD ISOlI VQe 2.00
Be 221 TUNING CAPACITORS-NEW 4.00
BOARDS (with reslston, ca pacitors

di od es.•tc) 12 for 1.00
PLU G·IN COMPUTER BOARDS (with diodes,

t ubes, resistors) 1.00
CRYSTAL BOARDS-IO crystal posit ions 5 fo r 1.00
JENNINGS CAPACITORS ISO MMFD

@) 10000 V Peak
SOU1RREL CAGE BlOWERS-2" 115V~ cy.
OHMITE PARASITIC SUPPRESSORS P 300
BAG OF RESISTORS (50 anorted carbon & wire)
DUAL VARIABLE CAPACITORS ea . sec. 7·100 PF

10000VAC
DU AL VAR IABLE CAP. 470P F-4SOOV.l25 Air G ap

E. F. Johnson
FILAMENT TRANSFORMER 115/230 VAC

60 cps. s.av 20 a mps lus.d)
FILAMENT TRANSFORMER IISnlOVAC

60 cps. 6.1V 10 amps (used )
PO WER TRANSFORMERS 11 5V 60 cps.

25V @ .010 Amps. 'l20V @ .300 Amps. 3.50
CARDWELL VARIABLE AIR C APACITOR 44-625 PF 10.00
JOHN SON VARIABLE AIR CONDENSERS

6.8·99PF 1250V
JOHNSON VARIABLE AIR CONDENSERS

160·102 1.5·5PF 3 for 1.00
EIt...1AC CHIMNEY FOR 'l.40o-SK 406 3.00
C HOKE-3 HY. @l 0.55 Amp. DC OCR 37 r 1.00
SCOPE TUBE SHielDS 2" , 5" an d 7" 2.00
G LO BA R TYPE A 100 ohm (use 2 for dummy loa d ) .50
FOR PROMPT SHIPMENT PLEASE IN CLUDE POSTAL
MONEY ORDER OR CASHI ER ' S CHECK . OHIO RE SI ­
DENTS PLEASE ADD l er. S A LES TAX. PLEASE IN .
CLU DE S Uf f iCI E NT POSTAGE. TO COVER ORDER.

MENDELSON ELECTRONICS CO.
516 Linden Ave.

Da,Ion. Ohio 45403 513·252·9911

NOVICE CRYSTALS, a ll bands, $1.30 each. A lso
o ther freqs . F r e e list. Dealer and club i nq uiries
invited . Nat Stinnette , Umatilla , F la . 32784.

CW AUDIO FILTERS
New "Reed Type" is down 40 db for e 500 cycle
band width . Reduces QRM a nd QRN for a ll re­
ceivers. Adjustabl e band width a nd other features.
"M oney Back" guarantee. From $5.95. W rite for fr ee
info rma t ion .

T. W. HOLDEN. K9JAX
301 Wu l 16th P lace. ChicalO He ights, Ill inois 604 11

r cs Re molt· Control Box = 23270 . W/S joeaker •.•. EX 7.1~
ID 9 l B / ARN6 B earlnK Ind icator for AR."i 6 RC("I"r... EX 7.50
AS l l)B/ARN6 S tation Seekln, Loop. 100. 1150 Ir.e• •:X 6. 25
RT3 16/ APHI 2 160 -234lDe TrallStt' iur . /tu bea EX U .50
I DI69C/A PH I2 Scope. 3lP I CRT. nPDT Con S.luh EX 9. 75
OA A. 2 150 · 2~Ome T es t S et. 1I5V GOc, Supp"' .• .• EX 14.75
AM1l00 In tutone Ampllfl.H wlllP 6AQ5'a ou tl 'ut ..•. V.:Jt f .'15
Cabinet. Slope ~'ront w/ 3 M el-ell (15.25. 50ma ' •. EX 10.50
ATl39/PR C 31·55mc H and Held l.oop Vl/cord. Bal EX 12.50
TNI 28/APR 9 Tunl lll: Unlt w/tubes. 1000-2600mc .. EX 32. 50
TNI 30/APR9 TUlling Unit Vl/ tubes. 4:lflO-1350me .. EX 32.50
PP336 l'.lalll Power Supp ly tor APlt9 ueeeteee .. .. EX 16.M
PPl 37/APR9 K lystron Supply ror TNI ~O , TNI31 .. EX 10. 50
I0 226/APR 9 Panoramic l nd teator w/ achematlc . ... EX 14.50
SN36 8 /APS 31 5·~7"s. f6 other tuhes, 2 htowere . . F. X 9. 25
IPJlJ/APQ31 indicator 10' / 3.11'1 mrr . 4~x5~x12' . •N~;W (j.50
S H7C / AP Q I3 SYllchroni zer 10'/21 udal t ubes Jo:X Kr.O
Rlt 6A /ARR26 u-rcee 162- 114me A.1t / FM Superhet 22.15
PP~68 Power S upply tor IUI6A u ecerser. f OOc, ... LN 4.15
C61 0 Control Box . /4 tubes fo r H.316A fie<'Yr•••••EX f .50
SeOPI Xformer 1950V@3 ma . 5 F II wl nd llll:s . 60 cy NEW f .75
S A325/ U {'oadal Switch . RP~T. 28VDC Motor .... EX 6.50
COn Switcb. nerrr. T hompson Prod. No_ E l1lB22CA 1...... f .25
SJ PI CRT ./!olo un t. f;hl e ld . S«ket, HV Cap •.... I.N 4..75
Compl,tl Manual tor TSi26/ UI'M8. P OlItpa ld F-X 1.90
Battery Cbar.... 115V60ey to 6YVC @ 20amps .. SEW 9. '15
P a nel ."5 Leach 2~VDC Re la)·, . 10amp SP OT NEW 8. 50
Board wllb 5829 \\"A sub-mill tube. moull ted ..•... EX 1.25
Rt Anl l, Orive w/Oean, Unhenal. 1.4 ' S haft.s .. EX 1.75
Capac itor ~·ePd -lhru. 15 on 1'anel •..•..Tbree P aneh /l .OO
BNC ( UG290 / UI Coulal P ailI'I S~ket ...•.•.. F-X 411 .00
SHe P a nel 80tket with Z5Il Choke a llached ....EX 3/1. 00
Coax fi' 10llg w/BXC (UG260A/ U I'lul/ e ach end •. Jo:X f/1 .00
Coax 8' 1'/1 BNC Plul: & 1 DNC I'a llel Sock et .. EX 3/1 .00
NE68 N eon I lId lca tor Lamp w/Palle l Moull t •••• t..'X 5 /1 .00

E. C. HAYDEN Bo, 294, Boy Sol.' '''''.Mississippi, 39520.
Prices: fOB Bay Saint Louis. Terms: Net, Cash,

WANT TO CORRESPONO with H ams a nd SWLs
in U SA a nd o t her parts of the world . W ould
a lso like to r e ceive club magazines f rom radio
clu bs. K . H a r v a nt Singh , 31, (774), Upper Museum
Rd ., T a iping , P erak, West Malaysia , Malay sia .

COLLINS 62S1 com p lete w ith cables & m anual.
E x c e lle nt c o n d ition $650. Dennis D r e s sler,
K0LAD , R t . 7, To peka , K ansas 66604 .

LOW FREQ RECEIVER. 15 K C to 600 KC wit h
power su p p ly , preserectcr a nd m a nuals . Moha wk
RKI and Apache TX l , Mint condition , a ll equip­
ment in use. B es t offer. Joseph Atvartno. K 2E F V ,
684 Onderdonk Ave.. Ridgewood . New York .

WANTED HEATHKIT CHIPPEWA KLl linear
a nd companion K S · I power s u p p ly. State c o n di­
tion a nd price . G e n e Beckwith, K2SFP, P owe r s
Road , East P e m b roke , N .Y . 14056.

PLASTIC HOLDERS-e a ch display 20 QSL cards .
3 for $1.00 o r 10 fo r $3.00 prepaid and g ua r a n tee d.
F ree broch ure of other ham g ood ies includ ed .
Tepabco, Bo x 198N, Gallatin , T enne ss e e 37066.

CDR ROTATOR REPAIR, $8.50 plu s p art s and
postage. A ll work guaranteed. R e y nold s R ad io &
E lectronics, 915 E . St. James St., Arlin gton
H e ig h ts, Illinois 60004 , 312-253-5732.

WILL SELL OR SWAP: Me a su r e m ents Corp.
Signal Generator Model 80, 2-400 Me , $275 .00.
H eath S B -610 Monitor Scope, new, $95.00. Mille n
G rid D ip p e r, p lus 7 coils, $35.00. Nat ional 6&2
VFO, like new, $35.00. Jones Micro m atch, 0-400
w atts , 30-1000 M c, $50.00. H e w lett-Pa cka rd VTVM
Mod el 410-B , with a ll p robes, $95.00. J ame s D .
G y son, WI VYB, 53 Lothrop St ., B everly, Mass.
617-922-3850.
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• TRANS ISTORS· seR'S • ZENERSIII

Full L~ad. Facto,." Tt.t~d tf Otd 1
PNPl SO Watt /IS AMp HIP., TOS6 CASE
7 N . ... "2 277 271. OS50 1 Up T_
so / v e BO SI.25 @• . . . . . . .......5r.,.ss
2 H218. 443, 114, U,I I t SOY $.S@, •. 2/$5
PN P SO Watt lSA, 2NI U . '56. 2JS. 242
2$4, 255 . 256 251 30 . 192, 48c tjiil 3 tnt $ 1
PNP 2 N670 / S00 MW 35e@ , 5 for 51
PNP 25Wj T02N538, 539. SOW .. _.. . 3 / $1
PWR Finned Hu t S ink 180 SQ " .. $1.50
PWR Finned S Ink [au l". 500 Sq· , . . . $5
SI L ICON PNP ' T05 & TO IR PCKG
2N327A , 332. to 8, 474 to 9 7/$ 1
MICA MTG KIT TO-36 T03, 30e ea. 4 /SI
ANOD IZED TO Sr.MTG •. • • . . . . .• 10/ $1
ZENER S I Wan 6 t o 200Vl : . .. . . SI Each
I E NE RS 10 Watt 6 t o 150v •. . S1 .25 fIlCh
ST A8 1S TOR liP to I Watt ..... 10IorSI
GL ASS DIODES [qui" IN 34A 20 lor II

18A/IOOPIV P reMfit Diod•. • •5/S1
Toroids Ferrie. AHorted _.. • . . .2/$1
Solder Multicore. lb.•...• . • .• . ... SI
Mierol . ihh S5A / AC&DC 8/$1

SCR-S ILI CO N-CO NT ROL RECTI FIE RS I
P RY 1A 25A PRY 7A 25A

100 Q $1.1 0 500 2.50 5 .75
200 Q $1.50 600 3.25 " .2 5
500 1.80 2.25 700 " .00 5.00
400 2.00 Z.90 800 4.75 5.&5

SC R 50 PIV / 25A SDe@• • . . . .. . . . . S/$5
SC R 50 PIV/1A 4ge Cii( 12/ $5

2 RCA 2 N-l /l8 & 2/ 1N2J26 Cllt Bd s
I N2J 26 Can Unsolder 6/ $1

OI S CAP .00 1 Mfd @5KV 6/$ 1
OI SCAP . 01@l ZK V 10/$1
OISCA P Asstmnt up to 6 KY . . " 20 lor $I
Ba nds ..... tll Ceramic 500W 2P / 6 Pol .. $3 @
5 Hy · .. OO MiI Choke $..~ 2/ S5
6 Hy· 500 Ma S5/ @ 21$6
250 Mfd ~ .$50 WV LeetlyUc " /SSB SS~
Cndsr Oil 10M fd l600V. 1/$1. 3/$2. 121 $5
Cndsr Oil 6 MfdIl5OO V I /$2. 6 /$ 10
880 y et @ 135 Ma for SSB $12Vi1 • . . 2 /$22
480 Vet~40M. &. 6 . 3~ 1.5A CSO .. $!.50
10 Yct (iil 5A &. 1. 5 Vct @ U @ . . . .. . 21S9

Wanted T ra1Ui,tor' . Z,ner,. Dind"l

"TAB"
" TAB" • SILICON ONE A M,. DIODES

Factory Tuted &. Guarantied
PI , / Rml P l, / R . , PI,/ Rm, P i, /R . ,

50 / 35 100/ 70 ZOO/ '40 SOO/2 10
.05 .01 . 10 . 12

41l0/280 600 /420 800/560 900 /630
. 11 . 18 . 25 .40

1000/700 11 00/ 770 1700/J200 2400/1680
.5 0 .70 1.20 2.00

*All Tests A O If DO If Fwd rI: Load I

1100 P i, / 1200 Rml @ 150Ma .. 101S10
2" 00 Piv /1680 Rms 750 Ma .. 6/ S11

S ILI CON POWE R D iOD ES S T U DS
& P . F .··

D. C. SO P i, 100PI , 200PI , SOOPI,
A.PI 3SRmi 10R_, 140R _ , 210 Rm,

1 . 10 . 15 .22 . 35
12 .25 .ee .15 .90
18 .20 .30 .15 1.00
" 5 .80 1.20 1.40 1.90

160 1.60 2.90 3.50 4.60
240 3.75 " .15 1.75 10.45

O. C. 400PI... 600Ph 1OOP I... 900Plv
Ampi 280R ml ..20Rm, 490Rm' 6l0 Rm,

S .40 .50 .60 .85
12 1.20 1.50 1.15 2.50
IS 1.50 Query Quel')' Quer)'
45 2.25 2.10 3. 15 4.00

160 5.75 5.75 Quel')' Query
240 14.4 0 19.80 2'.40 Query

We BUill lVe SeUI We T rGd.I-

"TAB" TE R MS: Mon-r BukGuarant..1 Our ~
Year. $5 Mia. Ordw
F.O .B•• N. Y. Co

lllMU Liberty St.• N.Y .C.• N. Y. 10006
S e11d 25 e lor Oatalol1

PHONE 212·732·62.$5

Line Filter 2ooAmll/1S0V AC $5! ,..5!S20
DC 31f." Met'r / RD/800 Ma $4 2/S7
DC 2 V:.· Mlter / RD /sOV DC SS 2/$5
DC 4.... M. ter /RD / 1Ma/15 @ . : 2 / $9

Wall ted 304 TL T u be.! T op $$$ Paid
Socllet Clnml' 1825 Tube . . "A / SI. 10/ $2
Sock. t Cerami. 4X150/ Lolltal /$2

Wante d 304TL _ Top $$ Paid Jl
2. 5M H PI Wound 500 Ma Ch oke .. 4 fllf' S I
Knob Spin-Cran k BC3.$8 $1 @ 510r . $2
MlnlFan 6 or 12 VAC $1.50 @ for $5
Beam Indicator Stlisyns 2.$VAC ".. 2 for S6
Prcels tun TLI 41 Feel er Relay Galle 2/$ 1

Fuse. 250 Ma/SAG IOO/ SI
X MT TG Mlcn Cndsr .OM/2.5 KV 21$1
W. E. Polar Rei. )' #255A / S5@ 2forI9
W.E. Socket for # Z55A Rel .)' $2.50
Torold l 88 Mhy Ne..... P ekg $ 1@ 6/ $5
6.lYCT @ U .5A &. 6.5YCT @ 2A S5 e .
200 KC F rell Std Xt. ls $2@ .. . 2! $3. 5/U
Prlnttd Cilt Bd New BI. nk 9][ 12" $I @

II'flllt,.d 304TI. Tubtll T op $$ P aid
Kliun 5A RU l t Cilt Btullet SI@ .. I8I$$
Line Filter .. .5A @11 5VAC ..• . . •5 fer ll
Lin. F ilter 5A/~125VAC 3 fi r SI
866A Xfl1lr 2.5Y/IOA IIO Kvllltl i. • . .. .S2
Choke .. HY10. 5A/21{l13@ ... _• •• . . -4/S IO
Stenns Precision Choppers 12 ea. . 3 / $5
Heli pot Dia ls lach $3.00

2500V@ IOMa &. FII $2 @ 5/$5
1I00VCT @ 3OO Ma. 8V 8A. 5V @ SA &.
125Y BIas a bt 1200VDC 15 @ / ' 15
2. 5V«il2A 11@ 5 for $2
6.3V «il IA $1. 50 ta for $5
" BrunIng" 6~ Parall el Rul e @ $I
PL259A & 5 0239 CO- AX M&.F Pn.. S/2'
P llone Patch Xfmtl Assorted ...•.. 4/ $1

W anted 304Tl. T ub'tJ Top $$$ Pa id
Insulated Bindl nl Posts . .•....•. . 20 /$ 1
Sun Cells. SeI~lum. Autd ....•... IO/ SI
.0 1 Mica 600WV COmb . . . .. . _... 10 /$ 1
.00 1 to .006 Mlea / 1200WV COndl •. 6/S1
Cndsr 011 15Mfd llKV ca/53. 5/S10
Cnd,r Oi l 2 Mld12 KV ca/S2 . 6/S1 0
Cndsr Oil 3Mfd12KY ea/53. " /SIO
Vac. Cndsr 5OM MF /20KV h S"

,

HAM TUBE SPECIALS
BRAND N~--GUARANTEED

3C24 $ 5.50 41 68 .... .. .. $20.00
4CX250B . _ 20.00 41 7A . .. .. .. .. 3.75
4X150A 9.50 BllA . . .. .. .. . 3 .50
4·65A 8.50 866A. . . . . . . . . 1.50
4·1 25A 19.00 B72A .. . . .. 4.75
4-250A 26.50 588 1 .. .. .. 1.75
4400A 30.00 5894 . . . . . . . .. 14.00
4·1000A 85.00 6360 . . . . . . . . . 3 .00
FG17 4.50 6939 . . . . . . . .. 5 .00
404A 3.80 B008 _ 5.50

G·E 12BA6-50C5 Kit (5 tubes) $1.50
Sell. trade yo u r n ew tubes
FREE-Ham tube catalog

~ 120 W. 18th St .• New York, N. Y.

~ 10011 2 12-242·7400

LEARN RAD'O eODE

THE EASV WAVI
• M bT .
• VI.val OI lcb

T. Dlatrad Y• •
, Jilit LI.t•• A.II I.e••
laNd on modem PQd"""glolII
..mnlqwa-1'hJ1 COUrM wfU tab
you b.yond 13 w oP..... I"
LfSS THAN HAI.P THE 11MB

Also avallabl... magll"'c t=-
See your d.al. nowl ~

EPSILON [~ RECORDS

INSTRUMENT REPAIR

AND CALIBRATION
I;luick service and
reasonable prices

Don't sit there chewing you r

nail s becau se your YOM,

VTVM, 'scope, or what have

you, won 't work. Let us put it

in tip-top con d it io n so you

can get on with you r job.

WE CAN SERVICE

ANY TEST INSTRUMENT

YOU HAVE

LEBA INDUSTRIES
East Pepperell. Mass. 01437

Phone: 617·433·6771



NEW! IMPROVED!
SOLID STATE

FREQUENCY CONVERTERS

Propagation Chart
OCTOBER 1967

ISSUED AUGUST S

G MT .. .. .. • • ,. II " to " ,. n

J. H. Nelson

EASTERN UNITED STATES TO:

A. Next higher frequ ency may be useful this hour.

B. Very difficult circuit this hour.
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,

" '" " "
'"IIU " " " " '" '" '" '" " M M '"
UP"" ,. " .. " "

, , , , " M ,.
OI",x lCo " M , , , , ,

" " " " ,.
PKILI PPI"EI ,. ,. " " " " , ,
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Good: I, 4.9, 12.14, 19.22, 25, 26, 29-31

Foi.: 10. 11, IS, 23, 24, 27, 28

MANY NEW MODELS TO CHOOSE
FROM OFFERING A TOTAL OF THE
FOllOWING: Crystal control, vari­
able tuning, UHF epitaxial transistors,
FET transistors, noise figures as low as
2.0 db, full wave varactor diode tran­
sistor protection. sensitivity better than
2/ I0 microvolt, fully shielded oscil­
lators and band-pass filters to ellml­
nate spurious frequencies. zener diode
voltage regulation, b to 12 volts posi­
tive or negative ground. slug tuned
coils, double tuned R.F. stages, tuned
mixer stages, wide band I.F. amplifiers.
All this plus the highest quality com·
ponents carefully assembled, tested,
and guaranteed.

We have exactly what you want at a
lower price and better quality than you
can obtain elsewhere. See our new
multiple oscillator converters for moni~

toring two or more frequencies simul.
taneously!

24.hour special delivery service avail.
able on many models.

VANGUARD LABS

Send tor y.ar free 1961 con....rt.' cat.IOI.

OVER 5000 FREQUENCY COMBINATIONS FROM
.45 MC TO 415 MC AVAILABLE FROM STOCK.

Priced from only 514.95 '0539.95

Oept, H

19&·23 Jlmll.1 Avo. Hollis, N, Y. 11423

Poor: 2. 3. 16·18

VHF: 1, 6-8, 14, 15. 18

126 73 MAGAZINE



Le.... FUDll1:i ,1I.
( Null ber 2) 7413 1 .50

L........ S hift 1.QS5 . 15
Modltlcatloa Kit

( MMhanlcal
MotOl" Stop) 87-403 1.00

Mountln, Au ,mbly.
Relay 1-48.. .1 5

Pllllo" 11750-4 .20
Plate, Inlulatln,

(50 paek) 825. 8 .50
Pan el, Glus 1362 .50
Post 99204 .10
P osL Thread"

(5 pac k) 97639 . 50
RI" bon F ' td

AII.mbly 14355 1.00
Roll... LMk Ltop

(5 "ek) 92511 .50
Roll.,.. O, erat in,

Ba ll 14197 .10
S leen, Bearln, 97568 . 50
Sfrln, (10

, ack) 152139 . 50
S prl n, . Ora, 74878 .25
Stiffener

(5 pack ) 48-4S .50
S tri pper .

Pull Bar 7.953.50
Tape Guide 6845 .10
Tape Gu Ide 82281 . 10
Traek. Lower 74062 .50
Track. UPP'r 7.200 . 50
Typebar 98973 .20
Typeb.r 98976 .20
Typebar 99001 .20
Typebar 99028 . 20
Typ.bar 99032 . 20
Typcbar 9903-4 .20
Typcpallet

(5 pl ek) 82 152 . 50
Typ .... II.t

(5 pack) 821"."
Tn cpa ll . t

(5 pac k) 989 15 .50
TY1Iep.1l1t

IS paek) 98928.50
Wlrill l As.,mbl)' 820M l .50...

."1.00
.25

55 11;0
50400
52807

74 130

KLE I NSC H MID T PARTS

PART NU MBER PRI CE
EACH

(5 pack) 10111 $.25
52529 . 15
53 168 . 10
551.' . 25
56205 . 10
20532 . 10
55155 .50
5oW38 .25
5-40011 .25
540-46 .25
5405 1 .25

R8L) 54053 .25
5-4056 .25
~1 .25
54058 .25
52961 .05
52..,.4 .50
52.17 .25
52534 .25
56265 . 25
59417 . 15
55140 .1 5
55506 .20
5998 1 .25

Bnrl n,
Brack8t
Bracket
Bracket
Brack8t
Clamp
Hu b A188mbly
Key ( Y)
Key ( R8put)
Key ( D)
Key ( K)
Key (Car.
K e)' ( X )
K8Y ( C)
Kt)' ( Y )
Lahh
Lw~

Lw w
L. n r
Lw~

Lenr
LIIYer. S top
Link
Pl ate. Terminal
Plate. Sproeket

( 10 paek)
Ribbon had
Wh eel. Ratehet

T EL ETYPE CORP. PARTS

P AR T NUM BER PRI CE
EACH

17516 $.20
158555 .20
125849 .50

G_
Gh'
l.floer. ColltaetL..,.,.. Funet i....

( Nulllber 9)

RDR RECEIVER & SPARE PARTS
WITH 10 CRYSTALS

10119. by RCA BRAND NEW
Freq. nnee : 225·390 mJb .
You aet two wooden cn te. which Include:
BOll No. I-RDR R};c}o;n"}:R with 13 V dJrnamotor. Out­

put: 385 \ "DC at 500 rna.
BOll: No. 2-1 let of .tJlre parts whIch Include :

1 H eadset
1 Set or olleutlna tubu (IIIl rea).
1 H eadset estene ten co rd

I I) Setl or fUl es
2 r-not li ghts
1 Set ot eonneeune tables. and other parts too nu-

merous to mentton.
All thlt in origina l mUllan' boxes. rece her packed in
aluminum waterproof C&Be. manual Included. Eallly eon ­
nrted to 200 mHz ham band. or use a l thu are tor
WI" ai rcraft band. You &et .n that It required to
operaUo eJ:Ce(lt the I t VDC JOOI't"e and the antenna.

NEW CRYSTALS
100 cryatala In I eale orleinally for l.ytle MAR equipment..
T hese crystals cover Ole ranee of 4.8H.44 kil l to 1178.18
kH&. There are 16 unU, In t he 40 meter amateur band,
and an addltiooal 1 unll.ll a re usable In We 6 meter
band. Also 11 are usable In the 10 mete r ba nd. Com­
pl!'te ",lUi ea.se.
P R ICE ; •• • . • . • . • . • • . .•• . • .• . • . . • $12 .95 or 2 fOf $25. 00

SPECIAL RTTY EqUIPMENT

ARC·S TRANSMITTER
LIKE NEW 3·4 mHL

Complete with , U tube.. One ot the moat , enaUI. pletel
of ' UroIU8 eQ.pt.. ever. Oet youn now-not mlnJ' of thlMl e
left. E:l:cellent condition.
P RICE: .....••••• •• ••...• .• . •. . • •••• • •• • • • • • • • • •$12 .95

BRAND NEW
PRICE: $5• .95 ... while they lalt r .O.B. our .IN­
hou se. SHPT. \\'T. 150#

TELETYPE DEMODULATOR UNIT
Northern Radio IJ'pe 104 }lode! # 3. 11 tubel. 115 or 230
V 60 cY operation. GOOD COSDITION.
SI'~X:. l"RICE : $24.95 • . . . . .• . • . • • . . . . • • . . shpt. wt. 50#

F .O .H. oun WAREHOUSE

TDA-2 RTTY-TEST SCOPE
The S telml Telegraph D is tortion Analyzer type TDA-2
11 a selt contl1ned port.ble unit deJicned ~ measure
bill and dhtorUon or tel~pb start-stop I IIt"QI1s. Dis.
tort.1oo Is Indleaed by vertical pips displayed In a reetan­
I("u la r pattern on the lite at .. C&thode ray tube. Measure_
ments C&D be m.de while the mKblne Is operatlnlt.
) 1e&lurements can be made on drctlltl ooeraUnc a t 60. 15
or 100 OM I on 20 or 60 m•. neutral clrcultl or 30 ma.
polar eln:ulu_ D h tortlon measurements h 'Om 0 to 50
peremt with an ae('uracY at plu, Of" minus two percent
tan be made. Tbe Be t Is pa tched In se ries with t!WI
loop and direct mN.llu",menU made. No lpecl.l sklU,
te(lu lred to m.ke mellu",ments a rter • le. mlDutes prae­
uee. See you r d1Jtortlon. then adJult and wateb It dlt·
aPPear.
I 'RICE: $49.50 F .O.B. Our W arehouse
POLAR RELAY 255A NEW •.• .. . $2.50 ea. or 2/$4.00
HOCKm'S FOR ABOVE •• .......• .. $ 1. 00 ea. or 2 /$1 .50
r.oor- POWER SUPPLY. 120 VDC @ 400 ma.
P RICE : . . . • . . • . • . . . . . . . . •. . . . . . . • . . . . . . . . . . $10.00 ea .

TERMINAL UNIT POWER SUPPLY
400 VDC @ 240 ma.
PRICE : sa.OO .

ZERO CENTER 4" METER
I ma. amp. mO'fement. Calibrated 100-0_100. good ror
TT Distortion mUlurementi.
P RrCE : ... _. • . . . . . . . • . • • .• • • . • . • • . • . • . • . • . '" $6.50 ..

AUDIO CHANNEL FILTERS
Centemd ()l\ following Freq:

595 CY. n os C)' . 1765 cy.
765 cs. 1445 eJ'. 1955 es,
9::15 Cy. 1615 cr.

Impedanee: 600 ohms.
P RICE : $10.00 ea. or 2/$ 18.00

TT 63A/FGC
Tr ngeneratlve repeater sccellts on-orr slgnall whe the1"
toile or D C. See F eb. 1967 luue or RnY tor connrslon
IntormaUon tor rrequfflC7 Ihl n. NEW.
P RICE : . • . • . . • • • • . • • •. .. • • . • . •• • . • . $3-4.95 .. F .O.B.

COMBINATION FILAMENT
& PLATE TRANSFORMER

I :"O P UT: 110/220
OUTPUT : 300 V @ 110 rna.

6.3 V Cal 4 amPI.
S Vt'<l' a emns.

PRICE: $5.95 ea. or 2 /$10.00

R·40S thru 411 me
T.T. Terminal U ni ts with fll ten ranltlng t rom 935 cYclel
to 19-55 cydea.
F nlQ. Shltt : u s V, 60 CY. I 0 . R -40.5 t hru 4ll rmen
must be retuned to your eenutrements . )lounUng on 19"
relay rack. 51;4" II :s: 14%" D eep.
PRICE : . •. . •. •. • . • .. .. • $50.00 r.o .b. Phlla. Wt. 21 lba,
O:SE 412 Unit In 2125 cycles. no retuning needed.
5%" H . U~ .. D. 19'" W.
P RICE: $75.00 r.o.e. Phlla . WL 21 lbs.

TJlESE UNITS ARE ONE OF E ACH A.' 'D S OLD ON
FIRST CO) IE B ASr S.

All Above " .rchalldls_ Svbi.ct to Prior Sal. . All MerchandIse GouGrGntee~A" PrlC" F.O.B. Our
WOrfllOUS_, Phllod_lphlG, PG.

SELECTRONICS 1206 S. NAPA STREET, PHILA., PA.
HO 8·7891 (AREA 215) HO 8·4645
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LIBERTY PAYS MORE!!
WILL BUY
FOR CASH
ALL TYPES

WILL BUY
FOR CASH
ALL TYPES

• ELECTRON TUBES

• SEMICONDUCTORS

• Military Electronic:
Equipment

• Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway. New York, New York 10012. Phone 212·925·6000

IS ANTENNA SPACE
YOUR PROBLEM?

Leba Inst rum ent Repairs, 125
l.eeds Radi o, t 12
Lewlsuaul zteerrcetes. 122
Liberty Electronics, 128
Maeo Produets, 114
Mendelson Electronics, 124
MidwaY Antenn a, 104
MlIltary El aetronles, 104
Mis sion Ham Electronies, 55
Mosley Elaetronlcs, 56
Nati onal Radio CG.,

Back C~ver

New-TrGn lcs, 29
Omega Eleetronlcs, 38
Palomar Engineers. 105
ParkS z teetrcntes, 110
P iekerl ng Rad io Co.. 89
PGlygGn ptast tes, 73
P Gl y Paks , 123
Quement Electroni Cl, 59, III
RadlG Amateur Callbook, 87
Radio Shaek, t08
RGhn Mfg. Co.. 4
Saleh oe.. Herbert. 106
Sanders Assoeiates , 19
s ectt Radi o, 97
s eteetrcntes, 127
Sent ry Mfg . ce.. 79
Solid State Sales, 117
SGund &. TV Systems, 106
Ste lla r Indu stries, 98
Swan El eetronl cs . 6. 7
TAB,I25
Tallen Co.. lne., 110, 116
T elepl u: Company, 115
Tel eTeo Associ.tM, 106
'relrex Comm. Eng . Labs"

24, 65
Translab, t ee., 97
T rigger Electron ics, 118
Tristao Tower, ' 104
Uncle Georg e Radio

Ham Shack, 82, 85
Uni ted Radio, 105
Unity Eleetronles, 120
Vanguard Labs, 107, 126
VHF Specialists, 104
Waters Mfg . CO. , 5
wuscn. R. &. C., II'
World Radio Labs. Cover III
73 Malluln &, 47, 62, 63

Alltronl n. Hrward. 120
Ameco Equipment Co. , 51
American Crystal , 114
Apoll o Engraying. 106
Arcturus Eleetron lcs, 121
Arn old ' s Eng raving. 120
Arrow Sales, 112
ATV Reeeareh, 86
BabcMk Co.. E. L., 25
BC El eelronlc s, 11 7
Bigelow Electronics, 122
Brail Mfg . , F red. 165
C B Magazi ne, as
elen Au oclates, 94
Clncla nd Insutute, S5
Columbia

El ectronics, 115. 11 6
Comd el, Inc . , 95
Crabt ree's EIUlronln, 6.
ClIshCr-a,ft, 94, 110
CW AUdio Filter. 124
Datak CDrp.• 68, 69
OPI I ne., 106
Oynai ab ce.. 11 0. I U
OX Handbook. 62, 63
Editors &. Engineen , 95
Eleetronle Cente r, 88
Eleetronic Componenib, 114
Epsilon Reeotds , 125
Est es Engineer ing, 11 5
Evan s Radio , 96
Evan svill e Amateur

Radio Supply, 11 2
Fa ir Radio Sales, 122
Freck Rad io, 114
Gataway Towar Co., 103
GBC Amarlea CGrP. , 49
Goodheart CG., R. E. , 121
GGrdGn ce., H. W. , 113
GGtham. 117
Grantham sebeer. 116
" Ham" eueraer, 39
Hayden, E. C., t 24
H C J Elaetronl cs, 121
Henry Radio, 99
Hotel Del Ca pr i, 120
Hy -Galn, 84
Intcrn ati Gnal Cryst a l, S
James Researeh, 112
JAN Crystals , 11 2
Ju stin, rne.. Cover II
Labgear, Lid. , IDS

INDEX TO ADVERTISERS

a n a n­

sho rte r

UNIQUE

you

The "fa t d ipo le" t heory permits

fu ll pe rfo rma nce wit h

te nna I/a wave leng th
tha n normal size.

For full pa rticulars, includin g in­
struction deta ils, send $1 t o
C. Leroy Kerr, Box 444, Monte­
bello, California, 90641. O r, if

prefe r readymade anten­
nas, they are shipped prepa id in

USA as follows: 80/75 meter,

$21, 40 meter, $10. 20/ 10 or 15
meter , $6.

NEW



HERE'S THE "BARGAIN BIBLE"-

the Catalog you've been waiting for!

From \\'HL -thc large s t, most personalized
Hadio Supply House in the " 'oriel! Over 30
Licensed operators among: our 95 em p loyees
to assis t ) '0\1 in C \ 'CQ' way p ossibl e.

•
•

J UST MAIL IN COUPON!

ALL NEWI Page after page of excit i n g
e q ui p m e n t and ace...oria. at money­
. a v i n g price••

• EXCITING NEW FEATURE! Comple'e
Amateur Station "Packages" se­
le cted b y WRL electronic experts!
The best buys - e a ch combination
Performa nce Proven! Low monthly
payments ,:,vailab/e a n all pkgs.

• Selected "Be st Buys" o n othe r equip­
ment - ra dios, record ers, stereos,
items fo r El ectronic Builde rs and
Gadgeteers .

• SPECIAl WRl PURCHASES ! Eq u;p­
ment you ca n't BUY anywhere else!

• The most complete Amateur Ccte­
log ever put together. Detailed Hl us­
trations, compl ete specif ica tion s.
Save at WRL's amazing low price s!

• LIBERAL TRADE-INS on your present
gear . . . a nd you can buy a nything
in this big , new catalog on our easy,
monthly credit pIon'

Key Number

C LIP A:-i D ~IAIL Ti llS COUPO:-i FOil YO UIl C O PY

WORLD RADIO LABORATORIES
3415 W e st Broadway
Council Bluffs, Iowa 5 150 1

Gentlemen:
Please rush me my FREE 1968 \\'RL Catalog of Bargains.

Leo I. .\Ieyerson
W0CFQ
President

"The House the HAMS Built!"••••••••••••••••••••••••••••••••••••••••••••=•••••••= Name _

•= Address _

= Cify State Zip _

•



,

•

•

calibration rate on all bands "Crysta l lat ­
tice fil ter for high s ideba nd suppression on
t rans mi t , and rejecti on of adjacent-cha nnel
QR:\! on rece ive .' .. plus solid-sta te balanced
modu la tor for "set-and-forget " ca r r ier sup­
pression " Universa l mobile mount included .

For only $359, the new National
200 puts you on the a ir, with com­
plete SS B, C\V, and AM coverage of
the 80 through 10 meter bands. You'l!
get years of enjoyment from this
husky rig, thanks to Nationa l's fie ld­
tested design and workmanship , and
these terrific performance features :
' 200 Wa tt P~; P input on SS R. gr-id-block
keying on C' V, and compatible A~I opera­
tion "Sepa ra te product a nd A::\I detection
plus fast-attack slow-release AGC in all
modes *Crysta l-cont rolled pre-mixing' with
single VFO for hi gh stability, plus ide nt ica l

Both the National 200 and the KCL-2000
arc covered by Xat iona l's exclusive One
Year Guarantee against component fa ilure.

Only 38e pel' Wa t t adds 1800
watts P E P input to your Na­
tional 200 . . . let s you push out
the maximum power allowed by
law. The NCL-2000 is a complete­
ly self -conta ined 2000-Watt SSE
PEP linea l' amplifier for the 80
through 10 meter bands, with
minimum peak output of 1300
w atts. *Amplifier Bias Cont rol
Circuit ( Pa t . #3,328,715 ) re-

duces di stortion. Operate C"·? ~:- ..::::~![~:
AM? IlTTY ? The National l'CL-2000 is
rated for fu ll k\V operation in these ser-
vices. You kruno you 'll he heard when you
add on this desk-top package of dynam ite !
The price? . .. $685, when you' re ready for
the big time.

3i Wa sh ington Street, Mel rose , Massachusetts 02176

,
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