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My comments on the use (and elimina
tion ) of amplitude modulation on the bands
below 30 MHz in the June issue were not
taken lightly. The AM operators have de
nounced me, indicted me, called me narrow
minded and expressed desires to have me
tarred and feathered. For a review of some
of these choice ep istles, turn to the letters
section in the back of this issue.

None the less, m ost of the arguments in
favor of A~'l are as outmoded as amplitude
modulation itself. Granted, good AM sounds
better than good sideband. However, we are
supposed to be comm unicators, not broad
casters. If you doubt this , take a close look
at the regulations-b roadcasting on the ama
teur bands is specifically forbidden.

The chaps who say that sideband is just a
passing fancy echo the cry of the spark oper
a tors who held out to the last minute in the
1920's. The fellows who argue that AM is
more efficient are badly misinformed. In fact,
for the same received signal-to-noise ratio, the
AM station must run 2 .88 times as much
power as the SSB station .

Interestingly enough, for input signal-to-

2

noise ratios greater than about 7 dB, FM sys
tems (with a deviation ratio of 2 ) are almost
11 dB better than AM and 8 dB hetter than
sideband . However, below this point the re
sults with FM drop off rapidly and, at low
input signal-to-no ise ratios, FM is inferior
to both A;\1 and sideband. Single sideband
maintains a constant 3 dB advantage over
AM, regardless of the signal level.

\Vhile most AM stations use simple diode
d etectors in their rec eivers, a few have gone
to coherent d etection. This approach appears
to give AM a 3-d B advantage, but this ad
vantage is lost due to a 3-d B noise increase
because the predetection bandwidth is twice
as wide.

\Vith strong-signal and low-noise condi
tions, almost any mode of radio communica
tions will provide the d esired results, but
you don't evaluate under the best conditions,
you use the worst . Under the worst condi
tions, single sideband will usually provide
the only usable telephonic communications,
and At",l and FM will be completely covered
up by static, interference and noise.

Some of the AM operators are under the
impression that since I am advocating the
complete elimination of AM OIl our bands be
low ten meters, I am in favor of appliance
operators . Nothing could be fur ther from the
truth. There is no reason why most hams
should not be able to build a complete single
sideband system. I d on't know where the mis
taken notion came from that you have to be
some kind of electronic genius or engineer
to build a SSB rig. It's not so. It just reflects
the technical competence of today's amateur
radio society.

Some AM'ers complain about the high cost
of sideband . This is true if you are an appli
ance operator, but if you build your own SSB
exciter, and have a decent junk box, the cost
is comparable. The only special components
you have to have are a filt er or a phase-shift
network. Audio phase-shift networks cost less
than ten dollars, and high quality crystal and
mechanical fil ters are often available on the
surplus market within the same price range.
You can' t buy much of a modulation trans
former for ten bucks!

There have also been a lot of complaints

( 1' 1/ 1" 11 III Imill' 1 1 1 )
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tee fast processing of your order. Use
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You may order direct from ad. We will
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arders.

OROERING INSTRUCTIONS
(1) Use one order card for each fre
quency. Fill out both sides of card.

(2) Enclose money order with order.

(3) Sold only under th e condi t ions
specif ied herein.

•

ItH

SPECIFICATIONS: International Type
"EX" Crysta l is available from 3,000
KHz to 60,000 KHz. The "EX" Crysta l
is supplied only in the HC-6 /U holder.
Ca l ibrat ion is -+- .02% when operated in
International OX ci rcui t or equivalent.

CONOITIONS OF SALE: All " EX" Crys
tals are sold on a cash basis, $3.75
each. Shipping and postage (inside U.S.
and Ca nada only) will be prepaid by
International. Crysta ls are guaranteed
to operate only in th e OX circuit or its
equivalent.

COMPLETE OX OSCiLLATOR KITS
Everything you need to build you r own
oscillator. Two kits available. "OX-L" kit
3.000 to 19.999 KHz. "OX-H" kit 20.000
to 60,000 KHz. Spec ify "OX-L" or "OX
H" when ordering. $235

Postage Paid
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ROHN~
Asks ... How do you rate a

tower when the stories
all sound the same?
There is a one-word answer 
PERFORMANCE!
ROHN TOWER performance has
made it the top name in the
industry. Wherever you go 
worldwide - you find ROHN
TOWERS - CATV, microwave,
communications, broadcast,
home TV and amateur - with
complete accessories, lighting,
microwave reflectors and equip
ment. ROHN TOWERS - the
accepted standard - recognized
as the towers that provide
strength, durability, ruggedness,
appearance, design, adaptabil·
ity and prestige. ROHN popu
larity rests on these factors:
• computer Analysis & Engineering
Design. Manufacturing. Warehous"
lng • Turnkey Tower Erection. Com
plete Lines of Accessories

Representation and Distribution
Worldwide
For further information contact

Home Office
P.O. Box 2000, Peoria, Illinois 61601
Ph. 309/637·8416 TWX 309/697·1488

•

W2NSD/ I

W2NSD in India
My original plan had b een to fly from

Afghanistan to Pakistan for a couple days
and then on to New Delhi in India. Alitalia
had confi rmed my airline reservat ions, but
when I got to Kabul I found that there aren't
any fligh ts from Pakistan to India. The
two countries arc essentially at war. So I
stayed on an extra day in Kabul and then
flew directly to New D elhi and spent the
extra time there.

Apparently the Chinese have heavily in
filtrated Pakistan and have a lot of influ
ence there. If you consult a map of the
world for a moment, you will see why Pak
istan is so important to China. The w estern
part of China is bottled up b y Hussia and,
if they are going to open up that part of
the country at all, it really h as to he either
through India or Pakistan . They tried the
India ro ute and the U.S. st arted talking about
send ing in troops to help out. So they h ave
hocn concentrati ng on Pakistan and have
apparently been winning there without send
ing troops. Naturally they are anxious to
keep Am ericans out of the country as well
as most other tourists . J think this also
exp lains why we haven't heard many AP
stations active for so long.

India , from the ai r, looked green and
beautiful . 1 was surprised. 1 had sort of
expected to see a d ry and dusty country
where agricultu re w as a fight again st
drought. It was in the gO's when I landed
at New D elhi and the sun w as beating d own.
The cus toms officials were cool. I had to do
more paperwork here than in any other
country I had visited. They wanted a com
plete list of m y cameras, serial numbers,
everyth ing. They wanted a list of all money
that I w as hringing into the country. I filled
out forms and m ore forms. My five cameras
caused a great deal of difficulty . .. only
tv..'O cameras p ermitted . . . hut I fin ally
made it through. I w as inexperienced and
didn't know that all this hother was just a
signal to slip a little m oney into the palm
to smooth m y way through. Bribery, I found
out later , is a basic way of life here .

tTurn. to J!IIfff' 9 8 )
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William Nagle W3DUQ
21 Powell Lane
West Chester , Pennsylvania

The Synchronous Detection Process

If you want to get the most out of AM or DSB communi
cations, try the synchronous detector. With a synchronous
detector at both ends of an AM communications link, the
system is as effective as single sideband.

Synchronous detection, when adap ted to
a communications receiver with an if band
pass of six kHz or better, provides an excel
lent means of single signal reception , along
with the capabilities of almost complete re
jection of non-synchronous components such
as single sideband , HTTY, unmodulated car
riers, static. and most spurious sideband
splatter emanat ing from off-frequency sig
nals. It provides a means of phase lockin g
the detector on synchronous type transmis
sions such as DSB with carrier, DSB without
carrier, NBFM , and phase modulation .

A block diagram. shown in F ig. 1, gives
the basic elements of the system used at
W3DUQ. Blocks marked with an X are the
ones necessary for basic synchronous detec
tion if the stereo synthesizer. as will be de
scribed later. is not desired . The basic sys-

r.:::::.,
.' «' ••,,':."....".......' ,.' .....•••••••.....'.
••••••••••••••.:.:.:.
•••••••;::::::
:::::::
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< • •••• •

' .
"

.
•••••••
\ .' ....

•

The synchronous detector.

b

tern utilizes eleven dual purpose tubes.
Following the block diagram, the signal

input is applied to each 7360 d emodulator
(V I , V2), and the local 4.5.5 kHz oscillator
voltages are applied to each demodulator in
phase quad rature (90 0 apart ) . Assume, mo
mentariy, that the "1" channel local oscillator
injection voltage is the same phase as the
carrier ( transmitted or suppressed) com
ponen t of the AM signal. Then the in-phase
or "I" channel will contain the demodulated
signal, wh ile the "Q" channel wiII contain
no audio. as its injected local oscillator volt
age is shifted 90 0

• Now, if the local oscillator
or signal drifts slightly . the ''I'' channel will
be unaffected, but the «Q" channel will pro
duce some audio. This will have the same
polarity as the ''I'' channel audio for one
direction of local oscillator or signal drift.
and opposi te polarity for the opposite direc
tion of local oscillator or signal drift. The "Q"
channel level will be proportional to the
oscillator d rift. for shifts of 300 H z or less.
By simply combining the «I" and "Q" audio
in an audio phase discriminator (V4 and
associated circuitry) . a dc control signal is
obta ined . This control voltage tunes the os
cillator (V.5B) via the reactance tuhe (V.5A),
and returns or locks the oscillator to the cor
rect phase where audio is present only in the

13 MAGAZINE
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Fig. I Ble ck di agram of the synch ron ous detector

"I" h Ic anne .
The audio phase detector delivers a de

voltage only when the ''1'' and "Q" signals
have in -phase (synchronous) components .
Since the "I" and "Q" audio will be in phase
quadrature in any case, where the like slde
bands d o not exist on each side of the car
rier, the phase detector provides no AFC
voltage for SSB, static, or CW signals, and
is therefore totally unaffected b y this type
of interference.

If h "I" I "Q" dit e am au 10 outputs are
taken through alpha and beta networks re
spectively (90 0 audio phase-shift networks ) ,
interference rejection on the order of 60 dB
may also be obtained. When locked on a
signal containing interference on the lower
sideband, for example, the <T' channel pro
duces audio resulting from both locked sig
nal sidebands plus lower sideband interfer
ence, while the "Q" channel contains only the
interfering audio on the lower sideband.
Phase cancellat ion, by combining the two

aud io outputs f rom the alpha and beta net
works, will remove the interference while
still adding the d esired information contained
in both sidebands. By simply reversing the
take-off points fro m the alpha and beta net
work outp uts, similar rejection is obtained
for interference contained in the upper side
hand.

\ Vith the addition of the stereo synthesizer
circuits, one output channel will contain the
synchronous signal p lus interference con
tained in the lower sideband, while the other
channel contains the synchronous signal plus
interference contained in the upper sideband.
Bv phase cancellation, the brain (being the
ultimate comnuter}, p icks out the syn
chronous signal while rejecting the undesired
int erference contained in both of the side
hands, and all you hear, basically, is the
synchronous signal you want to hear!

Similarly, b y unlocking the dc correction
signal, SSE signals may be received in much
the same manner of the good old standby-
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the sid eband slicer, with over 60 dB of re
jection on the unwanted sideband ! !

Construction notes

Care must be taken to ensure that the 7360

d emodulators are placed in a rmmmurn ae
field, or hum in the system will result, due
to the high sensitivity of these beam deflec
tion tubes.

Standard wiring procedure should be fol
lowed , with leads as short as possible, and
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DC Voltages-Synchronous Detector Without il Signal

Tube No. Type 1 2 3 4 5 6 7 8 9
V I 7360 5 150 Fil Fil 80·100 80·100 25 25
V2 7360 5 150 Fil Fil 80·100 80·100 25 25
V3 12AU7A 75 3.5 Fil Fil Fil
V4 12A U7A 240 I I Fil Fil 240 II Fil
V5 6AN8 60 -I 4 .7 Fil Fi l 200 100 3
V6 12AU7A 24 7 8 Fil Fil 0-50 0·12 Fil
V7 12AT7 240 5.5 8 Fil Fil 212 6.5 10 Fil
V8 12AT7 240 5.5 8 Fil Fil 212 6.5 10 Fil
V9 12AT7 2 12 6.5 10 Fil Fil 120 1.7 Fil
V IO 12AT7 212 6.5 10 Fil Fil 120 1.7 Fil
VII 12AU7A 75 3.5 Fil Fi l 246 2.5 Fil
V12 6AQ5A I5 Fil Fil 246 250
V I3 082 250 150 150 250 150
VI4 OA2 150 150
V IS 6AQ5A 15 Fit Fil 246 250
V I6 12AX7 240 3.2

Notes: Oscillator injectio n at VI , V2 is 6V p-p: maximum signa l at V4 grids to be set at 8V pop with RI:
aud io at V9b, VIOb qr ids 100 mV p-p ; adjust R2 for -I volt dc on oscillator grid; set AVC depth
control for 8-1 0 volts p-p at V4 grids with external BFO on and detun ed 1 ~HI.

the oscillator-reactance tube and associated
circuitry should he kept away from the res t
of the circuit as much as possible, to avoid
455 kHz pick-up by audio circuits.

Rece iver modification and avc set-up

Take if out of the receiver (455 kHz ) at
the plate of the last if amplifier stage,
th rough a 20 pI" cap acitor to RG62 / U
coaxial cable, to the grid of V16.

Modify the recei ver ave switch to provide
an external input position for the detector
aud io hang Ave voltage . Peak the if trans
former in the p late of V16 with the rf gain
wide open, the AVe switch in external re
ceiver AVC, the receiver bfo or crystal cali
brator on , and the detector oscillator detuned
one kHz from the center of the if p assband.
Note the S-meter reading. Now switch the
receiver to internal AVC, and note the S
meter reading. If the two meter read ings are
more than 5 dB apart, adjust the value of RI
(33k) until the meter readings agree.

Quadrature set-up

T une the local oscillator to the center of
the receiver if p assb and (you can use the
receiver bfo for this ), and set-up the oscil
lator injection quadrature, and alpha-beta
networks as follows.

\Vith the receiver tuned I kHz from an
unmoduluted carrier, set switch 51 to the
position giving the least aud io output, and
alternately ad jus t the 8-,~0 pF trimmer in the
oscillator quadrature circuit. and R8 for
minimum audio output at "Q" preamp out
put. Now adjust R7 for minimum aud io out
put on its rejected sideband at "I" preamp

10

outp ut .
H the 8-50 pI' tri mmer ad justment is not

the same for the opposite sideband selection
on 51 (retune receiver to I kHz on the other
side of zero beat for this test ) , the alp ha
and beta networks are off b alance and can
he brought in by jud iciously trimming the
7k and 2k pl ate and cathode resistors on
V7a and V8a, while ad jus ting the 8·50 pF
trimmer and R8 until a minimum audio out
put results on either sideband.

Audio phase discriminator set-up
1. Short R3 to ground.
2. Tune the receive r I kHz from an un
modulated carried (crystal calibrator works
fine here ) and ad jus t the rf gain for four
volts rms aud io on the plates of V3a and
Vil a .
3. Connect a de \'TV~1 or de oscilloscope
to T P 1 and adjust R4 for minimum dc.
4. Move the VTV~I to TP2 and adjus t
R,~ for minimum de.
5. Move the VTVM to TP3 and adjus t R9
for minimum ac.
6. Remove ground from R3 and ad jus t
H6 for minimum ac at TP3 .
7. Repeat steps 3 and 4 until step 6 yields
no ac output.

Notes
1. The output at the preamp output jacks
is approximately 200 millivolts peak to
peak.
2. For stereo reception , adjust the two
50ak volume controls and the speaker
phasing switch (using stereo headphones ) .
until minimum interference on a locked
synchronous signal is observed.
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EDITORS and ENGINEERS. Ltd.

• SINGLE SIDEBAND:
THEORY AND PRACTICE

by Harry D. Hooton, W6TYH. The
one-source guide to ssb.
Covers the origin and
principles of ssb, deriva
tion of ssb signals, car
rier suppression tech
niques, sideband selec
tion, carrier generators,

speech amplifiers and filters, ssb generators,
balanced mixers and converters, low-power
ssb transmitters, linear r-f amplifiers, ssb
communications receivers, transceivers, tests
and m easurements. Includes chapters on how
to build air-tested linear amplifiers. 352 pages.
Hardbound. Order No. EE-350, only . . . $6.95

NEW 17TH EDlnON OF THE FAMOUS

VALUABLE books from E.&E.

RADIO HANDBOOK
Tells how to design,
build, and operate the
latest types of amateur
transmitters, receivers,
transceivers, and am
plifiers. Provides ex
tensive, simplified theory on practically every
phase of radio. Broadest coverage; all origi
nal data, up-to-date, complete. 816 pages.
Order EE-167 , only $12.95

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

tor's license. 200 pp.Order EE·030,only. $5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
TRANSISTOR RADIO HANDBOOK, by
Donald L. Stoner, W6TNS, Lester
A. Earnshaw, ZLIAAX. Covers a
wide range of communication uses
for both amateur and commercial
applications. Includes audio and
speech amplifiers, VHF transmit
tmg and receiving equipment, SSB exciters,
and complete SSB transceivers. 180 pages.
Order EE·044. only $5.00

Order from your electronic parts
distributor or send coupon below.

I~ I
I P.O. Box 68003. New Augusta. Ind•• DepL 73E·9 I
I Ship me the following books: I
I 0 No. EE·350 0 No. EE·030 I
I 0 No. EE-167 0 No. EE·044 $ encJ. I
I Name I
IAddress I
I City State Zip IL ~

3. Adjust the comp ress ion depth control
(500k) along with Rl for best synchronous
locking. Value shou ld come out on the

depth control to about 400k.
4. SI p ositions, sta rting at full cou nter
clockwise:

a. Reject upper sideb and.
b. Reject lower sid eb and .
c. Stereo ( reject lower "Q", reject upper

" 1" on earphones ).
d . Receive lower sideband -AF C off.
e. Receive upper sidebaml-AF C off.

5. For best synchronous locking on doub le
sideband signals, the receiver should he
tuned 100 Hertz or close r to signal zero
beat.
6. Set \'R current (\'13. \'14 ) for 2.2
volts de across the 1DO-ohm resistor at
Vl3 pin 1 using the 2.5k. 2.~-watt adjust
ab le resistor.
7. Set plate voltage for \'12, V1 5
(6AQ,5's) for 270 volts, using the 3k, 25
watt ad jus ta ble resistor.
8. If the stereo feature is not d esired,
eliminate V9, VI0. V12. VV5. and take
the audio ou tput from the center tap of
1\8.
Now sit back and enjoy QRM free recep

tion .
In 196.5, a test involving over two hundred

students was conducted at Cambridge Uni
versity, in E ngland. Under controlled con
ditions, two transmitters were put on the
air; one A~I , the other SSB. The ssn
transmitter was running twice the p ower out
p ut of the A~I transmitter. Two identical re
ceivers were set-up, one with a product
detector for SSB reception, the other with a
synchronous detector for AM recep tion. Each
student was to copy a message, first from one
receiver, then the other.

Then white noise was injected into hath
receivers, 3 dB at a time . In the end. the
AM signal. running one-half the power out
put, was easily copied with over 6 dB more
white noise injected into the receiver, wh ile
the SSB signal was completely washed out.
So you see, it's not the mode of transmission
so much as it is the method of d etection.

Let's get rid of those outdated. wideband .
distorted telephone quality single sideband
gizmotch ies; and put some good, narrow,
maximum intelligibility advanced modulation
back on so we may soon riel the bands of
30 kHz wide signals and once again en joy
uood, solid communications.

.. . W3DUQ
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A 160 Meter Sidewinder
\

A simple double-sideband and CW transmitter for 160
which uses readily available parts.

160 Meters is a hand that is virtually ig
nored b y equipment manufacturers. This
makes it even more fu n to build your own
equipment. After operating C\V and plate
modulated AM on the b and with a converted
TCS, I decided to experiment with double
side band suppressed carr ier. The DSB has
several advantages over Af\.1. The carrier is
eliminated giving you more "ta lk power",
inter-channel heterodynes are reduced and
the equipment is simp le to build.

This low cost DSB/C\V transmitter was
built entirely from junk box parts. Most of
the final tank components were salvaged
from T U-5 tuning units which are availab le
surplus for about $2 each.

The transmitter was built on a 17 x 13 x 2
inch aluminum chass is. A standard 8% inch
a luminum EIA panel was used. Parts layout
isn 't critica l, but the rf leads should be kept

as short as p ossible. The 100 microamp
meter was used because it happened to be in
the junk box. A 0-1 rnA meter would be less
likely to be damaged and can be substituted
b y simply reducing resistors RII and Rh b y a
factor of 10. Construction was done in stages
starting with the power supp ly. Each stage
was checked out before proceed ing to the
next stage.

Power supply
The power supp ly uses separate plate and

filament transformers. The filament trans
former has a 6.3 V and 12.6 V winding which
were placed in series to p rovide 18 .9 Vac
for the relay sup ply. The plate transformer
has low voltage taps which were used for the
oscillator supply. A dropping resistor can b e
used to get this voltage if a tapped trans
former isn't availab le.

12 73 MAGAZINE



Modulator
The modulator is straight forward until

you get to the modulation transformer. It is
a 400 Hz power transformer rated at 115 \'
primary and 750-750 on the secondary. I
sa lvaged this one from an airborne jamming
transmitter. Any 400 Hz power t ransformer
having at least 5 : I tu rns ratio will do.

A two-stage ] 2AX7 speech amplifier was
used to provide adequate gain for a crysta l
microphone. The leads to the gain contro l
and to the grid of the 6V6 must he shielded
to prevent the amplifi er from oscillating.
The 6\'6 is run with 350 volts on the plate
and screen , providing ample drive for the
5933 screens.

Oscillator
The VFO is a Hartlev osci lla tor. The tun

ing capacitor was sa lvaged from a command
transmitter (or they can he bought for $1.50
each from Fair Radio Sa les ). Removing one
third of the plates sp reads the band over
most of the dial. A I -inch p iece of % inch
diameter brass shafting was drilled out and
swea ted on the small tuning shaft to accom
modate a more convenient size tuning knob.
The capacitor was mounted on a % inch
thick stiffener plate to reduce the effect of
chassis fl exure on oscillator frequency. The
oscillator coil is wound 0 11 a ceramic form
mounted in a shie lded compartment on the
underside of the chassis. Take special ca re

to insure that the coil and sh ield are me
chanica lly sturdy.

• •

Buffer
The 12BY7A b uffer-amplifier is straight

forward . Be sure that the internal shield and
sup pressor grid are grounded right a t the
socket by short leads. Use a good quality
ceramic socket. The sp lit sta tor tuning ca
paci tor was made by sawing the sta tor sec
tion of the 135 p F tank capaci to r (from a
TV-5 tuning unit ) in hal f. The small trim
ming capacitor is used to bulunce the input.
Be sure to isola te the buffer tank from the
fin al amplifier ta nk to p revent the fin al from
taking off and osci llating!

Final amplifier

The fina l amplifier co nsists of a pai r of
5933's wi th thei r grids in push-pull and their
pla tes in pa ralle l. T he 5933 is just a short,
ruggedized 807. 807's or 1625's could he
used just as well. If you lise 1625's you will
need a 12\' filament supp ly. A p i section out
put is used . All fina l tank components, in
elud ing the antenna transfer re lay, a rc 10·
outed in a tight ly shie lded compartment.
Coaxia l connectors for the receiver and an
tenn a arc located at the hack of this com
partment .

CW operation

The fi nal amplifier circuit is just our old
friend the p ush-push miltip lier in d isguise.

To p view of the trans
mitter. The homemade
sp llt-st ete r ca pa cito r IS

in th e ce nte r.
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Fig . I. Schematic d iagram of the 160 meter CW/DSB transmitter.
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budget-priced walnut communications desk
groups equipment neatly, right in your living room

SEND FOR BROCHURE
OF OTHER MODELS

DIPLOMAT
$139.95

tronics
2929 N. HASKELL

You can operate your amateur rad io equip
ment right in your living room with this
inexpensive, " wite-approved' comm unications
desk from Design Industries.

You' ll l ike its custom features ... func
tionally ti lted top surface holds your equip
ment at just t he right operating angle • . .
deep cable t rough keeps desk top neat, yet
leaves connections accessible . . . t hree
drawers give you plenty of storage room.

She' ll like its rich walnut f inish and modern
furniture styli ng.

You'll bot h like its low price.
The DIPLOMAT communicat ions desk

accomodates Collins, R. L. Drake, Galaxy,
Hallicrafters, and most other modern equip
ment.

Sold Only Through Authorized Distriburors

center, inc.
21 4-LA6-2023 DALLAS, TEXAS 75204

mA (depend ing upon the damping cha racter
istics of the meter).

You arc now ready to connect the trans
mitter to the antenna. I use an antenna
tuner that incorporates a TVI filter. For best
results look at the rf waveform with an
oscilloscope to b e sure you a re n't overload
ing on peak s.

Parts not listed on schematic :

L-I 1112 inch of dose wound #28 DOC o n ~-inch

ceramic fo rm.

L-2 2 inc hes of close wound #28 Dec on a I-inc h
phenolic fo rm ce nte r ta pped.

L-3 45 t urns of # 14 solid copper o n a 2-inch
d iam eter ceramic fo rm. Turns spaced the widt h of
# 14 wire.
C See text.

K-I DPDT antenna changeove r relay, 24 Vdc coil.

K-2 DPDT crystal can relay, 24 Vdc coil.

CH Pa ra sit ic chokes: 6 turns of #20 solid copper
wound on a 47-ohm. I-watt resistor.

T-I 650-0-650 volt, 200 mA, secondary with ta ps
at 200 volts.

T-2 Fila ment transfo rme r 115 V pri mary, du a l
seconda ry 6.3 V @ 5 am p, 12.6 V @ 2 a mp.

T·3 Modu lation transformer, 115 V, 400 Hz, pri
ma ry, 750-0-750 secondary (se e t ed) .

It doesn't work well with both tubes as a
stra ight-th rough C\ V amplifier. For C\V one
tube is disabled by grounding its screen gr id
(this could a lso h e don e by turning off the
fi lament ). The oscilla to r and screen grid arc
keved sim ultuneouslv. Be Slife to wire Kcl
as ' shown. This gro~lIlds the screen grid in
the key-up position to pre vent the final from
oscillating. Power input on C\\' is 75 watts.

Check out
After smoke testing, place the Ow-phone

switch in the C\ V position . Connect the
transmitter to a .50-ohm dummy load, p lug in
the key and d ose it. With the meter in p osi
tion 1, adjust the buffer tuning for maximum
grid current (approximately 3-4 rnA ). Use an
rf voltmeter (most VTV.\I's will work sat is
Iactonly) and adjust the 5-35 pF trimmer
until the rf voltage on the grids is eq ual.
Dip the fi nal and tune up normally for a pi
section output.

Next switch to phon e. There should be
approximately 20 mA of idling current. Ad
just the buffer tuning for maximum drive.
\Vhistling into thc microphonc shou ld cause
the meter to kick lip to approximately 200

• • . W6JTf
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Whats NEW from Mosley!

DIPlOMAT' 2'
Mee t hams i n your area on 2 meters •••

cheek in on e merge ncy nets! F or a n

inexpensive way t o keep in t ouc h,

consider the newest addition to the 6

and 10 meter Diplomat family of 5/8

wavelength omni -directionol en te nnc s;

Only 58.10. Space soving. Lightweight.

, Top goin.* Rated 1 KW AM/CW, 2 KW

J
P.E .P. SSB input. Another Quali ty

Mosley o nt e nn a !--

Ow n [] Q ua lit y Mo s le y 15 me ter

bea m, yet build it yo urs e lf - • jus t

like i n mogozine projects . Drill your

own hole s a nd o s . em ble a ccor d ing to

con ci s e I nstructions g ive n. All po rts

in c luded (mi nu s coax). Gamma ma t c hed.

O utstand ing 90 in.* Fu ll power roted. By

readjust ing e leme nts accord ing to in s t ruc t ion s

su ppli ed, Generals may use th is beam on

10 meters.

(,

Tlhte Cli81.SSiC U))ef5
The 10 a nd 15 me ter ba nds are ho t og ain! Comma nd your

shore of DX on the s e pop u lo r bonds with th i s Classic New

Tra p·Mas ter be am. Full pow er ra te d. Brood Band Capacitive

Matching . Incorporate s performance proven Mosley me tal

encased t raps . To ps in DX punch ••• 90In!*

I

'tr

Ha ms are working lots of

DX with this 5·band

mobile antenna! Full

power rated. Use on 10

meters wi thout coil .

Inte rchangeable c oil s fo r

o the r bond s . Ad jus t a b le

u ppe r whip sec tion

for peaking a nt en na

to de si red frequency.

Coils with whi p tip

e-e-eot ond set fo r each

bond, a va il a b le (extra).

Hinged break over.

.Goin omitted due to requirements o f c e r ta i n publi cotions.
For fulf details, send for FREE ' 67 c a ta lo g . Dept. 140

MOSLEV ELECTRONICS,INC.
4 61 0 N. L I NDB E RG H B LVD •• B R IDGE T O N . MO. 630 42



Don Nelson WS2EGZ
9 Green Ridge Road
Ashland. New Jersey 08034

Building Blocks

A simple integrated circuit and transistor receiver which
tunes from 12 MHz to 18 MHz - it is ideal for many VHF
converters.

Here is an idea you might like to try. A
small receiver, which is suitable for use with
most of the m yriad of semiconductor COIl

verters, can be built for $20 and the aid of a
good junk box. If a receive r is no t what you
need , there are still some circuits and ideas
to suit your fancy.

T he use of d iscrete electronic components
is hecoming obsolete in cases where a stand 
ani circuit is used. Instead , we use assem
blies, or integrated circuits, which are usua lly
superior in d esign to the original ap proach .
As you wil l see with this receiver, the use of

huild ing blocks is also a means of economiz
ing.

Circuit description
By using an IlCA CA3020, which costs

$2.80, I was able to b uild a q uality 500 mW
audio system at a p rice competitive with
fore ign-made aud io assem blies. The if ampli
fier and detector is a Miller 8903. This as
semb ly consists of two units, an 890 1 and
an 8902, which will provide 55 dB gain at
455 kHz. The 00st-$5.75. ~Iy only misgiving
on this unit is its frequency. That 910 kHz
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RF MIXER IF AMP

16 TURNS NO. 24
ON MILLER 4500 FORM

4:55 kHl IF AMP MODULE
MIL L ER 8902

CENTRALAB Ckl03
OR EQUlV.

2.U

--_..!

455 kHI
MILLER 6901

~; _ . -it
, ,, ,, ,, , ,
"

~ J-Lo

r 1"L-- f---_"'-

MIXER
2 N3 819

r

33 k 470

MILLER 21fO
AtH SECTI ON
(2 ROTOR PL.
REMOVED)

/

5 TURNS
NO. 24

I
LOCAL OSCILLATOR

L--_-j re:..-'------,

'; I- lp F
r- Z5V

AUDIO

2.U2.U6 .8 k

MILLER 2110
~ DSC SECT ION

,~ ra,.
L.... : ~.

T 240
2.7k rh 15M

0"",roo

Fig. I. Circuit d iagram of the building-blod rec eiver.

im age is a problem when the receiver is used
wit h VHF converters.

After some deliberation , I chose to build
th e mixer stage with a junction fi eld effec t
transistor (JFET). The epoxy 2N3819 by
Texas Instruments fills the bill for less than
$1.00.

Tuning of this stage, and tracking with the
oscilla tor, provides the only real challenge of
the system. The values shown tune from 12
J\IHz to 18 ~ I Hz, hut other ranges are easily
obtained hy changin g: the tanks. I was able
to maintain good tracking wi th two adjacent
ro tor plates removed from the antenna sec
tion of the tuning cap acitor. It was also nec
essary to bend the outside rotor plates
slightly, for good mid-hand tracking. Since
the truusistors arc fairl y well isolated from
the tanks, tracking checks were possible with
a grid-dip oscillator w ith no power applied
to the receiver. Sligh t adjus tment of the an-

tennu tank IS necessary when pow er is ap
I . Ip.ICC .

If a local oscill ator is loaded h y the mixer
w hen strong stations are tuned , it will be
p ulled from its norm al frequency. A buffer
stage, in the form of an emitter- follower,
will overcome that problem . George Daugh
ters, \VB6AI G, used a rather el aborate two
transistor buffer ill h is H13H.-TR receiver
(Q ST, April 1967 ) , but this seemed unneces
sary in the unit described here. I did copy
George's oscillator w ith good results, how 
ever. Although the 2N708 was used twice
in this circuit, there is really no p refe rence
fo r that typ e. HCA 40237's, or various plastic
types, would he less expensive.

The entire unit was mounted on a 2~~ x 4J~

inch piece of PC hoard , which b y luck, al
most fits a Bud CB1626 ch assis. A good PC
hoard designer might layout the p rinted
\", iring and eliminate the 12-pin socket used

18 13 MAGAZINE



Top view of the bulld- ,9
ing- block receiver show.
ing th e locati on of th e
compon ents .

for the integrated circuit. Eventually, the re
ceiver will be part of a more classic enclos ure.
The Argonne 36 mm vernier d ial was photo
graphed to show the intended mounting.

Performance
\Vhile this may not be the ultimate in

modern day receivers, its performance is
good. I have used it in con junction wi th a
2-meter converter simi lar to that of K6H~fO

(73, October 1866). Selectivity is excellent,
hut the sensitivity might he imp roved. The
] FET does not easily overload; however, it
appears to have a minimum tlueshhold which
acts like a sq uelch.

An earlier attempt used a hipolar mixer
which had better sensitivity, plus more noise
and overload problems . Despite the prob
lems, some experimenters may find the b i
polar type to be preferable .

In all, this circuit satisfied my immediate
need for a small, inexpensive, superhetero
d Ylle receiver, and it opens new doors for

experimentation. Some ideas, which seem
practicable using these building blocks as
stepping stones, are suggested below:

1. A d ual co nversion sys tem-hy adding a
4..5 MHz if and crystal oscillator. The HCA
CA3022 integrated circuit might he used
for the amplifier.
2. An rf stage-hecause of the noise and
selectivity characteristics descr ibed, a
broadband stage might be suitable.
3. A product detector- several tra nsistor
ized designs have been described recently
in 7.1 Mugazine.
4 . A higher power aud io system-hy sub
stitut ing an Argonne AHl 63 for the pres
ent outp ut transformer, the CA3020 will
d rive a power transistor such as the HCA
402.50 or the 2N30.54.
It is my intention to work on some of these

ideas for a new mobile receiver, h ut I would
not he disappointed if you heat me to com
p letion.

W B2EGZ

Mfd. under
retrex Pat.
2,576,929

TELREX (PaId.) "BALUN" FED "INVERTED·V" ANTENNA KITS

EASY-TO-INSTAll,HI-PERFORMANCE lOW-fREQUENCY ANTENNAS
~ "Mono" Bands from $23.95-Also "Trapped" 2 and 3 Band Kits.

3, 4 or 5 Band " Con ica l-Inve rted-V" Antenn as from $52.95
3, 4 o r 5 Ba nd, 5 to 10 DB-"Empirical-I.V.-Logs"-S.A.S.E.

TElREX COMMUNICATION ENGINEERING LABORATORIES-ASBURY PARK, N. J . 07712WRITE FOR
TELREX PL 68

,J

SEPTEMBER 1967 19

•



E. l. Klein W 4BRS
6814 Criner Road, S. E.
H unts vill e, Alabama

VSWR Supreme

A new construction approach is described here for build
ing a valuable old standby which has found a permanent
place in the ham shack of today.

One of the most valuahle tools used by the
amateur is the Voltage Standi ng W ave Ratio
Meter. It ranks with the grid-dipper and the
p late current meter as an indispensable in
strument around the ham shack. \Ve know
that the VS\VH meter is very handy in indi
cating relative power output when tuning a
transmitter, particularly when the plate dip
is not too discernable. It is most useful, how
ever, in proving that the last available watt
has reached the antenna where it can do
some good.

Why a good match 7

Although a good copper connection is
made all the way to the antenna, an efficient

F\II' D.

RCVR

~

r co , "'
'"

•

transfer of pO\ver may not he ach ieved be
cause of a mismatch between the characteris
tic impedances of the various port ions of
the transmission system. The interesting
th ing is that the "match" is different for each
frequency because the antenna is essentially
a single frequency device.

\Ve can app reciate the importance of a
proper match between the transmitter and
the antenna when we are told, for example,
that a VS\VR of 3 to 1 causes a power loss of
nearly 3 dB for 200 feet of BG-B/U coaxial
line at 30 MHz. The table below provides
the real reason why we should be concerned
with the impedance match. Notice how much
the transmi tter power would have to he in
creased to make up for a poor match be
tween the transmitter and the antenna. In
cidently, this match involves each and every
part of the total transmission system includ
ing connectors, antenna relay, low-pass filter,
balun, etc., as well as the transmission line
itself and that particularly critical point at
which it is connected to the antenna.

.!: --- --- ---------------,'
.,

A new approach

Most Vs\vn meters today are an external
accessory to the transmitter. But this practice
is not good. Coaxial connectors are expensive
and cause unwarranted mismatch and power
loss. Meter faces usually end up hehind the
transmitter or in some other inaccessible
location. \ Vhen switching from forward to
reverse, the little accessory box scoots across
the table leaving scratches and a distraught
operator.

The transmitter plat e curren t meter is no
longer a plug-in accessory. \Vhy should the

REV.

o
o

O"WD
PLATEo REV

GR ID 0

Fig. I Schematic of basic VSWR Meter a nd es
scele ted switching circuits.

-rc
TRANSMITT ER

TANK COIL
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FT- 1500

'-- SOLDER LUG

'-- 5/16" 0.0 . BRASS TUBI NG

D100E

RESISTOR, 33 n

RG-8/u COAX CABLE -/

1

i
j

IT"''' =""'''''' , .. iJb ,"~",,,,",, .. "'..

Fig. 2 C o mpo ne nt parts used in making th e VSWR se nsing unit.

Additional power ne ed ed to co mpe nsa te for a poor
impedance match between transmitter and antenna.
Figure s a re ba sed upon 200 feet of RG-8/U cable
at 30 MHz.

VS\VR meter be? ( Believe it or not , pla te
meters used to be plugged in with phone
jacks.) Using the- simple design described
here, the home constructor as well as the
commercial manufacturer can now build the
VS\VR meter into the transmitter in the
smallest possible space and at only pennies of
cost.

The circuit

Nothing is new about the circuit. It has
been adequately described in the past in
magazine articles and handbooks. However.
for the convenience of the reader, the VS\VR
meter circuit is reproduced in Fig. I for
handy refere nce. Terminat ing resistors R I
and R2 should he 33 ohms for a .50-ohm
transmission line when the physical configura
tion, as shown here, is used. One-half watt
or smaller size resis tors may he used . Diod es
CRI and C R2 are any matched pair of sili
con diodes or germanium. The types wh ich
are enclosed in glass cases are the easiest to
use because of their small size. The ohmmeter
can be used to select and match the diodes

SOLOER LUG

-r-CENTRALAB
FT-1 500

BRASS TUSING

RG. 8/ u

INSULATION

of the ten-cent surplus variety found in ad
vertisements in the hack pages of this issue.
Byp ass capacito rs C l and C2 are 1500 pF
Centra lab type FT-1500.

Physical components
Parts used in th is VS\VR meter are illus

trated in Fig. 2. The b rass tubing is about 5
to 7 inches long and of ~1{l inch outside di
ameter. This size tubin g fits snugly around
the inner polyethelyne ins ulation from RC
B/V coaxial cable. About 10 in ches of coax
is stripped of its outer jacket and braid. The
inner insulation is trimmed to extend Vs inch
past each end of the brass tubing. Two large
solder lugs a re selected to fi t over the 1J4 inch
threaded shank of the bypass capacitors.
These lugs should be of the long variety so
they may be shaped and soldered to tbe
brass tubing as shown in Fig. 3. Two B-inch
p ieces of # 22 enameled cop per wire are also
requ ired.

Assembly
After soldering the lugs to the brass tub

in g about % inch in from each end, the by
pass capacitors are assembled to the lugs.
P lace several fiber washers under the rin g
nuts prior to tightening them down on the,
threaded shank of the capacitors. Th is per-

Fig. 3 Solder lug is shaped TO fit one-q uarter way
around the brass tubing .

Transmitter
Power

Needed to
Provide 1 kW

at the Antenna
1600 watts
1700
1900
2000
2300
2800
3400

Power Loss
(dB)

2.1
2.3
2.8
3.3
3.7
4.5
5.3

VSWR
1.5, I

2, 1
3, I
4 , I
5, 1
7,1

10,1

Table I
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Fig. 4 Assembling the
inne r components into
the brass tubing.

mits careful soldering of the capacitors to
the lugs without danger of a lso soldering
the nuts ill place.

Two small grooves are now cut 180 d e
grees apart for the total length of the poly
ethelyne insulation. A small wood carving
gouge or carefully manipulated razor blade
can be used for this purpose. These grooves
provide a space for the enameled coppe~

wire which is held in place when assembling
as shown in Fig. 4. Prior to this operation ,
the wire sho uld be stretched and work-hard
ened hy jerking it between two pairs of pliers.
Be sure that the plane described by the two
wires lies at right angles to the chassis on
which the unit is mounted. This permits all
resistors and diodes to have equal lead
lengths.

\Vhen the inn er assembly has been tugged
and shoved into place within the brass tub
ing, the # 22 wire ends are trimmed, stripped
and soldered to their respective resistors and
diodes. Mu ch care should be exercised at
this point to prevent melting the insulation
or damaging the near zero-length component
leads.

Application
A completed sensing unit for the VS\VR

meter is shown mounted on a typical chassis
in Fig. ,E). It will be noted that no co nvcn
tionaI box or housing is used because the
total outside of the nnit is at ground rf and
de potential , save for the component connec
tion s at each end. By mountin g the bypass
capaci tor in the chassis, the low-voltage
rectified current fed to the meter switch is
isolated from high-power rf a ll the other side
of the chassis. It can readily be seen that
the fini shed sensing unit occupies no more
space than would be used by a coaxial lead
running from an antenna relay to the antenna
connector on the chassis.

A further refinement is shown in Fig. 6.
Complete isolation of the high-power rf is
provided h y the coaxial hood . Impedance
di scontinuity is also minimized by use of the
hood, which was designed for this purpose
and is readily available.

Length of sensor
The d imensions given for the length of

the sensor element , including its outer tub-

Fig. 5 Finished V$WR sensing unit mounted on a typ ica l c hassis.
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Fig. b Recommended chassis co nnection for o ut put
of VSWR meter se nsing unit.

Terminating resistor

Small variations in mechanical construc
t ion and lead dress will have an effect on the
value of the terminating resistors, RI and R2.
Also, a carbon resistor does not display the
same reactance at hi gh frequencies as its
measured resistance at de. The value of the
33-ohm resistor was therefore d etermined
empirically.

T o verify the proper value of the terminat
ing resistors, the test set-up shown in Fig. 8
is used. A radio-freq uen cy source of approxi
mately ] 0 to 20 watts is requi red. A trans
m itter exciter stage operat ing on the 10
meter band is preferred for this p urpose.
T en meters, or even fifteen meters, will pro
vide better accuracy than one of the lower

ing and inner conductor, a re not critical.
They are, however, directly related to the
power of the transmitter with which the
VS\VR meter is used. For example, with a
one kilowatt high-frequency C\ V transmitter
and a 0-1 mil liammeter as the indicating
meter, th e length of the sensor can be as
short as 2-3 inches. A sensor which is con
structed approximately 7 inches long, as
illustra ted in this article, wiII work fine with
the same meter on a 25-200 watt high fre
quency transmitter. If meters with higher
current ratings are used, a longer sensor is
req uired , and, conversely, a more sensit ive
meter wou ld p rovide adeq uate full-scale
deflection with a shorte r sensor element.
Obviously, it is impracticable to vary the
len gth of the sensor element in order to vary
the sensitivitv of the VS\VR meter as a
whole. I t is for this reason that the adjusting
resistor is provided in series with the meter.
For VHF use. the se nsor can be shorter.

All that has been said above can be de
picted graph ically. Fig. 7 shows the general
ized relationsh ip between the sensor length
and transmitter power with which it is used.
The two curves represent d ifferent meter
sensitivities. A 0-] milliammeter offers a good
comprom ise. \Vith a 5-7 inch long sensor
and the proper series resistor, all powers
normally encountered in amateur work can
be handled. However. if space requirements
so d ictate, a shorter sensor unit can be em
ployed with some small sacrifice in accuracy.

2000 ====r::=:::::J:===+===+===::r:::===+====t1000

Vl 500
Fig . 7 The e pp rcel- j
ma te relationshi p be- _
twee n sensor leng th a nd

~

transmitter power is LU

shown for two common- ~
Iy use d meter move.
ments. Other meter val- Ci
ues may be used as dis
cussed in the text.

100

o
1 2 3 4 5

SENSOR LENGTH (I NCHES)

6 7
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TR AN SMI ITER
EXCITER ~ VSWR SENSOR

10 - 20 'WAITS
to Me te rs

F R 52 LOAD

,,,

~

~

' ,I /

Fig. 8 Test set-up for
ve rifying t he prop er
va lue of t he terminet 
ing resistors whic h are a
pa rt of t he sensor unit .
The va lue of the dummy
load should match t he
characteristic impeda nce
of th e sensor unit a nd
have a total wattag e
rating nearly eq ual to
the source power.

Fig . 9 Full-size photo master of the VSW R meter
d ial. A multi-pur pose meter was used in the au t h
or's t ransm itter so th at t he grid an d plate c urre nts
could a lso be read on the uppe r scale.

forward + reverse
Forward reverse

VSWR =

.. W4BRS

Fig. 9 is a full-scale illustration of a meter
face used with the V S'VR Suprem e. This
scale fits the Triplett Model 327, as well as
a number of other meters of the sa me size
category. A word of caution- don't assume
that the scale calibra tion , or linearity will
be the same for all makes of meters. The ill
dividual meter movement selected should be
checked b y using the above Formula and
marking off rad ials representing 4-5 differen t
VS\VR values. \Vith the scale from your
mete r a t the center of an oversized radia l(s)
drawing, it is possible to verify the angular
p lacement of each VS\VR calibrat ion point .

The V S'VR Supreme is truly a novel ap
proach to an old standby. Us ing the con
struction methods outlined in this article, it
is possible to fabricate the sensor unit so that
it occupies the smallest possible space. This
sensor can now be built into a transmitter
and take up no more room than the coaxial
lead wh ich it replaces.

The dial scale
Using the sta ndard formula for calculating

VS\VH, it is possible to calibrate the meter
face as follows:

the resistors should be simultaneously sub 
st ituted and that they must be as near
identical as possible as measured on a rea
sonably good ohmeter. Lead lengths should
also be as sho rt as possible and of iden tica l
length .

VSW R

CUR RENT
~O 40

c ...'}

frequency bands. A dummy load is a lso re
quired . This load must be capab le of dissi
pating the power of the radio-frequen cy
source used in mak ing the test. Three or four
2-watt carbon resistors of the proper va lue
in parallel to provide 52 ohms will suffice if
th e pO\ver is not le ft on continuously.

In making the test, the selector switch is
first placed in the "forward" position. \ Vith
power applied, immediately adjust the sensi
tivity contro l so that the meter reads full
scale. Upon switching to the "reverse" posi
tion, the meter should read near zero and be
at or below the 1: 1 calibration point on the
meter scale. Several resistors may be substi
tuted unti l the proper va lue is found . The
importan t th ing to remem ber is that both of
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Want a high-pay career in Electronics?

This
free book

may change
your life

It t e lls how to go about getting the key
to job success in the growing electronics

boom-a Government FCC License

(please print)
Name ,;;;;;;;;;-;;;r.;;;- _

occupaucn A" _

Address _

. Ci ty Stll te Zip, _

You will lind out why the Commercial FCC License is
often called the "p assport to success." You'll see how
and why the Government issues these licenses. You'll
learn how you can get your license ... and qualify for
top opportunities in E lectronics.

With this book, you will receive a second free book.
"How To Succeed In Electronics." It's the catalog of
the Cleveland Instit ute of E lectronics .• . first organiza
tion to offe r an FCC License Warran ty. (CIE will re
fund all of your tuit ion if you don 't pass the FCC exam
.. . on your first try ... after complet ing the course
designed to prepare you for it.) You will learn why
better than 9 out of 10 men with CIE training get their
FCC Lice nses, even though 2 out of 3 without this
training fail.

To receive both books without cost or obligation.
just mail the coupon below. If coupon has been removed,
write to : Cleveland Institute of E lectronics, 1776 East
J7th Street, Dept. ST- 15, Cleveland, Ohio 44114. Do
it now- it may change your whole life.

r-------------------------l
: MAIL COUPON FOR 2 FREE BOOKS I
I @ I
I C I E Cleveland Institute of Electronics I
I 1776 East 17th Street, Cleveland, Ohio 44114 I
I Please send me, without cost or obligation,-your 24-page book, I

"How To Get A Commercial FCC l icense: ' together with your I
school catalog, "How To Succeed In Electronics,': of license- I
preparation courses. I

I
I
I
I
I
I
I
I
Io Check here forG.!. Bm information. I

Accredited Member Nationa l Home Study Council I

L ~~~~r::~~~~~.:~:.·.::..:i::.?.:.3~_~~j

ENROLL UNDER NEW G.I. BILL

All CIE courses are available under the new G.I. Bill.
If youserved on active duty since January 31,1955,
OR are inservice now, check box in coupon for G.I.
Bill information.

THERE'S A BIG BOOM IN ELECTRONICS. A nd YOU can
be part of it. You don't need a college education or

any previous experience in electronics. The free book
shown here tells you how.

In the last 15 years, the electronics manufacturing
industry alone has grown from $2.7 billion to $17 billion,
and is expected to hit $24 billion by 1970.

Thousands of trained men are urgently-needed to help
design, manufacture, inspect, test, install, ope rate, and
service electronics marvels that arc mak ing headlines.
If you qualify, it means a secure, steady high-pay job
with a real futu re to it.

Maybe you'd like to become a broadcast engineer .. •
put famous radio disc jockeys and televis ion entertainers
"on the air." O r be you r own boss servicing some of the
more than a million two-way mobile radio systems in
taxis, trucks, trains, etc. Or work alongside famous sci
entists developing and testing such electronics miracles
as picture-frame TV, desk-top computers, pea-sized
hearing aids, rocket guidance and control systems.

Regardless of which you choose, the secret of "ge tting
your foot in the door" is getting a Government FCC (Fed
eral Communications Commiss ion) License. It's govern
ment-certified proof. respected by employers everywhere,
that you have passed a standard Federal exam on the
f undamentals of electronics - that you're not just an
electronics handyman, but a real "pro." M any jobs
legally require it.

Now, because of the importance of getting your FCC
L icense, Cleveland Institute of Electronics has prepared
a valuable 24-page book telling you how to go about 'it.
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.Jchn J. Sehulte W2EEYj l
40 Rossie Street
Mystic , Connecticut 06355

Dual-Band Use 01 Single-Band Beams
W2EEY describes several ways the driven element of a
single-band beam can be used on a higher frequency band
without affecting beam performance on the band for which
the beam is designed.

W ith the number of sunspots rapid ly grow
ing, many amateurs want to be able to use
their present an tennas on a higher b and.
Par ticularly, those with a 20-meter beam
with c center-fed driven element might de
sire to have a rad ia tor availab le on 15 or 10
meters and those with a I S-meter beam to
have a 10 meter capab ility.

T he purpose of this article is to p resent
some simple ideas on how the center-fed
driven element of a beam can be converted
for use as an effective radiator on a higher
band without in any way affect ing perform
ance on the basic band . Only the driven
element is effected; no attempt is made to
convert the entire beam to a dual-band affa ir.
Methods of making dual-band beams have
been well described before and the simple

conversions mentioned in this article are
meant only to give capability on a higher
band perhaps as a preliminary step to later
erect ing another beam.

Basically, a ll that is done is to use the
half-wave driven element as a three-quarter
or full-wave element on a higher band with
a simplified fee d system. The three-quarter
and full wave dipoles have a very minor
amount of gain (about 1 to 2 dB), but the
directivity is enough to make rotation worth
while. \Vith the exception mentioned later,
a 20 or 1.5 meter wire d ipole can also be
converted for use as a dua l-band antenna.

As shown in Fig. 1. as the ratio of the
diameter of a linear conductor from which an
antenna is constructed increases as compared
to wavelength, the characteristics of the in-

f\
l' «,
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/
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/
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(0) (bl

Fig. I. Th e cente r-point impedance of a radiator for wavelen gth / conductor d ia meter rati os of ;>.,/ 1000 (a)
and A/ IOO (b) .
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Fig . 2. A IS-me ter d ipole with a matching section
for use o n 10 meters. The impedance of the match.
ing section de pends upon t he physical character.
istics of the a nte nna a s e xpla ined in the ted.

the antenna termina ls and seems to partly
compensate for the inductive reactance of
the % >.. long flat-top on ten.

The impedance of the matching section is
determined from the standard form ula :

Z = 'oj Z (coax) x Z (ant).

T he impedance of the antenna on 10 meters
ca n be estimated from Fig. 1 by taking the
average antenna cond uctor diameter to est i
mate the wavelength / d iameter ratio. For in
stance, for an average diameter of one inch,
a matching section of 300 ohms would be
used to match the approximate 2,000 ohm
input impedance. In most cases, a 150 or
300 ohm matching section will suffice for
the range of impedance encountered to pro
duce a S\VH of 2 to 1 or less on the higher
band. T he physica l length of the matching
section must take into account the velocitv
fac tor of the transmission line used (for In
stance, a lh >.. line of 300 ohm twinlead on 15
meters wo uld he 17'2" ).

Using a 20 meter d riven element on 15
meters presents a lmost exact ly the same sit.
nation except tha t a Jh wave matching sec
tion on 14,000 kHz becomes almost exactly :!I
wave on 2 1,000 kHz and no effect ive com-

Fig. 3. The use of a 20·meter dipole on / S meters
ma y requ ire th e use of a small c a pa cit ive stub
across the matching sectio n.

put impedance change. The resistive port ion
of the feed poin t impedance decreases in
value and the peaks of the response broaden
out. The reactive portion of the impedance
decreases even more rapid ly than the resis
tive portion and exhibits a sharper peak.
There are also shifts in the exact rad iator
wavelength values at which the peaks occur
but these are minor for the two wavelength /
conductor ratios considered ->../IOO and
xl 1000.

Most of the tubing used for beam con
struction on 20 and 15 meters will have
wavelength /diameter ratios between these
two extremes. Single wire antennas will have
higher rat ios-approximately >" / 10,000 for
number 14 wire. In order to utilize the dual
band feed system mentioned in this article,
the ratio must be reduced by usin g two or
more wires on each side of the dipole which
are fa nned out to a t least a foo t separation
between them at the ends.

Matching a transmission line to the im
pedance presented a t the ce nter point of a
dipole which is ~ wave long on one band
and % wave long on another hand can he
done in severa l ways. A double stub match
ing system ca n be used to produce an almost
exact match to a t ransm ission line on two
hands but the adjustment proced ure is un
duly tedious, especially for the amateur who
wants just occas ional usage of an antenna
on a high er band. The matching system ac
tually used is a simple quarter-wave linear
transmission line t ransformer. Such a trans
former will no t ca ncel the inductive react
ance which a ;l& center fed dipole p resents. It
can only match a transmission line to the re
sistive portion of the antenna impedance.
However, as the wavelength /diameter ratio
becomes reasonably large, the reactive portion
of the impedance comes down to a value
which can be accepted bv most transmi tter
output circuits and the S\VR will be a rea
sonable value on the higher band.

Fig. 2 shows a 15-meter dipole which can
also be used on 10 meters. Since the match
ing section is cut to lh wavelength on 15
meters, the antenna terminals see exact lv the
same impedance as the coaxial transmission
line and 15 meter performance is not changed
in any manner. On 10 meters the matching
section becomes approximately % wave long
(actually .7 X on 28,500 kHz when cut to .5 X
on 2 1,000 kHz). The somewhat shortened
length presents some capacitive reactance to
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tlons ate drawn. it will be seen that almost
the same impedance is presented at the one
third point for the fundamenta l and all even
harmonic frequencies; certainly for the fun
damental and second harmonic. they are the
same. Fig. 4 shows the arrangement using
a 300 ohm transmission line. It should be
noted that since essentially no reactance is
present at the antenna terminals, the con
siderations regarding wavelength ! conductor
diameter ratio are not as important as in the
previous matching methods.

A relatively simple matching system for a
full-wave wire antenna for use on 15 and 10
meters can also be developed using a trans
mission line transformer in a fashion simila r
to our first scheme. Fig. 5 shows the match
ing arrangement. The matching sect ion is
cut slightly shorter than % wavelength on
15 meters and acts as a 1J4 wave transformer
to match the low coaxia l cab le impedance to
the high center impedance of the full-wave
antenna. On 10 meters, the antenna flat-top
portion becomes 3!2 A. long and the match
ing section is essentially 1 X long. Since the
latter is a multiple of th x, the low center
impedance of the 3 / 2 X flat-top is reflected
directly to the coaxial transmission line.

It should be noted that although the % x
matching section performs as a ¥4 X trans
former (% A. section which performs no im
pedance transformation plus a % A. section
which acts as the transformer), a Y4 X match
ing sect ion cannot be used directly on the
10 meter hand because its length (.35 ~)

would not be close enough to th X to be
suitable .

It should also be noted that since this
antenna is 3 !2 A. long on 10 meters, the hori
zantal radiation pattern changes from a
maximum lobe broadside to the wire to a
cloverleaf pattern . This is in contrast to the
previously described antenna systems which
produce a maximum length of 1 A. so that a
collinear array of two th A. clements was
formed and maximum radiation remained
broadside to the antenna, the same as for
a ); x dipole.

The ideas presented in this article a rc not
really new since transmission line transform
ers and stubs have been used for multiband
antennas since the early 1920's. However
these ideas should enable most amateurs to
at least quickly and simply provide them
selves with a dual-band antenna from a
simp le one-band dipole .

'I

I" "" 'I "" "I

.,,, V300ATWN.£Al)

f(W e MI

r OR 70.11. COAX
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1""""------- ,V 2. i\.-------~
•I'

Fig. 5. A full-wave antenna for 15 meters can also
be used o n 10 meters ' if a 0.72 X matching section
is used .

Fig. 4. Using til 20-meter dipole on 10 mete rs by
matching with a 1/4 }.. stub. The 300-ohm twinlead
to the transmitter can be replaced with coaxial cable
if til 4: I wide band balun is used where the twinlead
is attached to the stub.
pen sation is provided for the reactive por
tion of the antenna impedance on 15 meters.
\Vhcther the reactance is sufficient to cause
tuning difficulties depends upon the exact in
sta llat ion and operation of the transmitter
output circuit. If difficulties are encountered,
a stub of the same type line as the matching
sect ion can be added to the matching section
as shown in Fig. 3 and trimmed for proper
tuning. The position of the stub is not ex
actly correct as shown, hut will suffice in
most cases where antenna operation must not
he effected on the fundamental frequency.

The use of a 20 meter dipole element on
] 0 meters cannot be accomplished by the
use of a simple through-line lh wave trans
mission line transformer because of the even
multip le harmonic relationship of the two
bands. Again , there would be various possi
bilities to match the antenna to the trans
mission line by use of multiple stub arrange
ments. However, the easiest scheme is an
old one from the 1930's which gained popu
larity as a multiband antenna matching
method, long before trap antennas were
popularized.

A quarter-wave open stub is connected to
the center of a half-wave dipole and the
transmission line is connected across the stub
one third the distance along it from the an
tenna . If the voltage and current distribu-

,,"'

L
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New! The Most Modern
Amateur Radio Spectrum Monitor Ever Offered

Heathkit S8-620 "Scanalyzer". • • • Only $119.95
• New narrow f i xed sweep f unct ion w it h crystal filter
for sing le sig nal analysis - 10 kHz. 50 k Hz. and variabl e
co nt rol to 500 kHz. Increased swee p w id t h ca pa bilitv
for m onitoring larger band segments - up t o 500 kHz
for IF' s above 455 kHz, and up t o 100 kHz f or 455 kHz
IF's. M at ches Sa -Serie s in s ty le a nd performance.
Operates wit h com mon receiver IF's up t o 6 MHz. Both

linear and logarithmic a m plit ude displays. Long per
sistance C RT for o p t i m u m display. New improved
voltage d oubler power s upp ly . Mu-metal fully shielded
CRT. Simple connect ion t o receiver. Plus all of the
ve rsa t ile pe rfo rma nce and operating features already
m ade famous by the HO-13 Spectrum Monitor.

Analyting Function - 10
kHz preset sweep width 
indicate carrie r 100% mod
ulated by 2 kHz tone-log
scale.

Scanning Function - .,
proximately 250 kHz sweep
width - i ndicates two sig·
nats above and three below
the received signal, th e
strongest signal about 30
kHz down the band, down
frequency bei ng tothe right.

The New H eathkit " Scanalyzer" Boasts Up To A Full signal anal ysis to a mateur radio . . . allows measurement
SOO kHz Wideband Displa y - Plus 10 kHz Single-S ignal of carrier. s ideba nd, and di stort io n prod uct suppression.
Display. D ispla ys up to 250 k Hz ei ther side o f receiver A quality test in st rument. Styled to match the H eath
tuned frequency (up to 100 kH z for 455 k Hz IF 's) . .. S8-Series equipment. th e S8·620 operates with prac ticall y
allows you to easily mo nito r ba nd activity d uri ng con- all receivers (see specifi ca tio ns) . H ere is a useful p restige
tests o r openings without goi ng thro ugh the ted ious hunt - inst ru men t for yo ur amateur sta t io n.
a nd-tune proced ure. The new S8-620 also brings accura te Kit 58-620, 15 Ibs , ,. , $119.95
S8-620 SPECIFICATIONS - RF AMPLIFIER : Input frequende5 l One their respective pip indica!ions is 30% below the apex ompl ilude. Ampli_
of Ihe follow ing; 455 kHz, 1000 kHz, 1600 10 1680 kHz, 2075 kHz, 2215 tude scalesl Linea r , 20 db (10,1) ra nge. Log , 40 db (lOO:l) range. -20 db
kHz, 2445 kHz, 3000 kHz. 3055 kHz , 3395 kHz, 5000 10 6000 kHz. h e- Log: (Exlends ca libra ted range to 60 db}. POWER SUPPLY l Typel Tra ns-
quency re spanse l .1:0.5 d b 01""'50 kHz From receiver IF. IF frequency: for mer op erated; fused al ~ ampere. Law valtage: Full-wove voltage
350 kHz. Sen5i tiv ity : Ap prox ima tely 10 uv input signal provides a viso ble doub ler circuit, using four silicon diodes . High yolloge : Full-wove vo llage
signal (40 db mark) 01 fuJi pip gain selling . Spe ctru m anolyzer : Test doubler circuit, using Iwa ,eleium diodes. Bias yoltage : Full-wove bridg e
signal inpul frequencies up to 50 MH z. HORIZONTAL DEFLECTION : circui t, using four silicon diodes. Power requirements : 120 or 240 vo lts
Horizon tal sweep genera t o r: Scwtoo th sweep produced by neon la mp AC, 50/60 Hz, 40 waITs, GENERAL: Tube ,omplement : (1) 3RP7 CRT,
reloxat ion oscilla tor. Sw eep Rote (Appro ximate frequencies): 10 kHz high persislance (yellow trace with screen fiI !er). (1) 6AT6, detector
preset : 0.5 Hz. 50 kHz preset; 2 Hz 10 2.5 Hz. Variable : 5 Hz to 15 Hz. yerlicol amplifier . (1}6AU6.IF Log c mpli'[ier, (l I 6EA8, sweep oscillolor,
Pre set sweep w id t h: 10 kHz presel , 10 kHz. 50 kHz preset , 50 ~Hz . mixer. (1) 6EW6, RF omplifier . (l}6EW6, IF amplifier. (11 12AU7, hori .
Vorioble swe ep w id t h :· 455 kHz (\0 to 100 kHz ); 1000 kHz (50 to 100 :zonla l, push. pull a mpl ifier. Diode ,omplement : (8) Silicon diodes, low
kHz); 1600 kHz {50 to 500 kHz}; 1680 kHz (50 to 500 kHz ); 2075 kHz \I"o lta ge rectifier, DC fil a menl reelif ier. (2) Seleni um diodes, high voltog e
(50 to 500 kHz ); 2215 kHz (50 10500 kHz ); 2445 kHz (50 to 500 kHz); rectifiers. (ll Silicon diode, voltage_va riable copccitcr, Dimensions:
3000 kHz (100 10 500 kHz ); 3055 kHz (10010500 kHz ); 3395 kHz (100 10 10 · W x 6% · H. x 10Y2· D.
500 kHz ); 5200 kHz (100 10500 kHz ); 6000 kHz (l00 10 500 kHz ). Re solu_ ·Th~ se sweep widlhs are minimum values. Aeluo l sweep width ranges
t ion : 1 kHz. Note : Resolution is defined c s the frequency se porat ion will be greoter tha n Ihose listed, depending on the receiver IF freque ncy
between Iwo equo l od joce nl sign a ls such tha t the intersection between for which unit is wired .

t- ~ ; ill (, ""iii"'*"'bMA# IHEATH.COMPAN"Y,'i);Pli'1:.,--,@ ~_-j
ttEATHKIT 1li1_8.7 FR EE 1967 I Benton Ha rbor, Michigan 49022 I
AiiI~.\~fr CATALOG I 0 Enclosed is $ , plus shipping. I
"'W I Please send mode l (s) I

/ Describes these and over
, 250 sus for stereo/bt-tt. I 0 Please send f REE Heathkit Catalog. I

-• .:.:..... color TV . amateur radio, ' ""="'="' I
... shortwave, test. CB, ma- I Name_

, ' -"""" tine, educational, home I (Please Print) I
an d hobby. Save up to 50% by domg the easy Address' _

assem bly yourself. Mail coupon or write Heath I State Zip I
Company, Benton Harbor, Michigan 49022. I City Prices & speci fications subject to change WIthout noltce. AM-184 IL _
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William Deane W6RET
8831 Sovereig n Road
San Diog o , California 92123

Grounded-Grid Filament Chokes

Designing high-current rf filament chokes for grounded
grid amplifiers.

The grounded-grid amplifier is proving
very popular with the ham fratern ity for the
amplification of SSB signals. An ampli fier of
this type is characterized by a comparatively
low input impedance and relatively high
d riving power. Most SSB exciters in lise to
day meet these requirements with ease, gen
erally having a 50-ohm output at 100 watts
or more. A disadvantage of the grounded
grid circuit is that the filament must he iso
lated for rf from ground.

Fig. 1 is a typical grounded-grid input
circuit. Since the fil ament of the grounded
grid amplifier tube must operate at a rf po
tential above ground, it is necessary to iso-

late the filament from the transformer. A
popular method of accomplishing this isola
tion is to place an rf choke hetween the
tube filaments and the filament transformer.

III the construction of a choke for this ap
plication , the inductance of the choke must
be such that the reactance is severa l times
the input impedance. If the amplifier input
is 50 ohms, the reactance of the choke sho uld
be about 250 ohms at the lowest operating
frequency. The choke conductor must be
large enough to carry filament current with
out excessive voltage drop . In addition, the
choke must not have series-resonance points
at any of the opera ting freq uencies.

•

Photograph by Bob Flei5chman WA6WFE

The complete bifilar
wound, grounded - grid
f ilament choke i5 on the
right. From left to right
respectively a re the fer.
rite core, the bifi lar
wound-cell and the heat
shrinkeble tubing used
for the oute r cover•
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- - Po••

COIL I

Where F is :\IHz and C in pF.

Ferrite rod is quite hard and cannot be cut
with a hacksaw. If it is desired to cut the rod,
one method is to take a three-cornered file
and file a small groove around the rod, place
the rod in a vise with the groove at the edge,
and with a quick hand motion, snap the rod
off.

L ~ 25330 /F'C = 25330 /(6' x 36)
19.4 #H.

DRIVER
INPUT

.cr ;J;
Fig. I. Isolating the heated cathode of a grounded
grid rf amplifier with filament ehekes RFCI and
RFC2.

having 23 turns with a coil length of 4.75
inches. However, a co il with these dimen
sions will have an inductance of only 1.5 «H ,
far from the required 11.3 «H.

Some means of increasing the inductance
of the coil must be provided. This can be
accomplished b y removing the coil from the
~~ inch dowel rod and slipp ing the coil over
a 1h inch ferrite rod.' \Vhen a J.h inch ferrite
rod is inserted into the coil, the inductance
is increased to approximately 20 «H. The
inductance can be determined by locating
a resonant freq uency of one of the coils with
a known capacitor connected across the coil.
\Vith a 36 pF capaci tor across the coil, a
CDO indicated a resonant frequency of 6.0
MHz. This frequency call be inserted into
the equation :

Fig . 2. Section of a bifilar wound coil. Note t ha t
the turns are wound paralle l to each other around
the form.

XL
2~F

Where: 2~ - 6.28
F - 3.5 X lOG (3.5 MHz)

XL 250 (desired reactance )

250 = 11.3 #H
6.28 X 3.5 X 106

The first requirement is to produce a coil
having an inductance of 11.3 microhenries.

Before p roceeding with winding the choke,
it is necessary to determine the required
wire size. This is based on the filament cur
rent. As an example, consider the 3-1000Z
tube that requires 7.5 volts at 21 amperes.
It can be seen that if 21 amperes flows
through any appreciable resistance, consld
erah le voltage loss will occur. In this case
for exam ple, one tenth of an ohm resistance
will result in a voltage d rop of 2.1 volts
this wou ld result in only 504 volts at thc
fi lament terminals. The RCA transmitting
tube manual indicates that operating volt
ages applied to the filaments shou ld not be
allowed to vary more than 5% from the speci
fied values. It is best to operate the filaments
as close to the specified value as possible.
Using a 0.25 volt drop across the choke as
an acceptable value, the resistance of the
choke must not exceed .0 12 oh ms. A copper
wire table shows that number 10 wire has a
resistance of 1.018 ohms per 1000 feet or
.00 1 ohms per foot. If a choke is wound
with 8 feet of number 12, the resistance
would be .0128 ohms (8 x .0016) which
slightly exceeds the required .0 12 ohms. It
would be best to select number 10 wire
where 8 feet would exhibi t .008 ohms. A
.008 ohm choke (dc resistance) with 2]
amperes flowing through it would result in a
voltage drop of .168 volts.

From Fig. 1, it may be noted that two rf
chokes are required. These can be separate
rf chokes, or they may be bifil nr wound with
both coils on the same form. The accep ted
practice has been to use a bifilar wind ing.
Fig. 2 illustrates a section of a bifilar wound
coil. Note that the turns a re wound parallel
to each other around the form. The eight
feet of wire is divided into two four-Foot
lengths und wound on some convenient form.
For example, if the coil is wound on 1h inch
dowel rod, two four-foot lengths of wire
(b ifl lar wound) will produce two coils, each

The minimum required inductance can be
calculated from the inductive reactance
eq ua tion:
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A check of the rf choke should be made
to assure that no series-resonance points
occur at the d esired operating frequencies.
It will be remembered that in a series-reso
nance circuit the inductive reactance and the
capaci tive reactance cancel, and the only
impedance ill the circuit is the de resistance.

Since maximum current will flow in a
series-resonant circuit, it is necessary to know
that no series resonances occur at any of the
operating frequencies. These may be de
termined hy shorting the coil with a short
piece of wire and checking with A eno
from 3 to 40 MHz for dips. A test of the rf
choke shown in the photograph indicated
no series-resonance points when tested on
the bench or installed in a grounded-grid
amplifier.

Although not required, the choke shown is
protected with a length of % inch shrink-fit
tubing." If the coil does not fit snugly around

the ferrite core, place a few drops of adhe
sive on the core before slipp ing it into the
coil. If shrink-fi t tuhing is used, it will hold
the core in the coil.

The choke may be installed by soldering
the choke leads directly to the filament trans
former terminals at the tube socket or the
choke may be mounted on tie points and
then wired to the filament transformer and
tube sockets. \Viring sho uld be kept as short
as possihle and all excess transformer leads
cut off to red uce int roduction of add it ional
resistance into the circuit.

On e fi nal point-in the event that the cor
rect wire size cannot be obtained, the coil
can he wound with a smaller size wire and
the filament transformer voltage raised to
compensate for the additional voltage drop
in the choke.

... W6HET

DL410-3690

\Vhen out motoring on our streets and
highways, I see many other cars with mobile
antennas swaying to and fro . Probably these
fellows would like to have a QSO, hut then
comes the hig question, does he have the rig
turned on, and if so, where is he tuning?
Many clubs and comm unities have a sign on
the city limits stating the calling frequencies
for mobile units in that area. This is a very
good idea. My wife and I took a trip through
37 of our United States in 1963 and made
good usc of these signs.

Getting back to the mobileer, how can
you figure out where he is tuning? Often you
can tell what band is being worked by the
size and sh ape of the mobile whip or coil.
Unfortunately, many of the newer antennas
look the same regardless of the hand they're
used on! Also, when you are whizzing along
the freeway at over 60 miles per, its pretty
tough to inspect the other fellow's antenna
coil.

Over the years I have d eveloped a method
of getting around all this guess work. This
is to have a little sign that can be mounted
both on the front and b ack of my car which
contains only two lines of simple instructions
-my call letters and the exact frequen cy
that I monitor. \Vhen just buzzing around
locall y I keep the sign on the rear. If out
on a longer trip both front and rear. I have

32

used painted signs on heavy cardboard for
use inside the windows of the car, and more
elaborate sheet metal signs wh ich may be
attached with wingnuts. The one I use now
can h e reversed so that one side says,
"DL4IO 3690", and on the other side,
«DL4 10 28500". You can put whatever you
want on the sign, but it's b est to keep it
simple and to the point. Sometimes the other
guy only sees it for a few seconds. M y pres
ent sign uses three inch high letters and
numbers made out of reflector tape. This
makes it easier to see at ni ght.

Once you have calling information p osted
on your car, results should not be long in
coming. It's especially useful when away
from home in strange territory. It helps
fellows with the fixed stations, too. Just
recently, while driving through a small vil
lage here in Germany, I saw a bicycle rider
look at our car, do a double take and peddle
off m adly around the comer behind us. Not
many minutes later there came a call on my
monitored frequency from this same young
fellow who had p assed us on the st reet. He
was very much out of breath from racing
home and then running up four flights of
steps to the ham sh ack. He elaborated at
great length on how happy he was to see my
sign and then make a QSO.

. . . Ken Bale W7VCB /DL410
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See your
d istribu tor or
write for
new cata log

•

FIXED STATION
TRAP VERTICAL

C1!V)fi;:.BB) ANTENNAS

MODEL 4BTV

$32.98

NEW TRONICS /3455 Vega Avenue
- , , corp. Cleveland. Ohio 44113

GET THE ENTIRE BAND BOTH CW AND
PHONE WITH ONE TUNING ADJUSTMENT!

10-15-20-40 METERS
Only from H USTLE R will you receive the
mechanical and electrical performance you want
in a 4 Band Trap Vertical. Make t he com
p a rison a n d see for yourself.

Look what you get with Hu stler!
• Indivi dually and precisely tuned tra ps!
• Lowest SWR and Widest Ba nd width!
• Outstand ing mechan ical const ruction !
• Heavy ga uge heat treated alumi num!
• Sta inless and cad im u m plated steel pa rts !
• Base im pedance nomina l 52 ohms!
• WHOLE BA ND OPERATIO N WITHOUT

READJUSTMENT!
• FO R 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

,- - - - - - - - - - - - - - - - - - - - - - - -'



Phil Brassine K7UDL
706 N. l37th Stre et
Sea ttle , W ashington 98133

200 Hertz CW Filter

A receiver with select ivity of 150 or 200
Hz should appeal to most C\V hams. You
can add this to your present receiver for
a small sum and without any alterations.
The filter shown here is connected between
the 500-ohm output and your headphones.
A by-pass switch is all that is needed , to
cut it in or out ali you wish .

The tonal qualit y of the received signal
is only sligh tly sharper than the narrowest
setti ng of the receive r. Background noise
is attenuated considerably. Tuning will re
quire a little more care, and in some cases
the BFO may have to be peaked to the
filter's center frequency. The selectivity of
the receiver can be left in any setting.

There is a 3-dB loss through the filter ,
eq uivalent to one-half S-unit. Because of
the lower background noise, weak DX sig
nals can he heard, hut require amplifica
tion to be worked. Also, individuals using a
speaker will need an amplifier. It would
probably be best to try out the filter as
d escribed and if found satisfactory, fit it
to your requirements.

This filt er is of the symmetrical type;
that is, one half of it is a duplicate of
the other. It has a bandwidth of 160 and
600 Hz at the 3 dB and 30 dB attenua-

Top view of t he 200 Hz CW filter. The ground
connection for t he capacitors g oes to the so lde ring
lug on the left. which is fasten ed to the alu minum
support ang le.

lion points, respectively. Its center frequency
is set at 1000 Hz and it has an impedance
of 500 ohms. Four 88 mH toroids of the
unpotted type, and nine paper or mylar
capacitors make up the filt er. Mounting of
the toroids is optional, but about one-quarter
inch clearance must be allowed between
each inductor and snr rounding ob jects to
prevent a change in their inductance.

If a different center frequency is de
sired, the capaci tance values must be
changed accord ingly, assuming the toroids
are un touched . Thc Q of the network will
lower slightly as the center frequency is
reduced.

At the indicated frequency, the reactance
of these toroids is ,:;,:;3 ohms, giving C as

The 200 Hz CW filter
is mounted in a 5 x
2112 x 2112 minibox. Th e
88 mH t o r o i d s are
mounted on a threaded
nylon rod; rubber grom
mets are used for
spacers. The capacitors
are mounted on a piece
of punch ed Vect or
board.

•
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Com pad version of th e 200 Hz CW filter mounted
in a minibox four inches long. The lugs on the slide
switch had to be bent over to provide clearance.

Fig. I. Circuit of the 200 Hz CW filter. The coils
are surplus 88 mH units. The capacitors were selected
to proper passband response.

Attenuation Bandwidth-Hertz
3 dB 160
6 dB 210

12 dB 260
18 dB 350
24 dB 460
30 dB 600

Passband response of the symmetrical type 200 Hz
CW on a center frequency of 1000 Hz with input
and output impedance of 500 ohms.

0.28 J.l- F. This value can he compared with
Fig. 1. A signal generator and scope was
used to determine the other capacitors, tak
ing one toroid section at a time. Both the
input and output were loaded by 500-ohm
resistors during these tests.

The response curve of the first section
will appear much like that of an if trans
fanner. The two peaks will merge as more
sections are added and sharpening of the
skirts will be noted. Incorrect adjustment
may cause one peak to "slide" d own the
slope instead, setting up two resonant points
with resultant sub-harmonics. No furth er
attenuation was obtained heyond four sec
tions.

Due to the wide tolerance of capacitors,
the values shown in the diagram must be
consid ered as only nominal values. If a scope
is not available, tests can be conducted with
a VTVM.

This filt er will add an additional selec
tivity position to your receiver and provide
more enjoyahle C\V operation .

p •••••••••••••••
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Pat Connell WB6JLC
500 Highway 75 #22
Imperia l Beach, Calif.

Observations of note by a

VHF addict

Have you ever wondered where that
#&$%& is who gets so many sections and
contacts? Especially while the band is d ead
at your QTH?? Take heart and read.
VHF'er. I will try to clue you in on most
of the suitable places in San Diego Coun
try (the best coverage, since my QTH is
there ) and other counties' mountains of
note .

Since I am not particular on the eleva
tion, so long as the propagation is good, I
will include many small hills that a re easy
to get to and arc of particular interest.

A little known mountain in San D iego
County is Hot Springs Mounta in. It is T HE
ta llest mounta in ill San Diego County. It is
nS33 ft. high and propagation is very good
there. Communication with Arizona is easy
since it is almost line-of-sight. Nevada is
easy, also, although it would be wise to
a rrange skcds. Its location is just east of
Warner Springs. To get to the top, which
is usually locked, one would have to con
tact th e U. S. Forestry District (Palomar)
Office in Escondido. Californ ia. The road
is not extremely dangerous, but it isn 't
part icularly easy either. One hinderence ubout
Hot Springs ),It. is that you would have

to turn your beam to work San Diego
decently.

Another well-known mountain is Tecate ,
3985 ft. high. This has a lot of nicities that
Hot Springs lacks. Of course. propagation
to the east and north east is d iminished.
Tecate Mtn . (state lookout) is located on
the harder, in fact. ],6 is in Old Mexico. To
get there, one would take highway (state)
9-1 cast to the Tecate Turnoff, take the
turnoff, and proceed until (about 2 miles)
you sec a sign saying Tecate Mtn. Lookout.
Take it all the way. One word of caution:
at th e farm , at the very foot of the moun
tain , there arc several dogs that just plain
don 't like hams. Keep doors and windows
closed. If you want to go up outside of the
fire season, yon will have to get the key
from the State Forestry District Office, in
La Mesa. T ecate is one of my favorites .
Once yOll get on top. you have a clear
shot to L.A. and north. You set your beam
towards L.A., and it's easy to work San
Diego, slightly off to the side. On top,
wa ter is available und there is even a ce
ment walkway to a nice faci lity.

Another well-known mountain is Lyons,
just about 5- 10 miles north of Tecate, It

Teeete Mountain - 3985
feet high. This mountain
is located just north of the
Mexican border in southern
Califo rnia. The "painted"
mark to the left in the
photo delineates the U,S,
Mexican border.
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is surpnsmg how useless this mountain is
to VHF contesters. There are repeaters all
over the summit. C D 2-meter phone closed
circuit stuff, etc. Also a person does not
have as nice a shot north for L.A., etc.
If vou still want to go, you had better in
quire at the U.S. District Forestry Station
at Descanso, California.

One of the best mountains in San Diego
County to go north is Mt. Otay. It is directly
east of my QTH, north-west by west of
Teca te. It is apx. 3600 ft. It has no facili
ties-brin g your own water, etc. This is
about the best mountain for S.D . and L.A.
etc. work. It is p ure line of sight for every
thing. It is leased privately, and it isn't easy
to get the key. Inquire a t the State Forestry
Office in La Mesa.

A mountain known to just about every
body as Broucher Hill Lookout is fair for
6 a;1({ up work. It is on Palomar moun
tain, and if you have enough ops to post
a couple as guards, you have it made. An
other disadvantage is that if your beam is
pointed to L.A., then you're 180 D out from
San Diego.

Cuyamaca Mountain is known herebouts
for snow ill the winter time. I believe its
elevation is about 5000 ft . It is also used
as a repeater sigh t, but the real bugaboo
is the Air Force radar installation there
that causes images.

Los Pinos Mountain is about 7 miles
south east of CuyamaCol, and about 500 ft.
below. It isn't very good for L.A. com muni
cat ions for that reason. It gets quite cold
on this one also.

Others in San Diego that you might want
to check out arc Hi gh Point and Black
Mountain . They're U.S. Forestry lookouts, so
inquire in Palomar District HQ, in Escon
dido.

Others of lesser note arc Margarita ,
w ood son and Red Mountain lookout points.
These are not recommended for various
reasons.

Some mounta ins that one can drive up
and operate mobile with very good results
are Ccwels. (I q uestion my spelling) Helix,
and Soledad . T hese are very good for
evening operation.

Other very good mountain operating points
in Southern California arc Santiago (River
side Cry): Santa Rosa Pk, 8046, (River
side Cty), Pactfice Mtn. , 7124 ft., (L.A.
Cty). ~It. Lowe 5593, (L.A. Cty) and Mt.
Wilson ,- - ft , (L.A. Cty). Xlt. Frazier, 8013
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and Pines 8826, arc both in Ventura County,
with real good chance of getting Santa
Clara Valley and San Joaquin Valley.

Well, now that I have given you an idea
where everything is, I'll just com ment about
what to bring, and how.

If you intend to do a little hilltoping
GO PREPARED (voice of sad experience)
PLA N EVERYTH ING in advance. Murphy's
Law and Harris' Theorem are infamous on
these trips (I know). It isn't advisable to
usc tents. In the winter of 63-64, the roof
of Tecate Lookout was b lown off. And it
wasn't put on with just glue either. \ Vinds,
at night, can very often get up to the
hai ry point . . . . hut a little danger adds
zest in one's life. T he best operating shack
would be a camper or stat ion wagon. Make
sure your car's full of water. An engine can
rea lly over heat on some of those climbs.
Coffee: bring batches of it. Surprising how
it perks one's spirit, and cold toes. An
tennas . . . bring the least wind resistant
one vou have . .. tha t's anv good. Don't
sweat about a mast . . . Get a broomstick
and pound it in the rock-soil. You have a
high enough mast under you anyhow. But
do secure it . It's death if your big beauti
ful beam plunges off the side. (soh- voice
of experience) .

I hope some of you are interested. If
you want to hilltop, you can get informa
tion from various sources-fe llow hams . . .
gas sta tio n a ttendants, and for estry officials.
A word to the wise . . . be nice and
co m teous. Ask politely for the use of the
mounta in, etc. If you belong to CD, you
might drop a couple hints about possible
emergency tests-show him your license
and C D card. But the best asset you have
is to be kind and polite. I know. Most
people think tha t teenagers are most ly
brats or hoods. But even so, I have been
able to get to many «no trespassing" p laces
because I was poli te . Also, leave EVERY
T H ING the way you found it. Remember,
you might wish to come again . T he ranger
might not apprecia te soda-beer cans a ll
over the p lace, etc., and migh t put you on
the "black" list.

Everybody is welcome and everybody has
fun, so get out your gooney box and get
on when there is a VHF contest. You'll be
surprised how much activity there is and
mavhc vou'Il sta rt hilltoping in earnest.

• •

. .. WB6JLC
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E. M. Wagner G3BID
5 Ferncroft Avenue
london. N. W. 3. England

Mobile Installations
The effect of SSB on battery drain and feed resist ance

In discussing mobile operations, the ques·
tion of battery drain usually rises very
quickly. T he p rospective mobile operator is
naturally concerned with the drain on h is
battery. lIe fully realizes that while the
car is in motion the battery will be charged,
but how long can he operate at a stand 
still?

One answer is, of course , that he can keep
the engine running; and the d evelopment
of alternators has facilitated this problem
since they are capable of p roducing high
charging currents at low engine revs. Never
theless, many amateurs would rather op
erate when stationary without the engine run
nmg.

It is, of course, now possible to fit two
butteries and h y means of blocking diodes ,
reserve one for the radio and one for the
car so that one will not be stranded with
a flat battery unable to start the car. Still ,
the question arises, how long can one op
erate at a standstill on one battery without
the engine running? This is where SSB is
such a tremendous contribution to mobile
operation. The duty cycle of SSB is so short
that the m;erage battery consump tion bears
little relation to the 11cak consumption.

T o understand exactly what is meant hy
the short duty cycle, we have only to cast
our minds hack to amplitude modulation and
to the various clippers and compressors
which were developed to realize that speech
consists of very high peaks of extremely
short durat ion which far exceed the aver
age amplitude.

When using A~I from a mobile rig, the
battery dra in was continuous throughout the
period of transmission in order to provide
the carrier. The amplitude rose on positive
peaks hy as much as it fell on negative
peaks hut the average was the power re
quired b y carrier, and was continuous
throughout the whole period of transmission.

38

SSB has removed the carrier. Now the power
drain reaches its peaks only on the peaks
of modulation. These only represent a very
short time during normal speaking. The
average power is very much lower than the
peak power and, furthermore, any break
between words or even between syllables in
stantaneously reduces the power required
to very much lower levels. This has cnuhled
reasonably high-power transmitters to he
operated on SSB for considerable periods
without flattening the battery.

I find that I can operate for ! }i to 2
hours with normal periods of transmission
or reception with the Drake TH3 or TR4
on a normally good-sized car battery. Un
fortunately, there is another side to the
question . The current requirements during
short periods can be quite high on the mod
ern transceivers and though, as explained
above, this does not seriously increase the
battery drain, it does mean that the current
flowing at certain periods from the battery
to the mobile power supply is high and
mobile installations must take this into ac
count if good mohile comm unicat ions are
to be maintained .

I was recently told on several occasions
that my signal was not as strong as it usually
is. Cursory examination of the transceiver
and antenna, etc. did not disclose any obvi
ous fault ; the only sym ptom was that the
rig didn't load as it had in the past. \Vith
the assistance of a friend and a voltmeter,
the following tests were carried out :

The voltage at the battery terminals was
measured with the transceiver in "transmit",
carrier inserted, and this was compared with
the voltage under similar conditions at the
input terminals of the power sup ply. A drop
of Hl volts was noted between the battery
term inals and the input terminals of the
power supply. If we assume a current of
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30 amps at that moment, this would mean
that the voltage drop was due to a resistance
of one-twentieth of an ohm, or 0.05 n , not
exactly an enormously high resistance for
the total of the contact resistances and the
wire. If we assume that the current was
only 20 amps, this would have made a re
sistance of 0.075 ohms, still not a very high
resistance, but enough to materially d etract
from the performance of the transmitter.

By making certain alterations in the wir
ing, it was possible to achieve a voltage
drop of only half a volt (still quite con
siderable ) between the b attery terminals
and the input to the mobile power supp ly.
This would mean a resistance of 0 .025 ohras
of one-fortieth of an ohm on a 20 amp
load. On a 30 amp load it indicates a re
sistance of less than 0.017, or about one
sixtieth of an ohm. This resist ance must
cover the total resistance of the wire-both
leads, positive and negative plus any con
tact resistance involved.

This gives some idea of the resistance
in which Qe are interested when feeding
a mobile power supply from a battery. It
may help to explain why some mobile op
erators find difficulty in working over
reasonably long distances from their mobile
installations. It is certainly a factor which
must be horne in mind when d ealing with
mobile installati ons.

Stolen Equipment
Recently the Stanford Radio Club Sta

tion , \ V6YX, was broken into, and the fol
lowing pieces of Collins Radio eq uipment
were stolen:

.............._--

Type

325-1
755-1
3 12B-4
516F-2
75A4

Description

Transmitter
Receiver
Station Control
Power Supp ly
Receiver

Serial No.
10790
3018

293
3611
5091

......_....

The cabinets of the S-line equipment were
sprayed with red and orange paint . The
74A4 receiver had homebuilt crys tal filters
in place of the mechanical filters.

If you should have any information on
the whereabouts of this equipment , please
contact Vietor R. Frank, Research Associate,
Stanford Electronic Laboratorees, Radio
science Laboratory, Stanford, Californ ia.

The Labgear 'QUAD' uses a spide r construct ion
providing opt imum spacing on each band 10· IS ·20m.
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Ralph E. Taggart WA2EMC
Box 287
West Milford , New J ersey 07480

Getting a Start •In Amateur Television

If you have been thinking about getting on ATV, this
article outlines some of the simple techniques that can be
used for getting started.

Fig. I. Blod d iag ram of t he units required fo r a
basic ATV station.

to go to fi nd the information needed to put it
together. T he kind of re ferences you need
to make a start are availab le, but most ama
teurs don't know how to go about fi nding
them . This article will have two purposes
fi rst, to give you an idea of what you will
need in the way of equipment, and secondly,
to indicate where you can get the Informa
tion you require. Each time we mention a
specialized piece of eq uipment. you will
find a number, referring to a reference at
the end of the article. which should serve to
get you moving in the right d irection.

Unlike the situation in m an y a reas of our
hobby, yon d on't go out and buy items of
chrome-plated equipment, bring them home
with a few p ieces of connecting cuble, and
suddenly find yourself on TV. ATV and a
few other areas, such as RTTY. are still
dominated hy hom ebrew eq uipment . There
are two basic reasons for this. First, there is
a lack of amateur grade equipment on the
market, and secondly, there is the cost factor.
If you haven't already discovered that you
can build a good piece of equipment for con
siderab ly less than its market value, you still
have a lot to lea rn about this hobb y of ours!
T his doesn't mean, however. tha t you have

n..,
RATOftHHTIUoNS""T[R '""'0 "'"MOOUUTOR GENE

~

CONVERTER
tv

RECEIVER

No matter wh at it is you would like to do,
the biggest problem is always to overcome
your own inertia and get started on the
p roject. A great many amateurs , especially
those who work the VHF bands, profess an
interest in amateur television (ATV). Un for
tunatel y, there always seems to be a host of
p roblems, hoth real and imagined, which
eventua lly p revent them from starting to
actively experiment with this fascinating as
pect of amateur radio. The purpose of this
article will be to take a look at some of the
p rob lems and requirements facing the new
comer in ATV, and perhaps after we've
thrown a little light on the subject, they
won't seem quite so imposing.

Once you know the kind of eq uipment you
need, one of the biggest problems is where
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Fig. 2. Signal produced by WASHZK/S's flying
spot scanner trtlnsm itter as vie wed on the receiver
at his shtick. The three-tube unit, designed by
W2VCG. is ca pa ble of tttlnsm itting high resolution
pictures of photographs and overlays, such .lIS this
ide ntifica tion slide.

transmitter. At the simplest end of the scale
we have a little th ree tube rig designed by
W2VCC' which will accomplish all of these
functions. Using an old TV set as a sync and
light source, this little rig will transmit pic
tures from transparent overlays and 35 mm
slides for distances up to several miles, se tting
til e average builder hack to the tune of about
$30. A lot of fellows will drop this much on
a mi crophone, so there doesn't seem too
much monetary excuse for not giving it a
w hirl! If you build up more comp lex pi eces
of gear, it p ays to d o it in a modular fashion .
This allows you to substit ute or experiment
at some p oints in the system without modi
fying others. This is the approach we used in

Fig . 3. The portable rig at WA2EMC/S. The TV
receiver is on the left with the vidicon camera on
the far right. The desk-top rack holds the test of
the video equipment in modular form, consisting
(from the bottom up) of the camera power supply,
the station power supply, a n o ra l-subca rrie r unit,
the vide o modulator, and the transm itter. Th is is far
from being a minimal installation of this type.

to he an electronic genius to get on the air.
T here are simp le circuits that are good for
geLting your feet wet. and more com plex
pieces of gear which can be tackled after a
litt le experience. How m any of us would b e
in amate ur radio if we had to start by scratch
building a SSB transceiver? Even the re
nowned "old timers" in this hobby started
with crys ta l sets and regenerative receivers.
The sit uation is quite sim ila r with ATV. To
generate the best possible signal using any
mode requires sophisticated equipment, but
this d oesn 't mean that yo u have to start that
way. A lot of fellows have started in ATV,
only to quit b ecause they tried to begin too
far up the ladder. You learn b y moving up
th e ladder, and . in any area of the hobby,
th e guys who never learn a nything are often
the ones w ho start at the top with the store
bought good ies.

Fig. 1 shows a block diagram of a basic
ATV system . The logical place to start our
d iscussion is at the receiving end , p articularly
if you live in an area that m ay already have
ATV activity. The TV receiver is the easies t
p art. for virtually any stand ard set will do
th e joh . Gene rally the newer sets are more
sensitive , and hence more d esirable than
some of the old clunkers. Most TV shops
have a pretty good stock of used sets. Very
oft en these sets are used str ictly as a parts
source. and they can often he picked lip for
next to nothing. ]f the se t works well. you
don 't have to be concerned about how pretty
it is.

You will a lso need a tunable converter,
covering the 490 ~IHz band and feeding an
unused TV channel in the set . You can
hom ebrew one", or you can pad down the
tuning range of a commercial UH F con
verter. The UH F TV band begins at about
470 ~IHz and it is a simp le procedure to p ad
most converters so they will cover at least
the upper part of the 420 band." 5 By gen
tleman's agreement, TV transmissions are
usually confi ned between 436 and 450 .MH z,
which simp lifies things considerably. Most of
the simple converters consist of a tunable
local oscillator driving a crystal mixer. These
units are generally suitab le for local work,
and yo u ca n always add an outboard if or
rf amp lifier 11. 13 later, if needed .

The tra nsmitting equipment can cover a
complete range from the very simple to the
very comp lex. Our basic requirements are a
picture generator. a video modulator. and a
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Fi g. 4. Sig nal fro m WA2EMC/8 as received by
WA8 HZK/8 , about a mile away, showing th e a ut hor
at th e mi ke of t he six-meter rig which was used
fo r the a ud io link. Transmitter output from both
stations was a bo ut one watt, with dip oles at both
en ds of the circ uit .

building up the gear illustrated in F ig. 3.
Picture generators in most amateur stations

fall into two ge neral categories, the Hying
spot scanner (FSS ) and the vidicon camera.
The FSS, the princip le of wh ich is used in
the \V2VCG rig, is capable of prod ucing
high resolution pictures from transparen t
overlays or photographic slides. An example
of this sort of tra nsmission is illustrated in
Fig. 2 with WA8HZK's ID slide. W0KYQ'
has designed a very versatile FSS unit which
is qui te easy to build , and will give years of
excellent service. FSS units essentially trans
mit still pictures, while a vidicon camera will
give so-called "live" pictures. The F SS is
usually easier to b uild and adjust than a
vidicon, and ] would recommend that a be
ginner start with a unit of that type. Even
after you graduate to a vidicon, the FSS is
still useful for transmitting stat ion IV slides
and routine picture material.

\Vhen you get to the point where you want
a live camera, you have the decision as to
whether you should huy or build. There are
a large number of small cameras advert ised in
the catalogs these days, all of which will do
a good job in ATV work. If you build, how
ever, it's rather hard to keep from learning
something about how the beast works, and
I've always liked that idea! If you want to
t ry a kit , there are increasing numbers be
coming available. You will find units using
either tubes or transistors advertised in maga
zines such as 7.3. For the scratch builder, it's
hard to heat the five-tube camera designed
by W0KYQ8. This unit is built from stand-
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ard components , with nothing difficult or
hard-to-fin d . This is the camera I use, and
bel ieve me, if I can build it , almost anyone
can. ATV Research (see 73 ads) stocks
manuals and lots of goodies for this camera.

Modulators
Television is a wide-band mode, and the

signal from the picture generator , whether
vidicon or 1"SS, will have a bandwidth of
from 2 to 5 MHz. Because of the bandpass
requi red, conventional audio modulator cir
cuits are not applicahle . Special, although
not complicated, circuits known as video
amplifiers and modulators must be used. For
strictly local work, it is possible to combine a
modulator and low-power transmitter into
units with as few as two tubes, a, 12 although
other circuits 1. 6, 7, to can be built in modular
form and used with a wide variety of trans
mitters.

Transmitters

Most fellows start with small single-tube
oscillator transmi tters. A 12AT7 unit, de
scribed [ry \V(i}KYQ' is typical , and is used
in the portable setup shown in Fig. 3. This
transmitter also produced the picture shown
ill Fig. 4 . Most of the higher powered trans
mitters are crystal controlled. If you al
ready have a transmitter for 420, the chances
are that it will be perfectly usable for ATV.

Antennas

Antennas can make or break any station on
420, and even more so in the case of ATV.
Virtually an y antenna suitable for 420 may
he used , just make it the best you can, de
pending upon individual circumsta nces.

Audio
The easiest technique here is to use your

sta tion facilities for some other amateur band.
Six or two meters is quite popular. You can
lise more soph istica ted techniques such as
separate 420 fm gear or aural subcarrier units
so that the audio will come in on the TV
along with the picture , hut this is not the
best way to star t. Usually you have the prob
lem of setting up ini tial contact on 420, and
its best to have a reliable audio link on a
lower frequency.

I have included a number of photographs
showing what you can reasonably expect to
accomplish with a moderate inves tment of
time and effort. The pictures were taken
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during one of the many QSOs between
WA8HZK and myself during the time we
were both studying at Ohio University in
Athens, Ohio. Neither of us is professionally
interested in electronics, and Ron had had no
prior ATV experience when he started work
on the \V2VCC F SS/transmitter unit wh ich
he was using at the time the photos were
taken. Ron's T V gear was tucked away in
his bedroom at his fraternity house, and I
was operating from my rooming house across
town. If two average hams, such as ourselves
can do it under those cond itions, there ought
to be many groups all over the country who
could do it even more easily. Granted, ATV
is now primarily a short range affair, al
though you can work out as much as 30
miles over fl at terrain, using small single
tube transmitters. In hill s, unless you're on
top of them, the range drops fast, and in
creased power is required. You have to use
a hand and a mode in order to learn to get
the most out of it , The fellows who worked
five meters back in the "old days" were sup
posed to have many of the same limitations,
hut they dug in and imroved the state of
the art-if you don't believe it, look at the
VHF bands today, \Vho wants to do the same
sort of experimenting in one of the last
frontiers we have in the hobby today?

. .. WA2EM C
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L. Jacques Filion VE2AESjW6
2226 N. Spruc e Street
Santa Ana, California 92706

A Compact Linear Amplifier

Front view of the linea r amplifie r. To maintain high
efficiency with the tu ning capacitor which was used.
two positio ns are used to cover the 3.5 MHz band
- one for 75 meters, the other for 80.

A good antenna and a barefoot rig can do
a lot for a ham, but sooner or later the bug
will get him, and he will want to increase
his power. Of course, if you already have
a linear or all kinds of cash to go out and
buy one, this article is not for you. On the
other hand, if you are anything like me
that is, have a bigger junk box than avail
ahle cash for that linear-and are prepared
to roll up your sleeves, you would be sur
prised with what you can come up with. At
least I was.

There isn't anything Hew under the sun
regarding lineal's and this one really is no
different. Many good articles have recently
been published and very nicely d emonstra te
how a linear can be constructed at a low ,
low cost. Unfortunately, I did not have the
811'5 or .572B's recommended in these arti 
cles; but a pair of 7094's were gathering
dust in the shack. Neither did I have three
meters as many articles called for, but in
the hottom of the junk box I found an 0 -1
rnA meter with a bent needle and a b roken
glass. As for capacitors, plenty of 100 «F at
450 Vde were there for me to use and many
other hits and p ieces left over from the days
when a ham was a born "scrounger" and

would build his own station from junk.

Circuits and parts

The first thing was to consider the final
appearance. For that, I spent the first twenty
dollars. An LMB cabinet, Model CO-I, was
purchased. T his would take care of the ap
pearance, plus match the "S-Line" very nice
ly. Second ly, after blowing all the dust from
the components, I tried to fit all of them
into the box in such a way that I would
end up with a linear. After a few hours of
eager work, I almost gave up. It seemed
that I would have to put ten pounds of
junk in a b rand new , sleek, shiny box that
would hardly accommodate a half-pound.
Man y hours of repositioning the compon
ents while burning the midnight oil didn 't
seem to help. I almost gave it up as a bad
deal and put everything back on the shelf,
plus a new cab inet, to gather new dust.
F inally- eureka! A sub-chassis for the hottles
would provide the badly needed room for
the components and at the same time would
make the linear qui te versatile; inasm uch as
all hams might not have 7094's like me, this
sub-chassis provides sufficient space for al
most any other tube lineup. W hat will hap
pen when m y bottles give up the ghost? 1
can dig all 1 want in my junk box, hut J
kn ew a spare could not be found. Possihly
I could come up with another odd pair of
tubes. To use them, all I would have to do
is remove the sub-chassis and rewire a new
one at very little expense. That, I must say,
really appealed to me.

The circuit is the sum of all I could d ig
up on homebrew and commercial linenrs.
Provided there was sufficient space, I tried
to incorporate whatever features they had
into this design . ALe was considered and
finally discarded as impractical and com
plicated to ad just without proper instrumen-
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Fi9. I. The compact linear amplifier using two 7094's in the final.

tation. The 7094's arc used in the popular
grounded -grid configuration. The manufac
turer rates these tubes at 400 watts maxi
mum input per tube in grounded-grid.
(leAS maximum absolute rating is 2000
Vdc, 3.50 rnA, or plate ioput of 400 watts ).
The beauty of these tubes is that they rc
quire only I tS watts of driving power for
maximum output. On the other hand , if one
has an exciter with a sizeab le amount of in
put power and has very little control over
it. it would be wise to consider the installa
tion of a swamping resistor at the input of
the linear.

Typical operation calls for 17.50 Vdc at
200 rnA on each plate, providing 210 w atts
of usable power into the antenna for each
bottle. This meant that m y dusty junk-box
tubes would be capab le of giving me a cool.
conservat ive %-gallon de input without alms
ing them. Now is the time to star t looking

The station at VE2AES. The compactness of the
linear in the center can be noted by comparing its
size to the transmitter and receiver.
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in your own junk box to see what kind of
tubes you can come up with. Between this
article and those previously published, you
should be ab le to dig out all the answers
for your future linear.

The transformer for the power supply was
purchased for ten dollars from a surplus
house. It is an UTC H-S9 with a secondary
of 42,'5-0-425 at 320 rnA, or 52.'5-0-.'52.'5 at
300 rnA continuous d uty. In a voltage
doubler I was able to get 1900 or 22.'50 Vdc
under load, respectively. To complete my
luck, I came across a "Diode, Inc." high volt
age, fu ll wave bridge rectifier pack (.'500
rnA at .'5000 Vdc). Unfortunately, one of the
legs of the fullwave bridge was shorted. I
guess this is what to expect for a dollar.
I drilled out one of the connecting pins to
which the defective string of diodes was
attached. This b roke the continuity of the
bridge and disconnected the had string. Best
of all, it left me with two legs of good
rectifiers that would handle .'500 rnA at 2.'500
Vdc. The hole was refilled with epoxy, com
pleting the operation.

The remaining components are pretty well
standard. If you do not have them on hand,
a quick visit to the surplus store should cure
the p roblem. The total cash outlay for me
was around $48. 00, but duplication at full
retail p rice would surely be much higher.
Ingenuity and elbow grease are the order
of the day if you want to get along with
the big guns at a low price.

The output tank was h uilt from a B&\V
390.5-1 inductor-I used 2.5 turns, tapped as
indicated in the coil table (L3). For L2 ten
turns of ~~ o inch copper tubing were wound

.., .
" ..••••.....................
,0..............
c·:-;·
.. 'j'...
."./••...
I.'...
'"':'1..
'"..•• ••••....................

Interior of VE2AES's linear amplifier. The 7094's are
mounted on a subchessts mounted on the rear panel
of the cabin et. The power supply is mounted on the
left-hend side.
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into a coil two inches in diameter with about
Jfs inch between turns. Coil Ll. was wound
with % inch wide copper strap-3lh turns
1Va inch in diameter.

Before the coils were wound, the copper
tubing and strap was polished and silver
plated with a powdered plating compound
from the Cool-Amp Company" . A word of
caution here. Follow the instructions for the
plating to the letter. Make sure the parts are
cleaned and washed properly, leaving no
trace of the plating powder. If you don't,
you will find that it will oxidize and you
will have to repeat the whole process.

The variable tuning capacitor is from an
old BC-375 tuning unit. The capacity is
!OO pF. A 1.'50 or 200 pF unit would havc
been better, but I used what I had. If a
100 pF capacitor is used, the 10 meter por
tion of Ll. will have to be so ad justed to
resonate at 29.7 MHz with the capacitor
set to minimum. This is the only w ay that
the whole 10 meter band can be tuned. The
same applies for the SO meter band . I used
a six-position band selector switch, with
separate positions for 7.5 and 80 meters.
Should you he faced with the same prob
lem, it may he wise to make L2/ L3 with
more turns, trimming them to the exact fre
quency with a grid-d ip meter. The taps on
both coils were selected for a Q of 12 or
better. The output loading capacitor is a
four-gang, 400 pF per section, TRF type
I found for $4..'50. You should have no
trouble finding a duplicate. If worse comes
to worse, a three gang unit should do very
nicely.

Another point of interest with this circuit
is that you cannot apply drive unless the
filam ents are lighted. Secondly, if a momen
tary power failure should occur when the
high voltage is applied, a minute will he
required to restore the linear to normal
operation. Of course, with instant heating
filament tubes, this would not be an asset.
It is also worth noting that on receive, minus
150 Vdc is applied to the grids of the pow
er amplifier to make certain that there is
no idling current . Last but not least, the
metering circuit for the high voltage is de
signed in such a way that it samples at the
300 Vd c level , minimizing potential danger
with very little voltage seen at the meter.
As for the method of measuring the power
amplifier current and drive, it was picked
·Cool-A m p Co m pany. 860a South wes t 17th Avenu e .
P ortland, O regon 972 19.
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Fig . 2. Power supply for the eempeet linear amp lifier.

7/S inch ill di ameter that will accommodate a
35 ohm thermistor (hot) mounted insid e.
These strips are also silver plated as d e
scribed above.

Tuning procedure

As in any linear amplifier , the meter is
used primarily to check the operating condi
tions. The output indicator helps to achieve
maximum output; but fo r a serious amateur,
a monitoring scope with a two-tone genera
tor is really the only way to optimize such
an amplifier.

I r un the 7094's with a maxim um d rive
current of 160 rnA and 400 rnA plate current.
Plate voltage under these conditions is 1900
Vd c- a litt le high er than what the manufac
turer recommends. The p late current can he
reduced to 380 rnA to stay within manu
facturer's recommendations . The tubes are
still holding out very nicely and probably will
be for a long time to come. The idling cur
rent without the bias is 90 rnA. Neutralization
was not required.

To those who venture into such a project,
I feel assured that , omitting the p leasure of
building such a piece of equipment, they will
be repaid b y at least one "5" unit . At t imes
-not always-this will make the difference be
tween being heard or not.

up in RCA /lam Til's (Volume 19-3, Au
gust, 1959) .

In this method, the p late and grid cur
rent are measured in dividually. Although the
cont rol grid and screen grid of the 7094's
are connected in parallel for rf, the de re
turn is through their individual meter shunts.
This arrangement permits a single milli
ameter connected in the ground sid e of the
circuit to measure either the plate or the
grid current without switching the meter in
or out of the high-voltage leads. It also mini
mizes the possiblity of improper adjustments
which could result if the meter were used
to measure the total cathode current.

Construction details

Many readers will probably wonder why
two RFC's are used in the cathodes of the
7094's. The reason is sim ple. The ones I
hannened to have in the junk box would
not carrv the total current.

Apart from the 2 x 4 x 8 inch sub-chassis,
one aluminum plate was hent in such a way
that it would accommodate the transformer,
which is mounted on the left side , leaving
suffi cient room underneath for the six capaci
tors and dividing resistors. The parasitic
chokes consist of a strip of copper, .045" th ick
by % inch wide, formed into a two-turn coil • • • VE2AES/W6
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Ed Marriner W 6BLZ
528 Colima Street
La J olla, Cal ifo rnia

Cathode Keying Filter
If you are having t rouble with key clicks, why not try the
t ime-proven cathode keying filter presented here ?

•

Many gadgets have been described down
through the years to solve clicky, thumpy,
cathode keying problems. The simplest and
most effective circuit is still the old filter
choke system described in this article. From
the sound of some of the signals on the air
today, more fellows should be using a key
click filter.

The filter used in this circuit can be built
external to the rig in a small California Com
pany box chassis # 135, which is 3:14 x 3 x
2J~ inches in size. There is no need to go in
side the transmitter and make changes which
will devalue the price of the rig if it is re
sold . This system may be more inconvenient
than some of the automatic keying systems,
where just pressing the key turns the rig on
and off, but it is cheaper and foolproof. A
double-pole toggle switch can be used with

one half turning on the antenna relay and
the other half turning on the crystal oscillator
or VFO, either by breaking the cathode of the
oscillator or the plate supp ly lead.

For best keying without chirps, the crystal
oscillator or VFO should never be keyed, but
should he on during the send ing period to
prevent frequency shift or causing chirps.
Leaving the oscillator on during the sending
period solves many problems and improves
the sound of the signal.

Keying of the final amplifier or buffer by
opening and closing the cathode prevents
feedthrough from going out on the air, which
might happen if blocked-grid keying is used
and the amplifier is not blocked off enough .
The system is simple, and there is much to
recommend cathode keying if the pulse shape
is rounded off to prevent clicks by using the
simple filter shown in the schematic.

The cat hode keying fil.
te r is housed in a small
chassis box, 3 ~ x 3 x
21/a inches.
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Th e simple ca thode-keying filter .

/~'I' FINAL AW" OR BUFFEIt

Sl ANCOR

;:;;/ C- Z303

'" <EY

T OO' 'O~ _ T- ~
rh I TO~JlF -r-rh

By· .....SS CATH OOE rh
PlN TO GROUND
AT SOCKET

If you are building a rig and intend to
cathode key it, by-pass the cathode to ground
at the socket with a .(H disc cap acitor. If
there is more than one cathode p in lead as
in the 6146, use one for keying and b y-pass
the others with .00.5 m F disc cap acitors. Also,
ground pin 8 on 6146 tubes, because that
is attached to the skirt which is a metal
shield . In most instances the 6 146 will not
have to be neutralized when pin 8 is
grounded. The key lead can he several feet
long, but use RG-I 74/ U or RG-58 / U to the
key. Place a .005 mF capacitor across the
key to prevent arcing.

The fi lter choke used in series with the
cathode for the filter should carry the rated
current drawn by the tube . For a single
6146, a Stancor type C-2303, 150 rnA, 2 H
filt er choke will work just fi ne . A 2 to 5 mF
(oil fi lled) capacitor is placed across the key

Inside the cathod e key i n ~ fil ter.

in series with a I OO-oh m resistor. T he 5 mF
va lue will be about the maximum value de
sired because t he signal becomes rather
"wing-wing sound ing" if it is any larger. The
operator can experiment with this value to
see what is best for his tone .

Just give this old idea a try and see if
it is not much simp ler than some of the other
circuits n ow in u se.

. .. W6BLZ

Increa sed Selectivity fo r the Twoer

*

.... '0 """". w"' )
lI Z" 1.1). .....Illi 51"" LEADS
SPACED 118"

" .*

.":>

*NE..... COMPONENTS

,

tivity, you can add one of the many nuvistor
preamplifiers th at h ave been d escribed. Se
lect ivity is estimated to he in the neighbor
hood of 100 kHz, hut will d epend upon the
strength of the received signal.

. . . W ayne Montague VE3FYL

Modified Twoer circuitry for grea ter selectivity. The
30 pF trimmer should be set for co mplete coverage
of the two-meter band with C28. A g rid.d ip meter
is useful for t his adjustment, but not necessary if
t here is a lot of 144 MHz activity in your area.

T his project was started in the h opes of
increasing the selectivity of my Twoer in the
simp lest p ossible way. T he results are fan
tastic and the total cash outlay w as only
two d ollars.

In this simp le circuit m odification, four
parts are removed- RIO, C26 , C27 and L6 .
A 10 pF cap acitor, a 3.3 megohm resistor,
a 30 p F trimmer and a new coil are sub
stituted in their p lace as shown in the sche
matic . T he 30 pF trimmer should be set for
com plete coverage of the two-meter band
wit h th e variable tuning capacitor, C28. You
will find that adjus tment of this trimmer is
fairly tricky. A grid dipper is useful here,
but not a necessity if there is p lenty of
two-meter activity in your area.

After this modifica tion the sens itivity is
slightly lower, but this is made up b y the
amazing selectivity which results from the
new d etector circuit. If you want m ore scns i-
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LINEAR
AMPLIFIER

2 KW PEP S58-1000 DC Watts CW-AM-RTTY. 21 1m·

portant a dva nced features. New HD tank gives more cut

put, especially on 10 meters. 6S Watts will drive to full

output. 220/115 VAC operation. W rite for list of feat:ures.

Complete wHh E;mac )·IOOOZ 589500

SERVICE TESTED EQUIPMENT
FREIGHT FREE WITH CASH REMITTANCE IN CONTINENTAL USA

DRAKE
I·A rcvr $119
T·4 reciter 219

GONSET
G-SO 6 mtr xcvr $169
G-668 mob. r cvr 39

CLEGG
22 'er xcvr $199
66 'er xcv r 179

CENTRAL ELECT.
20·A SSB xmtr $89
""S8 VFO f o r same 29

SONAR
40 mtr lIcvr $99
DC P/ S for some 49

NATIONAL
NC-60 rcvr $39
NC -98 rcvr 59
NC·270 rc vr 119
NCl-2000 lin. 399
VX·501 w/ celi b 169
HR O -SOT w/ 5 coils 149

SIDEBAND
ENGINEERS
S8·2-lA lin $199
SB·3-0CP lin PIS 189

SWAN
SW-I 20 20 mt r xcvr $119
SW-175 75 mtr xcve 129
600 vue PIS for same 49

LAFAYETTE
HE--45 6 mt r xcvr $-49
HE·45A 6 mtr xcvr 59
HE-45B 6 mtr xcvr 69

HEATH
DX·35 xmtr $19
DX·40 xmtr 39
HA-20 b mtr lin . 95
HR· IO rcvr 65
HR·20 rcv r 89
MT-I xmtr 39
HG-IO VFO 24
HP·20 PIS 25
M P·I PI S 19
HW· IO b mtr xcvr 129
HA-14 mo b . lin. 89
HP·1 4 mob. PIS 69
HW-12 75 mt r

SSB xcvr 89
HW·32 20 mlr

SSB xcv r 99
AJ -IO w e n lor lin. 169
HO - IO scope 65
VHF-l Senece 129
58·200 lin. 2r:F1
58·-400 lImtr 289
SB·6I)) w/ HP-23 P/S 75

JOHNSON
Nevlq e tor xmtr $69
6 & 2mtrmtr 79
lnveder 200 SSB llmtr 199

HAMMARLUND
Hg.145Xe $169
H .160 rcvr 165
HQ-17OC rcvr 199
HO-170A rcvr 2-49
HQ·I80AC rcvr 389
HX-SO xmtr 239
SP·600·JX rcvr 229

6·77 mob. xmtr 49
G·77A mob. xmtr 69
656·100 xmt r 169
GSB·201 linear 199
SOO-watt [inee r 99
Comm . I I , b mtr 79
Comm II I , b mtr 99
Comm IV , 2 mt r 249
Mob . FM conv. 39
Sidewinder,

2 mtr SSB 199

HALLICRAFTERS
5·40 r cvr $49
5X-99 rcvr 65
SX·IOI Mk 3 139
HT-37 xmtr 229
HT-32A xmtr 299

139

"
EL·MAC
PMR·7 rcvr
PMR-8 rcvr

COLLINS
75A·2 rcvr $189
75A·3 rcvr 229
755· 1 rcvr

w/noise blnkr 369

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

3316 Main Stree'
Riverside 3, California 92501

Pho•• 833·0523 (are••ode 114)

I will ship in the 48 states freight
free! Write ta me far tap trade
in allowance!

Bill Hull'luist K6LOS

MISSION HAM
ELECTRONICS

I MISSION HAM ELECTRONICS

I 3316 Mal. Stre.t, Rlversld., Calif. 92581 I
I ~ SHIP ONE " STO NER" RT· I CONVERTER; II Send spec shee t 0" BTl linear.
I OUOTE Tr"de " lIowanee fo r my_ _ _ _ _ I

Plea se send I" test HAM flye r. I
I Put me on your maillnq list .

l N"me (i:;le;~;-·p~lnt)---- Call ---.- 1
I Address I
I City ·-······~~=~·(~·~·ii;·-~rd.t1 ·a ~~t:% tal) Zip - - I

~---------------------~-- -------------------~
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A. E. BHck VE3AHU
Box 204
Amherst View, Ontario
C anada

A Simple Resistance Bridge

and b y switch ing in different

• - 0 - ,
0 • • •• " • • o. 0
0

!l;::~61!
0 0

0 f -ooסס· •
0 "'" 0• O<~IO '

o Q. 3V ",!!, ~• ~.

:r'1
-: ,~ ~t~r

N\,
~. ..

" W "
,

""EOlJIV.

~
br HEI.IPQT MOO£I. 'A'

IO-TURN POT WITH '.MOOEI. "Re" DIAl.

•

NOTE- AI.I. RESISTORS 1'7,

I used the high-impedance voltmeter de
scribed by K3LCU in the July 1966 issue
of 73 .

Measuring resistance is simple. P lug in
the meter and set it to centre scale, a ttach
the unknown resistance to the Ru terminals,
tum on switch 8-2 and m anipulate 5-1 and
R I until the meter balances a t centre scale.
Read off the value from R, and multiply
this by the factor given by 5-1. For example,
if the reading from R, is 492 and S-1 is at
Xl, then Ru would be 492 ohms; if S-1 is
at X1000, then Ru would be 49,2000; if S-1
is a t XO.OI, Ru wou ld be 4 .92 oh ms, etc.

Layout of parts is not critical, but keep
all wiring short and di rect, using heavy gauge
wire for the arms of the bridge to decrease
errors that may crop up when measuring
very low values of resistance. Due to the
relatively high values of the resistances
used for Rn and Rh , contact resistance in
switch 5-1 will not affect the readings.

.. . VE3AHU

"

..-- ------- - - - ". - - - - .. ----- ----- -- :1
" ~ ~ 9,iiii' R. n' n R. iiiit

Circuit of the simple resistance bridge. S I is a
Centralab PA2011 rota ry switch, 52 is a SP5T slide
switch and RI is a precision, t en-turn 1000 ohm
potentiometer such as the Helipot model A. The
unknown resistance is placed across terminals "RU".

Every ham that has done any homebrcw
ing, amateur style. has been faced with the
prob lem of calcu lating resistance. You have
just set the bias on that t ransistor amp lifie r
using a variab le pot and n ow your Scotch
soul rebels at leaving it in the circuit when
a five-cen t composition type would suffice.
If on ly you could get an exact replacement
the circuit calls for two 1,000 ohm resistors,
matched to within 1% and all you have is
the normal dozen junk-box variety; and on
and on!

Many years ago, long before the advent of
ham radio, this problem was solved by a man
called Wheatstone who designed the Wheat
stone resistance bridge. It can be found
in nearly every electronics lab where preci se
measurements are required but is a cost ly
item due to the precision of its parts and
the exceedingly high quality of its com
ponents. For ham work such very high pre
cision is not necessary and with the curren t
availability of precision multiturn pots and
dial counters, a suitable type for our use can
readily be made in the workshop.

Fig. 1 shows the schematic of the type
I buil t. W ith it you can measure, 'with a
high degree of accuracy, resistances from
1 megohm down to 0.01 ohm. This wiII cover
just about any value that the average ham
experimenter will want to measure. The
equation used for measurement is Ru =

R.
R"

values of precision resistors for H, and Rh,

a large range of values can be measured .
R I is a 1,000 ohm precision ten-turn potenti
ometer with a turns-counting d iaL T wo flash
light batteries a re used for the voltage
source, and a standard VTV~I, adjusted to
read centre scale a t rest on its lowest voltage
scale, is used for the indicating meter. A
sensitive galvanometer could also be used .
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Ronald Ives
2075 Harvard Street
Palo Alto, California

Compact Heat Sinks

Simple but effective heat sinks using standard copper pipe
caps.

W ith the increasing usc of solid-state de
vices as power rectifiers, voltage regulators,
and power amplifiers, there is the problem of
getting rid of excess heat. If this heat is not
conducted away from the junction, internal
temperature soon rises to the danger point,
und another expensive rectifier, transistor,
or Zener diode goes kaput,

In much experimental equipment, solid
state devices that can have the "hot" (ther
mally) side grounded are bolted to the chas
sis, which makes a fairly good heat sink. In
sulated mountings of this type are also some
times possible, by use of mica or other wash
ers which are good conductors of heat , and
very poor conductors of electricity.

In much finished equipment, heat sinks
arc made from sheets of copper, usually 1,,)(1"
thick, which are stood edgewise, to facilitate
convection, and insulated from surroundings
as needed. These, if of sufficient area, are
most effective, but take up a lot of chassis

space.
Although some "tailor made" heat sinks

have appeared on the market, they are usual
ly hard to get outside of large electronic cen
ters such as New York, Ch icago, and Los
Angeles. A number of experiments and com
putations show that a cup-shaped heat sink,
of suitable material, has excellent heat-dis
sipating properties. In add ition, it takes up
rela tively little chassis space. A number of
them were made up, tested, and found most
satisfactory. At about this time, while trying
to wangle some more copper sheet at the
supplier's, it was found that the copper cups
needed for these heat sinks were already
made commercially . They are sold as copper
pipe caps, and come in a variety of sizes.
Shape of a standard copper pipe cap is illus
trated in Fig. 1.

Sizes and area factors for these copper
pipe caps are shown in Table 1. As might be

The copper pipe-cap
heat sinks. The unit on
the left shows the place
ment of the vent holes.
The unit on the right

" t d" tuses nes e cons ru c-
tion for greater heat
dissipation.
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Fig . 2. Arrangement of ve nt holes In the copper
pipe ca p heat sinks.

somewhat larger-and lined up with them
to permit free air motion. Quite obviously,
the chassis should not be hermetically sealed,
or air circulation will be impeded.

To permit free conduction of heat from
the semicond uctor to the sink, the semicon
ductor must be in intimate contact with it.
Good results are usually obtained if the base
of the semicond uctor fits smoothly and tightly
to the heat sink. Use of thermally-conduc
tive «gunk", such as Dow-Corning DC-IOO
silicon grease, will improve heat conduction
somewhat. CAUT ION : Do not use a mer
cury am algam to improve heat conduction be
tween the semiconductor and the heat sink.
This does improve conduction in some in
stances. but mercury vapor. which is emitted
slowly at room temperature, and quite rapid
ly at h igher temperatures, is extremely toxic,
and produces irreversible physiological dam
age.

Possible combinations of pipe caps. to
produce heat sinks or large area and small
bulk, are numerous, but only a few of them

SECTION.,.-,.'
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SECTION

Fig . I. Standard c o pper pipe cap. The standard
sizes and area factors for these caps is given in
Table I.

expected, the radiating ability of these caps
was not a simple function of surface area,
and the effective radiating area was consid
erahly increased, in the larger sizes, by suit
able venting, which permits convective cool
ing of the inner surface of the cup . Arrange
ment of vent holes, and empirical data on
their sizes, are shown in Fig. 2 . Vent holes
smaller than about :JAG" in diameter are al
most completely ineffective. Vent holes that
are too large are also somewhat ineffective,
as they reduce the heat cond ucting area of
the fl at portion of the pipe cap . Heat con
duction away from the center of the pipe
cap tends to be somewhat better than that
in a flat plate having the same thickness as
the rim of the pipe cap, as the base tends
to be considerably thicker than the rim.

Vented pipe-cap sinks cool best when they
are mounted above the chassis to allow free
circulation of air through the holes. If the
heat sink must h e mounted close to the
chassis, or if absolute maximum cooling is de
sired, suitable vent holes in the chassis are
desirable. These should be at least as large
as the holes in the heat sinks- preferably

•

53

2.05
4.23
7.05

J3.70
2 1.60
32.30

2.04
4.10
6.60

120'40
18.70
27.20

EHed ive Area
squa re inc he s

unvented vented
nominal size h d r outside area

inches inches inches inches square inches

I;' .6250 .6875 .3437 1.70

¥. .8750 .93 75 .4687 3.20
J .8750 1.250 .67 50 5. 13
1';' 1.1875 1.750 .8750 8.85
2 1.3750 2.250 1.125 J2.46
2';' 1.500 2.275 1.137 17.00

Table I .
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Fig. 3. Combining two copper pipe cap heat sinks
to increase the effective heat radiating area. The
effective cooling area of the nested arrangement
in A at 25 0 C above ambient is 1.05 [A (vented)
+ B (unvented)]. The effective cooling area of B
at 25 0 above ambient is 0.95 [A (vented) + B
(vented J i.
work well. When radiating surfaces are too
close together. radiation carooms back and
forth between them, and cooling is nowhere
as rapid as the areas involved would indicate.
Likewise, if the mechanical spacing is too
close, convective air circulation is retarded,
and cooling, again, is not what you might
expect. Two effective combination formats
are shown in Fig. 3, with approximations of
their cooling properties.

The "nested" format, shown here, is also
shown in the photographs. This, in many re
spects, is the best of the combination for
mats. The heat sink shown, made from a
vented 2" pipe cap, into which is nested an
unvented %" pipe cap, has an effective radia
ting area approximating 26 square inches,

roughly equivalent to a sheet of "YS.o" copper
3.56" square, or a circle of ~6" copper 4.1"
in diameter.

According to data given by most manu
facturers, and verified by tests, this is ade
quate to cool a IO-watt Zener diode or a 5
ampere rectifier. Because of the greater mass
of copper close to the shank of the semicon
ductor, it furnishes greater protection against
the thermal effects of short-term high cur
rents than does a heat sink made of copper
sheet.

Although most physics books state (cor
rectly) that a black surface is a most effec
tive radiator, painting these heat sinks black
with ordinary paint, such as Krylon, does not
improve their radiating properties. Most
paints are pretty good thermal insulators, and
painting a heat sink black may very well re
duce its cooling properties. For most pur
poses, radiation will be at a maximum if the
clean copper surface of these heat sinks is
allowed to darken by normal oxidation. A
slight increase in radiation can be produced
by chemical blackening, or by painting with
special radiating paints, such as black "radia-
t . t."or pam.

On the basis of a number of careful, but
necessarily crude. tests, it appears that heat
sinks made from standard copper pipe caps
are a most satisfactory and inexpensive solu
tion to the problem of getting more cooling
area in less chassis space. •

(8)

•

(AI

• •

Simple Test Leads
lead to suit the job.

This procedure has even been carried to
test prods. Now, if the situation calls for
clipping a voltmeter lead to a wire, it is
a simple matter to change the prod to a
clip.

The simplest way to convert your test
prods is to use a commercial plastic banana
jack, file it to fit your prod, attach a wire,
and glue the jack in place. Another method
is to drill the handle so that you can just
force the tubular end of the alligator clip
into the prod. Then remove it, break it
off, solder a wire on, and drive this into
the plastic handle.

This system is well worth the small amount
of time and work involved. Give it a try
and see if it doesn't help clean up your
workbench jungle.

\Vith each new piece of test equipment,
the problem of test leads increases by at
least two. This ever-increasing tangle of
wires is bad enough, but when you start
interconnecting equipment or try to use the
leads from one instrument on another. you
often hit a snag.

The solution, at first, looked simple: con
vert all equipment to accept one type of
lead. I settled on a banana plug on one
end and an alligator clip on the other. This
worked for a while, but I soon found I
needed a clip on both ends of some and
plugs on both ends of others.

After many hours of study, I stumbled
onto the fact that the tails of some alliga
tor clips were just the right size to take
banana plugs. \Vith this fact in mind. my
test leads now have plugs on both ends,
and with six or eight clips, I can make the • • • John Foster K0FEG
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B-SOO-SSC TRANSCEIVER - The Complete Big Station In One Little Box
This is the World's Most Advanced Transceiver, utilizing techniques that significantly extend the state of the transceiver art.
A completely self.contained unit, it provides superb, high-efficiency performance on SSB, CW and AM.
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The B-500-SSB uses a rugged Eimac 4CX250B. Power input is 600 watts PEP class AB 1 on SSB, 500 watts PEP input class C
on CW and 500 watts PEP input class C with high-level plate modulation on AM. The B-500-A M plate modulator is an ac
cessory. 3.5 thru 30 MHz in 8 500 kHz segments. See full details in 73 Magazine for April, 1967, and November, 1966.
Price $1195.00. Availabl e, December 1967.
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Robert Brickey W7QAG
Electronics Instructor
Uhh Technical Colleg e
349 N. 250 E.
Crem, Utah 84057

Evaluating Antenna Feed Systems

with Time Domain Reflectometry

Although you are not apt to find a time domain refleetome
try system in the average ham shack, it is extremely use
ful and informative as W7QAG shows here.

Transmission line impedance measure
ments made with a stand ing wave brid ge,
d irectional coupler, or similar device, yields
information on the cumulative effect tha t
the various components in the feed system
have on the imped ance of the point being
measured. Only with a knowledge of the
characteristics of all parts of the system can
the effects of a particular portion be nscer-

tained . Even with all of this information,
which is frequently unobtainable to the
necessary precision, the computations are
quite involved if the system is very complex.

T ime d omain reflectometry offers a power
ful tool for use in evaluating antenna feed
systems, and in some cases characteristics of
antennas as well. With this technique it
is possible to single out the various elements

56

Fig. I The Hewlett Pad
cu d "time domain reo
Hectometer" insta lled in
t he 140A oscilloscope
a nd the "view ca mera"
used in makin g the scope
trace photographs.
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of a system and evaluate them individually.

How it works

In operation this system of measurement
is somewhat analogous to a simp le radar
system. A p ulse of energy is transmitted
through the system being evaluated and the
returning echoes give information on the
electrical characteristics of any discontinuities
in the system. Since echoes from different
points return to the measuring eq uipment
at different times, it is possible to isolate
and evaluate the individua l effects of each
component .

The pulse reflection method of locating
faults in a transmission system is not new.
In fact, it is a proven technique which has
been in use for many years for locating t rou
bles in long lines.

\ Vhy then all this concern about an old
measuring system? \Vith the develop ment
of methods for generating pulses of energy
with rise times less than one nanosecond,
and oscilloscope sampling techniques which
provide undistorted observation of these
rapid pulses, it is now possib le to m ake a sys
tern which h as less than one inch resolution
as comp ared with the older systems which
could isolate the troub le only to with in several
yards. Because of the hi gh degree of di stance
resolution of the new measuring system s, an
oscilloscope presentation can he generated
which shows an accurate impedance profile
of a short rad io-frequency transmission sys
tem.

The eq uip me nt

11eiclett-Packard manufactures a "time
domain reflectorneter" p lug-in unit which
is designed to b e used with their Model 140
series oscilloscopes and it has the necessary
characteristics for accurate measurements in
high-frequency systems . This equipment,
along wi th the "view camera" u sed in mak
ing the photographs in this a rticle, is shown
in Fig. 1. Of course , sophisticated equ ip
ment of this type is well beyond th e budget
of most rad io amateurs, and I am certainly
not suggesting that all well-eq uipped sta
tions shouldn 't be without one. \Vhile it is
doubtful, because of the expense, that you
will be ab le to use time domain reflectometry
yourself to analyze your own antenna sys
tems, an understand ing of the tech niques
applied should give you a better in sight
into the behavior of transmission lines in
general.

SEPTEMBER 1967

Fig. 2 A photograph of the volt age step o ut put
of t he "time domain ref rectomet er" as d ispl ayed on
a Te kt renb type 564 sto rage sco pe. Th e rise t ime
of the pu lse is a pprox imately 50 psec .

I have included scope trace p hotograp hs
of impedance profiles of a number of di f
ferent feed system components which are
widely u sed by radio amateurs.

The Voltage step
The pulse of energy applied to the trans

mission system under test by the "time
domain rcflectometer" is shown in Fig. 2.
This p ulse has a rise t ime of app roximately
,50 p icoseconds, a repetition rate of about
1.50 kHz, and an amplitude of approxi
mately .25 volts in to a 50-ohm load or

. 0 •
~
o. 0

-0. 400

_ 116Q0
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Fig. 4 The impeda nce profile of a piece of coax
cab le which has a propagation time of 10 nsec . The
fa r e nd of t he cable was ope n. The horizonta l
sca le is 10 nsec per div ision. The voltage step ta kes
10 nsec t o reac h the end of the cable and a not her
10 nsec to retu m.

.50 volts into an open circuit.
When this pulse reaches the line dis

continuity, it is reflected back to the measur
ing oscilloscope where it is added to the
incid ent pulse. If the discontinuity is re
sistive and has a value larger than the line
impedance, a step of the same polarity is
reflected, and if the resistance of the dis
continuity is less than the line impedance,
a step of the opposite polarity is reflected.
Reactive discontinuities also reflect spikes
which indicate the polarity of the reactance,
inductive or capacitive.

A 50-ohm dummy load
If the output of the time domain re

fJectometer is connected to a 50-ohm resistive
I

~f5rt~.
Fig. 5 The same cable with the far end shorted.
Notice the trace doesn 't quite go to zero on the
far end as explained in the text.
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termination, it ap pears as an infinitely long
transmiss ion line with no discontinuities to
the refIec tometer. This is shown in Fig. 3.
Note that the impedance scale on the left
goes from zero ohms at the bottom of the
scope to infinity at the top. On the left the
reflection coefficient is given. As you will
see in later photographs, this scale can be
adjusted so that the discontinuities on the
order of fractions of an ohm can be m eas
ured.

You will also notice that the voltage step
is delayed from the time the scope is trig
gered so that the beginning of the distance
measurement is visible on the scope screen .

O pen a nd shorted lines
If the input impedance of a transmission

line, with the far end mismatched, is meas
ured by means of a standing wave bridge ,
the measured impedance will depend upon
the electrical length of the line as well as
its characteristic impedance. If time domain
reflectometry is used to make the measure
ment, this problem is greatly reduced as
can be seen in F ig. 4 and 5. The line used
in making Fig. 4 had a propogation time
of 10 nsec" and was left open at the far
end.

The horizontal time scale used is 10 nsec
per cent imeter of deflect ion . You can see
that 10 nsec was required for the voltage
step to propagate to the end of the line and
another 10 to return, making the 50 ohm
portion of the trace 2 centimeters long. In
this manner not only can the impedance
characteristics of a line be determined, but
also its electrical length . If the physical
len gth of the lin e is known, this informa
tion can be converted into velocity factor.

Fig'. 5 shows the same p iece of coax cab le
with the far end shorted . You will notice
that the voltage step return time is still the
same. Notice, however, that the shorted
portion at the far end of the line does not
cause the scope trace to register zero ohms.
This is because of the attenuation of the
cable. The retu rning echo from the short is
not arriving back at the refIectometer with
the same intensity with which it left.

This effect can be used to determine the
de attenuation of the cable. It can also result
in erroneous impedance profiles if the at
tentuation is excessive. In most cases, how
ever, the attenuation of short rf lines is low

»n sec = nunosoeoud = 1 X 1o-« sor-ond or one-billionth
secon d .
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Fig. 7 Two 52 ohm coax c a b les sp liced toget he r
with sta nda rd UHF coax fittings. The co nne ctors
appea r as a se ries ind uct or.
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Fig . 8 The sa me a s Fig. 7 only a 90° elbow
connector ha s been added.
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Fig. 9 The same two cables spliced toget he r with
General Radio type co nnectors.

F ig . 9 shows the same two coax cables
sp liced together with General Radio type
connectors. The superiority of these con-

t
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. t

Fi g . 6 A 75-ohm coax ca ble spl iced betwe en two
52-ohm cables. The fa r end was shorted.

enough so it can he neglected when Inter
p reting the impedance profiles. Where the
losses are excessive, of course , the y must
be taken into account when evaluating the
profile.

Multi-impedance lines

The impedance profile shown in Fig. 6
was m ade bv splicing a short section of 7,5
ohm coax in between two 52-ohm lines. T he
far end of the combination was shorted .

You will notice that the line attenuation
has increased-this is ind icated by the trace
as it starts to straighten out in the lower
rfght-hand corner before reaching the zero
imp ed ance lin e.

This picture shows very well how time
domain reflectometry can be used to look
selectively at various parts of a feed system
and not simply at the total combined effect
at the feed point. T he electrical lengths of
the various sections can be readily deter
mined as well as their impedances.

Transmissi on line connectors

Next, two sections of RG-8 / U coaxial
cable were spliced together b y means of
ordinary UH F male and female connectors.
These are the same fittings used on most
amateur equipment. You can see the re
sults of this splice in Fig. 7. The fittings ap
pear as a series inductor in the line.

Fig. 8 is the same combination as Fig. 7
excep t that a UH F 90 0 elbow connector was
inserted between the male and female con
nectors. It is obvious that impedance bumps
such as these could have disastrous effects
on a feed system operated in the VHF, or
especially, the UH F region .

SEPTEMBER 1967 59

•



500hm
SYS!,.:;E;;:M:.......lOc.Zo...

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

·0 200

0.300

Fiq . II A scope trace showing th e impedance
va riations in a piece of ordinary " zip cord".
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An expanded view of the impedance va riol
a section of coallial cable.
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Fig. 10
ticns in

nectors is obvious.
Increased sensitivity

\Vhen the vertical gain of the oscilloscope
is changed to increase its sensitivity to im
pednncc variations, some very interesting
results are obtained. Fig. 10 is an impedance
profile of a piece of RG-58 / U coax cable.
The sensitivity has b een increased to the
point where full vertical scope deflection
represents only 5 ohms.

As you can sec, the impedance of the
cable is not uniform throughout its length
but varies more than ~ an ohm. If the
cable is squeezed or h ent sharply to distort
its inner geometry, it causes an impedance
hump that is very evident. Usually when
a cable has been compressed or bent in
this fashion, the impedance bump remains
even after the pressure is relieved, since

Fiq. 12 The impedance profile of a section of 300
ohm twin lead spaced se veral inches a way from
meta l o b jects. The slight impedance " bump" at the
beg inning of th e line is expla ined in the t ext.

the cable dimensions do not quite return to
normal.

Variations in cable impedance of about
~ oh m can be produced by simply waving
the cable back and forth slightly between
two end supports. While variations of this
magnitude are not usually significant, at
least in amateur applications, it is very in
teresting to observe them on the scope.

Fig. 11 was made by connecting a random
length of ordinary 120 Vac "zip cord" to
the output terminals. The vertical sensit ivity
has been reduced, but impedance varia
tions, p rohahly caused by irregular spacing
of the conductors, is still quite apparent.

What? Your feed line goes down the mast!
The last set of photos was included pri

marily to show the detrimental effects of
improperly installed twin-lead feed lines.

For the purpose of the demonstration, I
used a section of ord inary 300-ohm television
Feed line. Fig, 12 shows the p rofile ob tained
when the line was connected to the output
terminals and suspended several inches away
from any metallic ob jects. You will notice a
slight impedance bump at the beginning of
the line caused bv the balanced feed line
being connected to the unbalanced coaxial
output of the time domain refleetometer.
Otherwise, the trace shows a uniform im
pedance characteristic near 300 ohms.

Fig. 13 shows what happened when the
I grasped the line with my hand near the
far end. In the affected section the im
pedance d rop ped to almost half of its normal
value.

The line was then threaded through a
short piece of I " water pipe. This simulates
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Fig 14 When the 300 ohm twin lead was passed
through a I" water pipe it's impedance dropped
sharply to less than 200 ohms.
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Fig . 16 Impedance changes caused by coiling 300
ohm twin lea d into a neat 6" diameter coil. Notice
that at one point th e impedance is almost infinite.

Fig. 13 Impedance "bump" caused by grasping the
300 ohm twin lead with the hand.

the effect caused by running an antenna
feed line down through the center of an
antenna supporting mast. The impedance in
this section was below 200 ohms, and in
cidentally, varied considerably as the line
was moved around within the pipe. See Fig.
14.

What if you put the feed line on the
outside of the mast rather than running it
down inside? In Fig. 15 the line was taped
to the outside of a piece of I" pipe every
few inches. Enough said about that.

When a feed line is a little longer than
necessary, it is always tempting to just coil
up the surplus rather than cut the line. Fig.
16 was made by wrapping the line into a
neat coil about 6" in diameter. At one
point this caused the line impedance to go
almost to infinity. It would obviously be
much better to cut the line to the proper
length and splice it in the future if necessary.

. .. W7QAG

Summary

There are a great number of other ap
plications for the time domain reflectometer.
It is very useful for such things as adjusting
the lengths of phasing sections in multi
element antennas, checking the character
istics of broad-band impedance matching de
vices, measuring the impedance character
istics of wide band antenna systems, etc.

I hope that the examples I have presented
will serve to increase your interest in this
valuable measuring technique and also help
you to appreciate some of the things which
happen in amateur radio antenna feed sys
tems.
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Gene Smar WN3EWV
215 East High Street
Coaldale, Pennsylvania 18218

Cheapskate's "On The Air" Sign

Novices, atten tion! Are you troubled by
all sorts of in-shack QRM? Do you miss that
other guy's call because your wife is yelling
her head off trying to get you to take her
shopping? \VeIl , this is the one article that
might be able to relieve the above disturb
ances.

The On-The-Air sign I'm about to de
scribe is about the cheapest one around. It
shouldn't cost you more than, oh. say, six
bits at the most and can be assembled in
close to two hours. T he materials used can
probably be found around the house.

First get a small cigar, box the size, ap
proximately, of a 3" x 5" index file. I had
one that held imported cigars. Next, get a
piece of glass that will fi t snugly into the
opening of the box. \Vhile you're getting
the glass cut, pick up a sma ll ceramic bulb
socket and a couple of feet of appliance
cord.

Now, get hold of some stencils about %"
long. Layout three guide lines on the glass
so each word, on, the, and air are on sepa-

62

rate lines. Place the stencils on the glass
backwards and reverse order because you
will be painting the glass from the back.
See Fig. l.

\Vhen you have all the letters stencilled
out, get some red enamel paint. Paint around
the letters, not in them. The light will sh ine
through the words and not the background.
See Fig. l.

\Vhile you are waiting for the paint to
dry, take the socket and fasten it with epoxy
cement to the side of the cigar box. Set the
box on end to let it dry overn ight. \Vhen
the cement dries, drill a ¥4" hole in the
bottom center of the box to pass the cord
through .

T ake a small wattage bulb, about ten
watts, and screw it into the socket. T ake the
glass and check the fit in the end of the
box. If it fits ok, place a little bit of epoxy
cement around the outer edge of the glass

LETTERS MUST BE REVERSE
STENCILLED. PAINT AROUND
LETTERS WITH RED PAINT.

BACK OF GLASS SHOWN
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and gently place it into position in the box.
This step can be facilitated by placing the
glass face down on a clean flat surface and
lowering the box onto it from overhead.
\Vhen the cement dries for a d ay or two you
can finish the box in any color to match
your rig.

Now to hook it up to the rig. I have an
accessory socket on my T -60, so all I had
to do is connect the wire ends to the 117
volt pins on the accessory socket. The sign
lights up whenever I turn the rig to A~I or
C\V. If you don't have an accessory socket
on your rig, wire a SPST switch in series
with one of the leads and mount it some
where inside the box before you position the
glass. Then tap into your power line.

One more thing. \Vhen I first used the
sign, I was able to sec the inside of the box
through the stencilled letters. I got a 3" x 5"
index card. trimmed it to fit the glass plate ,
and placed it on top of the paint before it
dried . When the paint did dry the card
stayed in place. Try the box with the light
on before you stick on the glass and see if
you have need for an index card.

\Vith the On-The-Air sign glaring at your
"QR~I", she will get the message and pipe
down until you QRT, or the other guy's
wife makes him take her to the store. But
before you sign off with the latter, tell him
about this sign. Maybe he could use one
for his di sturbances.

. . . W N3EWV

Mobile Installation Without Drilling

•

\Vith the present trend toward mobile in
stallations, car dealers have a good excuse
to lower the trade-in value of your car if it
is full of holes because of a mobile installa
tion. Also, the little woman may be a lot
happier if she knows you are not drilling a
Jot of holes in the new car.

Let's start with the antenna. which can
be mounted with any good bumper m ount,
or one of the new deck mounts that requires
no holes. Be sure to Follow instructions. This
is not the ultimate in antenna installations,
but no holes are required. The feed line can
be routed through the trunk. The gasket
around the trunk lid will usually give enough
to allow it to close on the cable without
damage. Then route the cable under the
back seat , under the carpet and on to the
front. Be sure to keep the cab le away from
sh arp edges on moulding, seats, and other
hardware.

Next comes the transceiver. Obtain two
small electrician's b eam clamps and fasten
them to the transceiver's gimbel bracket as

shown in Fig. 1. Position the bracket under
the dash in the desired position, and tighten
the set screws. If the set has a selfcontuined
power supp ly, speaker, etc.• you are almost
in business, as power can be obtained from
the ignition switch. However, if your rig h as
a separate power supply. locate a rubber
feedthrough grommet (on the firewall or
under the carpet) and feed the power cable
into the engine compartment. Carefully se
lect a place for the power sup ply, so that it
will not he exposed to extreme heat. In
add ition. you m ay be able to use existing
holes to mount it. As a last resort, holes can
be drilled to mount the sup ply-car sales
men seldom look under the hood for holesl

Bonding of hood, tail pipe, and all igni
tion supp ression should be taken care of at
th is time. The rest of the installation is h an
dled in the normal m anner. \Vhen the time
comes to trade the old buggy off, not a sign
of mobile installation.

H appy mobiling.
... Forrest Thomas K9MRL

o
No-holes mobile mount using electrician's beam clamps attached to the transceiver gimbel mount.
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Murray Rona ld Ve.4RE/3C4RE
Box 974
Brandon, Manitoba
C anada

Relay Energization In Fixed
And Mobile Equipment

Fig. I. Relay en ergization from a 6 or 12 volt
filament supply.

•
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fies the usual ac filament voltage. Consid
erab le filtering is usually necessary to pre
vent relay chatter.

Insertion in the cathode circuit of modulator
or rf stage

As shown in Fig. 2, the relay is ener
gized by the static plate current of the
modulator stage. T he relay resistance should
approximate the proper cathode res istance
value. This hookup is especially suited for
the use of surplus low-resistance dc relays.

Energization in the plate circuit of a low
power transmitter stage

Fig. 3 is useful for de relays in the 1000

The antenna and power switching circuits
in fixed/mobile transmitters and transceiv
ers should meet severa l requirements. First
of all, for safer mobile operation and for
convenience when fixed. they should be ac
tivated by a single control. If the switch
ing system is electronic or electro-mechan
ical in nature. it should be foolproof, con
sume a minimum of electrical power and
be such that it may be activated by either
the de or ac power supply.

Most amateur equipment employs a relay
as the switching device, the relay being
operated indirectly by voice or manually by
a switch. The former is known as the VOX
system, the latter as the PIT (push-to-talk)
system. When building a six meter trans
ceiver recently. I decided on a push-to-talk
system, feeling that it would best meet
the criteria discussed above. I was surprised
at the number of methods used to energize
the re lay, some of them not too popular in
amateur designs but yet ideally suited for
fixed / mobile equipment. A review of some
of these methods is worthwhile. The last,
and incidentally the simplest, method was
used in my transceiver with a novel system
to reduce power consumption.

Energization from filament supply voltage

A typical relay switch ing system of this
type is illustrated in Fig. 1. Notice that this
hookup is suitable only for a negative
ground system. If battery polarity were re
versed, the diode would require reversing,
and the positive terminal of the electro lytic
would be placed at ground potential. In
fixed operation the half-wave rectifier recti-

RELAY SWlTOfED B+

"",8-0--,

TO P:U:, 11 +

Fig. 2. Controlling a relay by mounting it in the
cat hod e circuit of a sing le-ended modulator stage.
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Fig . 3. Picking up and co ntro ll ing a relay by wIring
it into the plate circ uit of a low-powered transmitter.

''''1 '33+1

• 7.5 rnA

TO P.T.T.

( B )

~.,.

+.,'
4~VJ;

, . ~
4.7 + '

'44 rnA

TO P.T.T.

(AI

y" <>OO A
DC RELAY

'H,

Fig. 4. Using the high-voltag e dc plate supply to
co ntrol a re lay.

When the PTT switch is open, the capacitor
charges to the value of the high voltage.
Should the PTT switch be closed, partial
discharge of the capacitor creates enough
additional current to cause the relay to
pull in. After this initial surge, the current
drops to a value just sufficient to hold in
the relay. For comparison purposes, the re
sistance value in each case was increased
to a point where the relay would just snap
in and hold. The reduction in current wou ld
certainly be a considerat ion in many cases.

I hope some of these ideas can be incor
porated into that new piece of gear you are
planning or that old mobile transmitter with
all those switches.

. . . Murray Ronald VE4RE

.+TO PoT.T.

'=;..=c;..»

± I ..L
;+;

"'....,cce,

1;

to 6000 ohm range. Although the relay will
function as a plate-dropping or isolation
resistor, the design should ensure that the
relay coil does not overheat from excessive
current flow through it.
Energization from the de plate supply

Fig. 4A illustrates a conventional circuit
with the relay coil and associated d ropping
resistor in series with the PTT switch . The
arrangement of Fig. 4B shows a method
for reducing the power consumed by the
relay. It is based on the fact that the hold
in current for most relays is m uch less than
the current for p ulling in the armature.

ANNOUNCING • • • THE KEYER WITH A MEMORY!

the MICRO·ULTIMATIC MODEL Kl

THE ONLY KEYER OFFERING:

• Dot and Dash Memories

• Squeeze Paddle Operation

• Inteqrated Circuit Construct ion

• Linear Speed Control 10-60 Wpm

• Built-in Monitor and Amp

• Unconditional Guarantee

SPECIFICATIONS:

Spee d , 10-60 WPM In one linear range . Input· ]-wire
key paddle (not sup plied/ . O ut put (model K-IR) : hig h
speed reed rela y; mode K-I G 150·vo lt b locked-grid
keying tra nsistor. Construction: iJ8 -inch thick b lack ano
d ized aluminum cabinet; glass-epoxy board . Infernal
monitor osci llator/a mp lifier, iack for patchIng to re
ceiver. Powe r: 105/125 VAC , 60 cycles

l
8 watts. Circuitry:

all dig ita l, employi ng monolit hic Integ rated circuits.
Shipping weight, 4 12 pounds.

The Micro-Ultimatic is the most ad vanced electronic
keyer available. It wa s fi rst d escribed In June, 1960~ 7J
meq ealne. Now complete ly red esigned an d Improved, it
offe rs a n ease of ope ration which Is unsurpassed . Inde
pe nd ent dot and d as h memor ies permit " squeeze" (inde
pend ent ) padd le operat ion if d esired . High-speed ope ra
t ion at 40-60 WPM is com pletely pra ctical ; yet, smooth .
tape-like code at 10 WPM Is genera ted with an ease
which is surprising. The d esign and constructio n of t he
K-I are first -quali ty, and a n uncond iti onal o ne-year
gua ra ntee assu res your satisfaction . More details are
availa b le In a free b rochure.

The Micro-U ltim atic is in limited p rod uction now. Orders are handl ed fir st-In-first·o ut . Send check or MO fo r
$85.00 plus ship ping . Sorry, no CO Os.

PICKERING RADIO CO. • Box 29 • Portsmouth. R.t 02871
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David Collins VE3GLX
Ridgeview, Ontario
Canada

How fa be a Ham-By Really Trying

This is a ham article designed for those
of you who are not hams. How's that you
say? Well, it's designed to talk you iuto be
coming a ham. But you'll say, "There have
been lots of articles designed to do that."

This one is different because it was written
by an expert in procrastination, a ham who
took ten years to become a ham. A ham who
knows. or thinks he knows, why you don't
become one. The reason is simple and direct.
You are lazyl That's right, lazy. There is no
other word for it.

"T he code is too hard." "The theory is
too tough." My ea rs ache when exposed to
Morse." I know the excuses-Tve used them
all. The trouble is, they all decipher down to,
<'I'm too lazy'"

I'll give you a little credit. I don't really
mean mental laziness, the kind that means
you cannot be bothered learning, or even
moving over to the book rack to pick up a
theory book. I mean the subconscious, con
fidence-robbing laziness that you don't even
know you have. This well-hidden mental
monster is the worst kind. Not only is your
ambition handicapped, worst of all, your will
to even start is limited.

Here is a real monster, far more serious
than other handicaps-fingers that can't pos
sibly write "Morse" and ears that have 57
dB attenuation to the code. What's worse,
you don't even know it's there, but it is,
working continually, keeping you from be
coming a ham.

whether we know it or not. we all suffer
from self-defeatism. \Ve are beaten before
we start . The man who said, "A journey of
a thousand miles begins with a single step,"
really knew what he was ta lking about. 1 he
biggest part of any job is the start. Start
something and you have about an 80%chance
of finishing it. If you don't start at all, you
don't have a chance.
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Starting a project of any significance can
be compared to the laws of motion and en
ergy. To start an automobile moving requires
about nine times the energy required to keep
it moving at a constant speed. The hardest
part by far is the start. We are constantly
being defeated in our ambitions by this sim
ple fact. Our projects are defeated before
they get started because they are never
begun.

I was "all hot" to become a ham at the
tender age of fourteen. However, even at
this age the passive procrastinator was al
ready well fanned. As everything else came
hard for me, I reasoned that becoming a
ham would be no easier.

I could not possibly master the Morse
code. You have to be some kind of mental
marvel to do that, like my friend up the
street, Cristofer Codepopper. Or my long-time
buddy, Moris Muddle. who was known as
the ten-word whiz because he got his ten
words so fast. These were real men. I knew
they were excep tional because they had
learned the code. Obviously I wasn't as smart
as they. How could I compete with that at
titude?

That is how I went, for years and years.
«Are you a ham? Boy-it must be someth ing
to know Morse; I wish I could learn." Dur
ing all this time I tried all the tricks I knew
to become a ham. I tried to get the rules
changed, thought about pirating, and the
like. I did everything but one thing-try.
Oh, I came close once, I became very de
tennined and tried to listen to Morse on the
air. I even set a deadline-I would learn
code in three months or know the reason why.

However, I soon reasoned that I was one
of those poor unfortunate people who just
d idn't have the aptitude for code. I was
un-ccdable. T he mental monster, procrastina
tion, had won the first round.
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HOTEL and APARTMENT SUITES
On world famous Wilsh ire Blvd. Newest and finest
accomnlOdations. Ca lifornia contemporary styling.
Every room equipped with TV and AM - FM radio.
FREE PARKI NG. Completely o ir - conditioned.
Large swinvning pool and plenty of patio for loung_
ing in the sun just ouhide your door.
l uxurious comfort combined
with 011 modern conven iences.
THE BEST ADDRESS in

OUA S
Worked 42 cou n tries in two

O w eeks with m y Gotham Quad
a nd o nly 75 watts . . . W3AZR

CUBICAL QUAD AN
TENNAS-th es e two
e lement beams have a
full w a velength driven
e lement and a r eflector;
the gain is equal to
that of a thr ee e lemen t
beam a n d the directiv
ity ap pea r s to us t o be
ex cep tion a l! ALL MET_
AL (excep t the tnsura
to rs)-abso l ute ly no
bamboo. Com p lete w ith
boom . a lu min um alloy
spreaders ; sturdy. u ni
versal-type beam mount ;
uses single 52 ohm coaxial feed ; n o stubs o r
matching devices n eeded; full in struction fo r
the simple one-m an assembly and installa tion
a re inclu d ed; t his is a fool-proof beam that
a lway s w or ks with e xceptional results. The
c u b ica l q uad is t h e a ntenna u sed by the DX
ch a m ps . a nd it will do a wonderfu l job fOT
you! Reme mber : T h ese a re absolutely complete!
10-15-20 CUBICAL QUAD $35.00
10-15 CUBICAL QUAD 30.00
15-20 CUBICAL QUAD 32.00
B£A MS: new compl ete wllh boom and hardware ; S WR 1:1 ;
hand!l!tI 5 K \V : adjuitable enti re band; %" and 1" alum.
alloy tublnr ; alnrle coax ial reednne:

4 EI 20 $32." 2 EllS . •• . . . ... •. SI2.
5 £ 1 20 22. · 6 EI I0 • . . • . .• • • • • 28.·
2E I20 16. 4 EII0 18.
5 EI III • • • •••• • • • • • 28.· 10 EI 6 52.·
4 £ 1 15 . •... . . . .. •. 25.· 4 EI 6 • ••••• •• • •• 15.
3 EI 15 . . • . . . .• • . • . 16. · Has 20' stee l boom

ALL BAND VERTI CAL vee (6 thru eei SI6.95
ALL BAND VE RTICAL Vl 60 (6 t hru 160) ..•.• ..... 18.95

ltemtt with order ; shlpl)ed charges collect.
GOT HAM, 1805 P urdy A~e.• Dept. 73. Miami Beach, Fla. 33139

Poor Mans Antenna Switch

Finally, as misery is a lonely old soul and
likes company, I met others who also could
not master Morse. We formed a club- the
un-codables.

Funny th ing about a club, it builds in
centive even though you know you are only
as stup id as the next fellow. You know dam
well that you cannot master Morse any bet
ter than he can, but somehow you must have
something more on the ball than this guy.
If you could possibly learn the code, it would
sure make him look ridiculous, wouldn't it?
Likewise, if he got his Morse first it would
sure m ake m e look stup id .

For the fi rst time you begin to think dan
gerously. You think, "Maybe 1 could learn
this Morse code," You begin doing very
strange things like sitting down and really
applying yourself. You listen to \V IA\V
every night without fail. You attend regular
code practice at the club. You honestly try
to copy code on the air. A more realistic
time limit is set . There is no hurry. H am
radio is on the m ove, but it is not going
anyplace. Figure on a year. The only im
portant thing is regular practice and study.
This m eans regular. Even ten minutes a day,
but every day.

Most important-decide that you can do
it and th at you are going to do it. Make
that fi rst important move- startl You can do
it. How do 1 know? Well, 1 did it and 1 am
no genius. All I have ever done is learn Morse
- and anyone can do that. .

.. . VE3GLX

\Vhen several antennas are to be used on
one transmitter, it becomes quite a task
screwing and unscrewing PL-259 fittings.
After a while the threads give up, so pliers
and cuss words are in order.
Solution: Take a sleeve from an old PL-259,
saw off the back end about II 16 inch to
remove the small ring that keeps it from
pulling off the fi tting. Bevel the inside
comer slightly with a knife. Saw four slots
from the back down to the threads. F latten
the thread end very lightly so it will be
a snug fit when screwed on the chassis
fitting. Screw the modified sleeve on the
deck fitting, unscrew the sleeves from the
coax lines, push back and tape to the lines
for future use. Your antenna can now be
changed with the same ease that is used
in plugging in a set of headphones. 0
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lloyd lane W6APE
922 Mt. Ranier Way
EI Dorado Hills. California 95603

Do-It-Yourself Mobile Mount

Having decided to try mobiling far a
change, I purchased a used transceiver with
power supplies but with no mobile mount.
Looking into possible kits for installing this
equipment, led to the conclusion that one
could be fabricated quite easily from mate
rial on hand.

A piece of J1 inch plywood 10J1 x 17
inches was selected for the base to carry
the transceiver. The corners were rounded

at one end, and at the other end I tapered
each side as indicated in the drawing. The
small end was then contoured to fit over
the drive shaft tunnel in the middle of the
floor. A small metal bracket was then at
tached to the center of this contour so the
base could be secured to the floor with a
metal screw.

Holes about ~ inch larger than the feet
of the transceiver were bored at each corner

I
,(Nil

t---- ," - ---I

Fig. I. Do-if-yourself mobi le mount construeted from one-half inch plywood. The transceiver is force-fit
into the four feet-mounting holes drilled in the top board. The speaker is mounted on the front. The
bottom of the mount is contoured to fit over the drive-shaft tunnel in your car.
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of the base to accept the feet. The edges
of the holes were thoroughly sanded. Four
discs of ~ inch felt approximately 2 inches
in diameter were cut out. These felt discs
were p laced under the feet of the trans
ceiver and pressed down with the set to
form a secure socket. resilient and secure.

T he base with the mounted transceiver
was then p laced in the car and temporarily
propped up to the desired operating p osi
tion. A template of cardboard was made
for the bracket to support the front of the
base and speaker. as shown in Fig. 1. A
flange was turned over a t the top to the

proper angle and fastened to the front of
the base. A four-inch hole in the upper
portion of this bracket accommodates a
speaker.

After all was assembled, the base was
thoroughly sanded and the edges slightly
rounded. The completed mounting base and
transceiver case was then sp rayed antiq ue
gold to match the car interior-this was
a wife pleased Although this exact design
may not be d uplicated exactly because of
different transceivers and cars, this unit
has proved very sat isfactory for me.

.. . W 6APE

Tuning RTTY Shifts With a Piano

Obtaining reference frequencies for setting
up mark and space shifts on RTTY eq uip
ment can be quite a problem. but if a piano.
which is in relatively good state of tune. is
available, it will p rovide a close reference.

The easiest method is to tune in your FSK
VFO on the receiver and zero beat the note
with "mark" condition. Count up to the fifth
"C sharp" from the boltom of the piano key
board. This note is very close to 850 H z and
by adjusting the shift on "space" to match
the note (leaving the receiver untouched ) the
desired 850 Hz shift will be obtained.

If overload or "pulling" makes it difficult
to obtain a good zero beat on your receiver,
an alternate method may be used : the highest
C sha rp is approximately 2125 Hz, and the

highest F sharp is approximately 2975 Hz.
If the mark and space are matched to them
when monitored on the receiver, you will
arrive close to the correct shift. In this case.
adjust the receiver to match frequency to
the lower note on "mark" condition, and
then. without sh ifting any receiver ad just
ments, match the "space" tone to the h igher
note.

T his might be used in conjunction with an
electric organ, but only if the keyboard has
th e standard 88 keys. Otherwise you could
wind up with the wrong notes. The piano
method is sure fire . . . except in extreme

f " t i ..cases 0 Ill-ear .
... Tom Park W6SYX

ASBURY PARK, NEW JERSEY cmz, U.s.A.

SYSTEMS
SlNC( 1921

Enjoy, World renown TELREX performance,
value and durability! Send for PL67 tech. data
and pricing catalog, describing professionally
engineered communication antenna systems,
r otator-aelsyn-Indicator systems, ·'Baluns"; LV.
Ki ts, Towers, "Mono-Pole", "Big-Berthas' , ac
cessories , etc ., etc.

Communication
mgineering

rex lAboratories

"Beamed·Power"ANTENNAS,"BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

- with a MATERIAL DIFFERENCE!
Use. Is one of the most dependable

testimonials of endorsement., i!llI Telrex
products are In use In 139 Lands
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Robert C. Green W3RZO
3304 Collier Rd .
Ad. lph;, Md. 20783

Wash Out Your (Antenna) Shorts

Last spring I purchased a four-wheel-drive
truck and since it didn't have a broadcast
radio in it I installed one. Due to the shape
of the front fender the antenna had to be
mounted on the side of the vertical section.
There was another panel on the inner side
of the fender so the antenna had to be
mou nted below this inner panel and because
of th is the coax cable plug was exposed to
the weather inside the wheel well. A short
time later I mounted a six meter whip on the
oppos ite front fender, but this time I used
a regular mobile mount complete with spring
and backing plate. Both antenna plugs were
sprayed with TV high voltage dope, in the
hopes it would waterproof them, hut the
hack side of the plugs couldn' t be reached
with the spray.

Spring turned into summer. summer into
fall and all was ok except at times there was
some noise in both receivers during a rain

LID ~ CAN
I MOUNTED BETWEEN fENlEH

I 4HTENNA BACI<HG PLATEI
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storm, but it was blamed on rum static and
outside interferrence. Finally fall turned to
winter and then the noise really started,
especially during and after a snow storm.
Also it was noticed that the six meter trans
mitter was acting up and "not getting out".
I was beginning to think it wasn't outside
noise at all , but right in the truck. So I
started checking and found that both an
tenna coax cables, after a rain or snow, had
between 400 and 1500 ohms resistance when
measured at the receiving end . Evidently the
front wheels were throwing rain or slush up
under the fenders where it would collect on
the antenna plugs. Of course during snows
the good city fathers would order the salting
trucks out, and the salt with the snow really
did a good job of shorting.

It was decided that these plugs would
have to be made more weather proof, and
the best way should be some kind of a metal
housing. Well, the solution was simple but
I had to wash my hands a couple of times
before I found it. I needed a can with a screw
on lid, and there on the sink counter was
such a can-waterless hand cleaner. The
can was about four inches in diameter and
three inches high. After a hurried trip to
the store for another can and dumping the
contents of both cans into an empty peanut
butter jar, I cleaned the outside of the lids
with sandpaper. I thought this might be
better for grounding, if it was necessary.
The paint was left on the sides of the can
for protection , and besides, who was going to
look up your fender anyway.

I removed both antennas and cut a hole
in the lid of one can, just large enough to
pass the Be whip's single feed through in
sulator. On the lid of the other can I cen
tered the backing plate of the six meter whip
and cut out the large center hole and the
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Watts
on your

mind •••

relax!
!let eOMDEL'S HEW

"In Line" WATTMETER

beverly eirport
beverly. mass,

~ Features antenna tune function for maximixing
out put from fiu·d load transmitters.

~ Has negligible insertion loss, less than 0.02 db•

.., Is simple to use, two switches select power range
and function.

.Othe't impedances: available on special order.

$95.00 postpaid U.S.A.
~ Measures absolute power with Jdb accuracy in

SO. Q systems.

~ Operates at all frequencies between 1.5 and
60 MHL

.., Calibrated 0.2 to 1500 watts in three ranges.

~ Doubles as VSWR meter without the USe of
cherts,

Rav Ezelle WPE8JJQ• • •

. .. W3RZD

Sharpenin9 Chassis Punches
Lacking a grind ing wh eel, a round chas

sis punch can be sharpened equally well on
an oilston e. Use the fi rst and second fingers
to grasp the "Rats" on the back of the punch,
applying pressure with the thumb on the
forward stock. It is best to count the strokes
so as to eq ually sharpen each side of the
punch .

srve.
. . . Jack Weatherly KIZYG

Antenna Coil Protection
In order to prevent the antenna rf coil in

your receiver from burning out when a trans
mit-receive re lay fails. solder a grain of
wheat neon bulb ( # ~E-2) between the an
tenna connection and ground (chassis) of
the receiver. If rf hits the receiver, the path
is to ground, not to the antenna coil. Insur
ance is cheap .. . antenna coils a re expen-

bolt holes. In the bottom of each can a hole
was drilled to hold a grommet that would
fit snugly around the coax.

The six meter antenna was remounted
with the backing plate on the inside of the
can lid and the can was screwed up tight to
the lid . Now to the BC antenna- here I ran
into a wee bit of trouble, the antenna was
sloppy after tightening up the mount. The
lid of the can was acting as an «anti-friction
washer" and would allow the antenna mount
to swivel slightly. The can lid needed more
friction between it and the fender wall. A
hammer and nail solved the p roblem. The lid
was laid on a board with the outside of it
next to the board, then the nail was used to
puncture a lot of small holes in the lid. \Vhen
the antenna was remounted the burrs from
nail holes dug through the undercoat and
into the metal of the fender and held the
antenna solid. The burrs also provided good
grounding for the outside shield of the coax.

A friend who had a whip mounted on the
rear fender of his car complained that sever
al times he had broken the center lead of
the coax when loading or unloading the
trunk. I showed him my brain child and told
him it would solve his p roblem as well as it
solved mine. Later I heard he stopped at the
store, on his way home, for a can of hand
cleaner; but I never did find out if he had
an empty peanut butter jar.



Alexander Ross WA2BCX
1409 Milford Terrace
Teaneck. New J eney

A Polarity Sensitive Meter
for the Sightless

Here is a simple polarity-sensitive meter which may be
used for checking diodes, capacitors, and within a limited
range, resistors. It may also be used for testing continuity
or as a code practice oscillator.

This ar ticle describes an easily constructed
meter for checking capacitors, rectifiers, re
sistors, and general continuity testing. The
device consists of a Mallory Sonalert oscil
lator connected in series with two miniature
9-volt batteries. The Sonalert and batteries
are mounted in a plastic box, 6 x 3% x 2
inches. The output term inals are marked in
Braille to a llow easy polarity identifications.

The procedure in testing a rectifier is as
fellows: connecting the tester leads to the
rectifier will indicate the anode and cathode
by listing for the aud io tone. If the tone is

heard, the positive lead of the tester is
connected to the anode and the negative
lead to the cathode. Turn ing the test leads
around will produce no signal. If the signal
is heard in both directions the rectifier is
shorted; if no signal is heard in either direc
tion the rectifie r is open.

It is possible to tell the approximate ca
pacitance of a capacitor b y noting the length
of the audio signal that is heard as the ca
pacitor charges. The la rger the capacitor,
the longer it ta kes for the capacitance to

-
SONALERT

+
a a

a

•
Negative

Circuit di ag ram of the
polarity.sensitive meter.
Th e e nt ire unit is housed
in a small pla st ic. meter
box.

-q 'I-aaa-; I'1---<.
18 Volts

72

• •
•
•

Positive
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This audio polarity-sensitive meter uses a Mallory
Sonalert module and may be used for checking
rectifiers, capacitors and resistors. The output term
inals are marked in Braille.

$279.95
SfUPPING COLLECT

COMPLETE WITH lDIS

SUB·MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

VANGUARD
MOOD. 501
Mid. In USA.

SPECIFICATIONS:

• M••sur., 23A" x 4" x ." (excluding Itn. and conn.ctors).

• Weighs 3Y:2 Ibl.

• Operat•• on 100.130 yolts 50 or 60 cycl••• 7 "'a",.

• Tested It 10· 10 125" F.

• Advanced circuitry utilizing 35 ••mT-eonductol'l mOl' of
which Irl silicon.

• Fi.ld eRed input drcult for minhnvm video "oIM.

• Relolution gvulnl••d to exceed sta"duds .e' by 525
lin. TV reeelv.....

• Rf output 30,000 mIcrovolts adjust.ble for channel. 2
10 6. '

• Video oulput 1.5V p-p composite with st.ndard nilS"
tiv. sync (random Inl.,lace).

• Viewebl. pich.. r•• obtalnabl. with lIIumTn••ton H low
II' 1 ft. undl•.

• Vidicon controlled light comPllnslitlon; 150/1.

• Adjust.ble iris on lens enables us. In bright sunlight.

• New long life, luls.mlniatur. vidicon with .pectral r..
sponse .Imn., to Type 773SA.

• ElutroniCilly regulated powe' supply Ind thermally
compensl'ed cirCl,Iits eliminate change In pieture quality
when line volrage ,and temperature fhtdu,ate.

• All parts guar.nteed for I ye.r (except for open fll..
ment on vidicon or br••kag.).

• fIIst, lew-eese servlc. alwilYs avallable from our factory
In Hollis, N.Y.

prfl·set adjustable eontrols lneluda the followln,: Video .aln.
video compensation. pedestal leval. tar,at volta,e. beam voltell.
beam alignment, electrical toeus. horllOntal lrequenc)'. horizontal
sin. vertical Irequ6IIC)', verticil .lze, vertlul IIn..... l)". modula.
tI,n and RF frequane)' flUtPUt.

THE VANGUARD 501 Is 8 completely automatic
closed circuit television camera capable of transmtt
ting sharp. clear. live pictures to ·one or more TV sets
of your choice via a low-cost antenna cable (RG-59U)
up to a distance of 1000 ft without the need for ec
cessories or modifications on the TV sets. The range
can be extended Indefinitely b.y using line amplifiers
at repeated intervals or by usmg 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
anywhere the camera is placed. Designed for ccntrn
uous unattended operation. the ali-transistor circuitry
of the 501 consumes only 7 watts of power.

Send your order direct '0 our factory

VANGUARD LABS
196-23 Jamaica Ave. Dept. H Hollis, N.Y. 11423

Neg.Pos.

charge. This device is good for capacitors
down to 0.01 mF. E lectrolyt ic capacitor
polarity can be ob tained in the following
manner: if the positive side of the capacitor
is connected to the positive lead of the tester,
and the negative capacitor lead to the nega
tive side of the tester, the capacitor will
charge and a brief tone will be heard. If the
leads are reversed the tone will be con tinu
ous indicating wrong polarity.

The approximate value of a res istor can
be obtained with this method; the greater
the resistance the weaker the audio tone.
Resistors above 20k ohms will give no audio
tone and cannot be checked .

This unit can also be used as a code prac
tice oscillator, or the Sonalert can be used
by itself as a grid bias alarm. This versatile
gadget has many potential uses for the sight
less as well as sighted radio amateur.

. . . WA2BCX
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How ard Pyle W70E
3434 74th Avenue, S.E.
Mercer Island , Washingto n 99040

Climbing the Novice Ladder: Part X

FN offers Joe and Judy sage advice.

On the appointed Saturday, Judy and Joe
trekked out to F N's place, reluctantly leav
ing their own cozy shacks where the never
ending thrill of contacting other stations was
most exciting. Judy reported seven states al
ready QSO'd for her eventual WAS award;
most of these had been relatively local in the
80 meter band. As her confidence had

"J udy works on th e W AS award •.."
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mounted though , she had ventured into the
40 meter group having first picked up a suit
able crystal for this band. Two locals had
answered her fi rst CQ's here but the thrill
came when she had called a California sta
tion, conversed with him for half an hour
and added him to her WAS list. Joe too, had
not heen idle; he had finished his T-60 kit,
Larry had checked his work and Joe had then
taken the rig to FN for inspection before
putting it on the air. With a couple of sug
gestions for minor wiring re-routing, FN pro
nounced it a satisfactory job, plugged it in
and gave it an on-the-air test. It loaded nice
ly and FN's field strength meter indicated
that for a 50-watt rig it was putting a pretty
fair wallop into the air.

After a few minutes of small talk FN said,
"Well. suppose we get at the meat of this
meeting ; we were going to talk about dubs,
magazines and operating procedures, remem
ber? I know you're both itching to get back
to your shacks and pound the key, but there
are other considerations in ham radio that
you sho uld know and that's what we're going
to talk about today , . . let's start with clubs,

"Both of you already belong to your local
club ; that's as it should be. Be as active as
you can and participate in as many of their
activities such as field day, national and local
contests and the like, as often as you can.
Attend as many meetings as you can manage
and keep your ears open for what the usually
excellent speakers have to say . . . learn as
you go in other words. You will have the
local club situa tion well in hand then and
can begin to consider what you want to do
about clubs and organizations of wider scope.
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Of all such groups open to all types of hams
and would-be hams all over the world , the
American Radio Relay League, familiarly re
ferred to as the ARRL, is the oldest and best
known . The word <relay' in their name. while
kind of a misnomer these d ays, dates back
to their founding in 1914 when the spark
hams of that time generally had to reach
distant stations with m essages by 'relaying'
through one or more other hams. 'DX' as we
know it now, was then unheard of . .. sev
eral hundred miles at best was the average
transmitting range of the most powerful of
the early ham stations, although a number
of greater distance records were occasionally
hung up, but they were the exception rather
than the rule. Something like about one third
of the app rox 'mately 300,000 hams in the
world today, belong to the League. Taken all
in all, it's a good organization, although they
are, like any other group of their magnitude,
sub ject to criticism , some of which is de
served . Personally, I don't accept all of their
policies, lock , stock and barrel and I am not
alone in this, but that doesn't prevent us
from maintaining membership. So much then
for the ARRL ; let's look at a few other
groups.

Probably one of the first and best for you
to affiliate with is the QRP AMATEUR
RADIO CLUB- International. This is a group
of some 3000 amateurs scattered throughout
the world who are dedicated to low power
operation as their contribution toward re
lieving the tremendous amount of QRM now
existing on all bands. With your power re
striction of 75 watts as novices, the QRP club
is practically tailored to fit. And, as a very
large majority of novices are in the juvenile
age groups which ordinarily makes economics
very much a fa ctor, life membership in this
organization costs only two dollars which im
poses no hardship on teen-age budgets. They
also publish a quarterly News Letter which
contains a lot of meat on their activities, con
tests and much more; you receive the first
years' issue of this paper free when you join;
a dollar a year after that if you want to
continue it.

There are a number of other clubs and
organizations for the ham, although the doors
of some are automatically closed to you at
this time. You could hardly he considered
for membership in the QUARTER CEN
T URY WIRELESS ASSOCIATION for ex
ample where a background of 25 years as a
licensed amateur is a requisite to member-
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ship. Even less open to you are the portals
of the OLD, OLD TIMERS' CLUB where,
instead of 25 years, 40 or more years of
licensed hamming must be proven to make
you eligible to this elite group .

"Suppose now that we take up the matter
of magazines; you are going to want to keep
up on ham affairs in general and the very
best way to do it is to read the monthly
periodicals d evoted to the ham. Of these
there are three which treat w ith amateur
radio exclusively. One of these, QST, pub
lished by the American Radio Relay League,
you can have only b y becoming a member
of the League. Copies are not available on
the newsstands nor can you subscribe w ith 
out becoming a League member. The other
two, 73 and CQ are both availab le in single
monthly cop ies at most electronic stores
catering to the ham . All three stores in town
here for example, carry both of them. You'll
make a substantial saving and always be
assured of receiving your cop ies regularly if
you subscribe b y the year to either or both
. . . your economic status will have to deter
mine that .

"The three I've mentioned are, as I've said,
devoted exclusively to ham radio. There are
a number of other publications which often
carry a number of first-class articles for the
radio ham and to which you should give

"FN discu sses the matter of ham publications ."
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more than a p assing thought. Two that come
to mind right at the moment are RADIO-TV
EXPERIMENTER a n d ELEMENT A RY
ELECTRONICS . While the contents are not
confined to the ham reader alone, there is a
great d eal of electronic information of gen
eral nature which is of considerab le value to
the radio amateur; constructional articles
cover both ham radio gear and related elec
tronics equipment such as hi-fi, sound re
corders, record players and such miscellane
ous products. EL ECT RONICS ILLUS
TRATE D and POPULAR ELECTRONICS
are another pair with similar content. Then
there is RADIO EL ECTRONICS and EL EC
TRONICS W ORLD. The form er is directed
more toward the radio/TV service technician
although it often includes a number of hints
and lips of value to the ham. ELEC
TRONICS W ORLD is slanted more toward
the upper brackets of electronic readers and
goes rather d eeply into the engineering
phases of the science of electronics. A good
part of it is college level reading and offers
much of interest to the ham who has pro
gressed to that academic status and is seri
ously considering electronics as a career. The
magazines I've mentioned are but a few of
the current offe rings and you' ll find others
on the newsstands. Aside from the strictly
amateur class magazines, 73 and CQ, you
ordinarily won' t find other electronic maga
zines at your local ham stores but they are
usually available at d rug and supermarket
newsstands. I'd say that you should take a
little time now and then to thumb through
these and make your own choice of those
which may appeal to you. Whatever you
choose is bound to teach you someth ing, so
you won't go wrong on any of them .

"Before we close this d iscussion of maga
zines though, suppose we examine their con
tents a little more in detail. In the three ham
magazines the balance between construc
tion articles and those of more general ham
interest is about equal. Unfortunately, the
larger proportion of their offerings is some
what above the novice level of understand
ing although all of them try to devote a small
number of thei r pages to a few elementary
construction and di scussion articles within the
novice grasp. A strictly novice magazine does
not exist . .. it probably could not exist were
there such. A ham is a novice for a year at
most, during which time he acquires suffi
cient knowledge to accep t an increasing num
ber of the more complicated articles with a
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better understanding. He would then lose
interest in a purely novice type of publication
and quit buying or subscrib ing to one.
Among the general class of electronic mag
azines, about the same situation exists; a
considerable number of art icles somewhat
over the novice head. They too however, fre
quently run a construction article or two de
scriptive of someth ing which the novice can
readily build. To sum it up, my suggestion
would be that you get one or more of the
ham publications each month, preferably by
subscrip tion if you feel that you can afford
it . Then round out your reading by doing a
rather thorough th umbing through of the
general electronics magazines on your local
newsstands, buying those which seem to
contain something of interest to you and
perhaps even subscribing to one or two a
bit later if they seem to offer you something
of interest pret ty consistently every month.
So much for magazines then ... let's look
at something else.

"The 'something else' I'm talking about is
your p ractical, d aily novice operation on the
air. You both have your feet wet now and
have made a number of contacts. That indi
cates that basically you are are on the right
road, but ten to one you' re d oing a nu mber
of thi ngs which will earmark a recently
grad uated novice the minute he legally en
ters the General class bands. For one thing,
practically all novices overdo the 'period'.
This is des irable while you are a novice; use
every single character of the code that you
can in your d aily contacts to familiarize your
self with them thoroughly; you need not
carry this over into your general class op
eration though . Most generals ignore the
long series of characters making up the
period ; either they simply leave it to the
other guy to know where one thought ends
and another begins or they use a simple 'dit
dit . . . dit di t' or a 'BT' to separate the
thoughts. However, should you handle any
third party messages, as in traffic net opera
tion, you must transmit such messages ex
actly as written by the sender; if a period
appears, it m ust be included. The majority
of traffic nets however, rather than using the
long drawn out characters of the period, sub
stitute the letter 'X'. This is by common
agreement and is well understood and inter
preted by traffi c handlers. In a message phys
ically delivered to the addressee, the period
sho uld appear written as the conventional
'dot' however ; not as an 'X' which could
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easily mystify the addressee,
"Another thing the novice is inclined to

work to death is the 'CQ' call. "CQ, CQ, CQ
. . . " on and on and on, instead of getting
you a reply is more liable to find a d isgusted
listener tuning for someone else who doesn't
bore him to death by constant repetition. A
generally accepted procedure, known as the
'three by three' call , is: "CQ CQ CQ de
W N7-WN7-WN7- " repeated three times
and ending with an 'AR' or simply a 'K' after
the last group of three, Even this is some
times a little long and you'll get just as many
replies if you use it this way: "CQ CQ CQ
de WN7- WN7 - W N7-, CQ CQ de WN7
WN7- , CQ de WN7- 'AR'." Catch on? CQ

$35.00 Wired
$24.00 Kit

5 Wall 40-80 Meter Transmitter

and your call three times, then CQ and you r
call twice and finally only once followed by
the 'AR' or 'K'. Try training yourself this
way . . , you'll gain more respect and more
frequent replies from the generals when you
enter thei r ranks. True, you'll find some of
the experienced generals who are flagrant
CQ'ers also but the rest of the gang general
ly pass them up as being 'too long winded'
and they lose a lot of otherwise good QSO's
they might have had.

"There is another habit which seems to
be a popular but asinine novice practice . , ,
oh I've heard it among a few generals as
well; that is the childish habit of ending a
QSO with an attempt at facetiousness b y
sending, "dit .. . dit dit dit . . . dit .. ."
then waiting for the other guy to come back
with 'dtt ... dit'. That's kids' play; don't do
it. And, one more critisicm of average novice
operation and I'll be through with this 'one
man lecture' panning you kids! That is the
practice of acknowledging anything the other
guy sends whether you get it or not by say
ing 'R . . R .. R .. OK .. OK', not only
too many times but following it with, " . , ,
except I didn't get your handle and QTH,
please repeat , , , " or words to that effect,
When you send an 'R' it means that you re
ceived everything he sent; if you didn't get
it all, don't say 'R' or 'OK', Start right out
after calling him b y saying, "Sorry 01.1,
missed a hit. Your handle and QTH again
please" or words to that effect . . , make
sense?

FN then rose from his comfortable rocker
saying, "Well: that was quite a session,
wasn't it? Sorry I had to make it so one
sided hut what I gave you were a lot of little
points which should help you keep going in
the right direction. Now here are some leaf
lets I dug up for you which explain some of

OMEGA ELECTRONICS COMPANY
10463 ROSELLE STREET

SAN DI EG O , CALIFORNIA 92121

$34.00 Wired
$22.00 Kit

Regulated AC Supply for the LT-5

•

LT-5

PS-5

Distributor
Inquiries Welcome

Send for Data Sheet

is inclined to work t he CQ ca ll t o"Th .e novice
death, • ,"
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All BAND TRAP ANTENNA!
.. ...... ... ... ... .

lellllC" Iltlrf.,..nCI .11II
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WI lIII I_,UII Strl....
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Fu1SY Neighborh oods ! f:.A8Y IXST AI.LATION I T housands
or UH'U.
15-4 0-20-15-10 mete r bands. Complde ..• .• .•....•.•$19.95
40. 20-15-10 meter. 54 f t. (best for IWI'.). Complete .. $18. 95
S E ND ON LY $3.00 (caih, eh.. rno) and p.y postm." halaore
rOD pl us postale on arr inl or sffid full price tor postpaid
df'lher:r . Free Infor mdlon.
MID WAY "'NT E N NA • Dept . AB- I • Kearney. Nebr. 68347

• NOVICE CRYSTALS 51.25 EACH --
FT·243 HOLDERS. FUNDAMENTAL FREQUENCIES.

BO meters-3705·3745 kc.
40 meters-7155·7195 kc.
15 meters-7033·7083 ke,

Add postage per crys tal : 5c flnt clu s, IDc ai r mai l. Specify
frequ ency des l"d I nd nu r",t ava llab la will be sen t. Otller
f rlClulllc ies In st ock. F" e list. Diller an d club inqu lr i..
invUed . Sath faetion IUl ranteed.

NAT STINNETTE, Box Q. Umatilla, Fla. 32784

SavAIfI 500
5 BAND-480 WATT SSB TRANSCEIVER

fOR MOBILE-PORTABLE-HOME STATION

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73.

SCOTT RADIO SUPPLY, Inc.
266 AlAMITOS AVENUE

LONG BEACH. CAlif. 90B02

~~

ACCESSORIES,
Full Coverage External VFO. Model 410 ., .... ... .$ 9S
Miniature Phone Band VfO. Model 406B . •••• •••. $ 75
Crystal Controlled Mats Osc illator. Model 405X ••.$ 45
Dual VfO Adaptor. Model ·22 .. •.• : _•. . •. . ••• ••$ 2S
12 Volt DC Supply, for mobile operation.

Model 14·117 • •• •• . ••• • ••••• • ••• ••• •••••••$130
Matching AC Supply. Model 117XC $ 9S
Plug-in VOX Unit. Model VX·! $ 3S

the clubs I was telling you about; how to
join, cost, etc. Study them over and make up
your own minds which if any, you'd like to
join. Paw through the magazines at the corner
drug store and look over the 73 and CQ at
the ham shops down town. I've gone about
as far as I can now to indoctrinate you into
progressing up the novice ladder to the gen
era l class goal at the top. You're both more
or less on your own now, but feel free to
come out here any time; I'll be glad to see
you, hear about your progress and help you
with your little p roblems in any way you
feel I can. So, run along now and get back
to pounding out those CQ's but make' em
short and skip the <monkey business' on the
air; get your teeth into some really serious
communication . . . OK? I'll tune in on
your frequencies every now and then so
watch out you don't rile me" he fi nished
laughingly. T he kids then took off for their
respective shacks and the novice field was
richer by two new members in their ranks
who had just had their ears p inned slightly
hack!

And so ends the saga of two new devotees
to the glorious hobby of ham radio. In their
climb up the novice ladder they had Innocu
lated Judy's Dad with the 'hami tis' bug and
he was successful in passing h is novice exam
after four months of what study he could
manage between his family and job obliga
tions. Judy and Joe continued their studies
and at FN's suggestion , both fai thfully fol
lowed the code practice sessions on the air
from WIAW until they had acq uired formal
Code Practice Certificates from the ARHL at
15 words per minute. Both then appeared
together at the FCC examining point for
their genera l class license. Judy made it the
fi rst t ime but Joe flubbed his send ing; be
came through on top after the required 30
day wait . So . . . eight months scra tch until
Judy was a General . .. nine months for
Joe! And, to carry the seed of ham radio
even farther afield, Judy and her Dad under
took on their summer vacation to Aunt Em
ma's Kansas fann, to start Cousin Clara , a
wheel chair invalid , up the novice ladder.
Having adequate time to practice and study,
Cousin Clara made her novice ticket in seven
weeks and became a General class ham in
seven more months and estab lished weekly
sched ules with Judy and her Dad! Let's leave
them all now to the cont inued enjoyment of
the glories of ham radio . . . shall we?

. . . W70E
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WTW Report

In the above you will note there are two
"Firsts"-The first non-USA \VTW certificate
goes to OL5HH (home call is WA4RMX)
and there is Certificate #1 for 7 MC WTW
100 for W4llYIl-Congrats to both of these
stations.

Still wide open is certificate number one
for any 28 MC operation, and certificate
number one for both 3.5 MHz CW and 75
meter phone. At the rate the fellows are get-

Things are progressing right along with
the new WTW OX Award these days. If it's
any indication of the interest in WTW, I am
glad to report that the WTW country I tally
sheets are going out at the rate of about
6 to 10 every day. If all these fellows are
going out for the WTW certificates, there
most certainly will be a lot of them issued in
the future . If you are not already one of
them, why not drop me a line, inclosing 201
In stamps, and I will send you a pair of the
country/tally sheets so that you will more
easily be able to keep your scores up to date.
There is room after each prefix for a 10 year
record for each of them. If everyone uses this
standard report form , it will make our tusk
a little easier, too, and thus eliminate the
chances of making mistakes as more and
more people qualify.

At the same time, each of the various QSL
check points (they were listed in last month's
report) will be using the same type of record
keeping, so if it happens that some of them
ever want "out", they can pass their records
over to some other DX Club without the
usual confusion of such a transfer of records
from one group to another. Of course we at
73 Magazine hope none of them ever "wants
out". The following stations have qualified
since last month:

W4CRW
W4FPW
OL5HH
W4.lVU
W4BYIl
K90TIl
K9PPX-

-W TW-lOO- 14MHz CW
-WTW-100- 14MHz PHONE
-WTW-100- 14MHz PHONE
-WTW-100- 14MHz PHONE
-W TW-lOO- 7MHz CW
-WTW-100 14MHz PHONE
WrW-100- 21MHz PHONE

ting on the band wagon it won't be long be
fore someone gets these certificates. Better get
in there and try for number one for these
they are QRX for the first one who qualifies!

I again inform you that along with each
application you must inclose $1.00 to cover
costs of the certificates, application forms ,
mailing of the certificate, etc. In addition to
this, you must also send along enough post
age for the return of your QSL cards-what
ever amount you send that's how we will re
turn your cards to yon. Otherwise, they will
be returned to you at the cheapest rate pos
sible. This means very slow delivery and, at
times, uncertain delivery-so don't blame us
if something happens to your cards after they
leave lIS on their way hack to you. You can
find out the exact cost when you send them
to us, and for the safest possible way to get
your cards hack, send them by registered
mail. The next best way is by certified mail,
and after this is the old stand-by first class
mail which costs you 5¢ per ounce. Please
keep all this in mind when sending 11S your
QSL cards.

We are still mulling over the idea of ac
cepting QSL cards of less than multiples of
] 00. It would certainly make the listings more
interesting, I am sure. Of course there would
be more of a bookkeeping problem, but
problems have always been something to
overcome as they arise.

I am stilI waiting for some pictures of
some of the fellows who have qualified for
the \VT\V so we can tell the other fellow
about you and your station. Make them good
black and white pictures, fellows, since in the
process of printing pictures, a little is al
ways lost. Color reproduction is financially
out of the question. The process of color
separation is very expensive, so we are just
sticking to good old black and white.

This is it for this month, fellows. Better
get in the WTW and have yourself a "ball"
and at the same time get a very low serial
number on your \VTW certificate, something
you will be proud of as more awards are
issued and the serial numbers get higher.

. . . W4BPO
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We believe the
new 2K·2 is
the finest linear
amplifier ever
made for the
amateur service

2K·2 FLOOR CONSOLE $675.00

The new 2K·2, Floor Console, 2KD·2 Desk Model and 2KR-2 RF Deck are destined for
greatness. Following the pattern of excellence established by the world famous 2-K, the
new 2K·2 reaches previously unattainable levels of achievement. Its exceptional sim
plicity of design, extraordinary concern for reliability, superb linearity with attendant
signal sharpness, remarkable power output and modern design all combine to make
the 2K-2 the finest linear available to the amateur today.
Wouldn't you like to own thefinest? Write today for full information.

6% FINANCE CHARGE. 10"/. DOWN OR TRADE·IN DOWN· NO FINANCE CHARGE IF
PAID IN 90 DAYS· GOOD RECONDITIONED APPARATUS· Nearly all makes & models.
Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.
TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6NRV)

CAll DIRECT ••• USE AREA CODE

Butler I, Missouri, 64730 816 679-3127
11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701
931 N. Euclid, Anaheim, Calif., 92801 714 772·9200
6116 N. 27th Ave., Phoenix, Ariz" 85017 602 AM 4·3895

East Coas t Rep.: Howard Laughrey, 2 Elizabeth St., Chappaqua, N.Y. 10514, (914) CE 8-3683

"World. Largest Distributors 01 Short Wave Rece;vers"



Jee Rocha Jr PY2BZD
R. Costa Carvalho 156
Sao Paulo 9, Sao Paulo
Brazil

Trindade Island DXpedition

..........1

Island
J . 0 "Jac" Rocha Jr.

Yrind

At 8 o'clock in the morning September 10,
1965, I landed on Trindade Island with my
ham equipment, courtesy of PY2PA, PY2PE,
PY2PC, PY2QT and I'Y2IlIK. This was the
climax of a five year fight to operate from
this rare spot in the middle of the South
Atlantic Ocean.

.Jee, PY2BZD/" on Trindad. island.

At 3 o'clock in the afternoon the first CQ
was sent and contacts were made on SSE
with I'Y2I'A, TU2AA . YV5BNW and
PY2CYK. In the next four hours many E uro
pean and stateside stations were worked
first stateside were \V2~IES on C\V and
WB2EPG on SSB.

Every operator was very excited and I
knew they had been patiently tuning my
frequ encies day and night since September
the first, awaiting my appearance on the
air. I did everything to have as many QSO's
as possible and in the fi rst day of operations
16 1 stations from 23 countries and 4 con
tinents were contacted.

Conditions were very fair d uring all 23
days of operations and the total QSO's
reached 3200 with 108 countries. I hope on
the next trip that the total number of sta
tions contacted will be better and more hams
will have a fi rst DX QSO with Trindade!

Trindade Island
Trindade is a small rocky island on lati

tude 20 " 30' S, longitude 29" 22 ' W, about
600 miles east of Brazil. The island has a
volcanic nature and is shaped of high mas-

82 73 MAGAZINE



No--th is is not St. Peter
and St. Paul Rocks
it's Trindade Island near
Ponta do Paredao.

. . . PY2BZD

Map of Trindade Islud. PY2BZD/PY0 was located
on t he north side of the isla nd as ind icated by the
arrow.

I LHA. D4
TRIND~D£

in H uhanu, Cuba, but they did not tell where
they had hidden the treasure. Everyone be
Heved that they hid it on Trmdade. From
1822 to 1899 ahout twelve ships visited Trln
dade looking for the treasure but they had
no success.

In September 1965 I landed but I did not
discover the pirates' treasure either. I did
convince my wife that I should come hack
to Trindade again to find it (a good reason
to he out from home one more month to
m ak e the QSO ' s without any XY L
QR~IM~IM) !
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sive mountains with very little vegetation.
The highest point, Pico Desejado, is situated
about the middle of the island and has 600
meters height. The coast is abrup t and em
h roidered most of its length with coral reefs
and erup ted matter where the ocean harps
impetuously. It was first discovered by Juan
du Nova (a Spaniard working for Portugal )
in 1501. He named the island "Ascensno",
hut late r Estevao da Gama changed the name
to Trindade. The British raised their flag on
it several times ( 1700, 1781 and 1895 ) but
in 1895 by mutual consent , the dispute be
tween Great Britian and Brazil was suh
mitted for arbitration to the King of Portu
gal, who decided in favor of Brazil.

The Brazilian Navy occupied the island
several times during the first and second
world wars. The island was abandoned a long
time because there are many difficulties to
land. During the Geophysical Year the Bra
zilian Navy built an Oceanographic station
which is sustained h y the H ydrography and
Navigation Department.

Trindade is a rich fish y area and its sea
has many kinds of fishes. The easiest to fish
are the grouper, cuvulln, badejo (similar to
sea bass ) and sha rks. The fish "Pufn" or
"Por-favor-me-pegue" ( Please get me) is an
ord inary fi sh and can he fished with a bucket
or fish hook without bait!

In 1894 the island gained a momentary
celebrity th rough the announcement hy
Baron Harden Ptickey who created himself
"Prince of Trindade" hut the Brazilian gov
ernment made h im desist of his p lans.

The Pirates Treasure

According to legend, Lord Dundonald,
commandant of the Chilean fleet , stole gold,
silver and precious stones from the Lima
Cathed ral, hut a pirate ship kidnapped
Dundonald and fled into the Atlantic Ocean .
Later the pirates were arrested and hanged
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Gus: Part 27
Gough Island

Away we were now for Gough Island,
some 300 or 400 miles further south towards
that cold Antarctic continent. As we went
south, a very noticeable coo ling off of the
temperature was noticed . I spent many
hours on the air that night telling the fel
lows, «it won't be long now". We were go
ing to he at Cough Island for a number of
days.

Late the next afternoon I again noticed
the thickening of bi rds on the horizon and
about an hour later, Gough Island was in
sigh t. It was almost a duplicate of Tristan
except the high plateau looked a bit higher
and the mountains seemed high er too. The
birds were very numerous. Lots more than
on Tristan , At sundown we anchored a few
miles offshore. The water was too deep for
anchors to do any good, so during the night
the engines were run every now and then
since we were drifting toward the island with
no place to anchor. That was one night the
radar and depth finder came in handy. They
were both watched closely all night.

I was on the air tellin g the fellows where
we were and saying I hoped the next day to
be on land so I could give them a new
country. I was very anxious to get on solid
ground and ge t going with the "Gus W atch
ers" as they called each other.

The next morning we went ashore to see
the weather station which was located down
in a deep gulch between two mountains. It
seemed like an odd place for a weather sta
tion to my way of th inking. I guess they had
come to the same conclusion, as we had three
pre-fabricated buildings on board which
were to be unloaded at a spot about a mile
south from the old station . The new location
was right smack on top of a flat plateau,
some 300 feet straight up from the water's
edge. A knocked down derrick was un
loaded from the ship in pieces and this was
to be walked to the spot where they were
going to build the new weather station .
Eight men, 4 from the weather station and 4
from the ship, were going to walk that old,
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beat up , rusty derrick across that rough
terrain. They had a walkie-talkie with them
to keep in touch with the ship's radio officer.

W e all went back to the ship after looking
around the island a little. We saw a number
of seals, sea elephants (very dirty looking
animals), and a few penguins here and there
down at the water's edge. The penguins were
ra ther wild and would head for the water
when we approached. They would dive under
and not come up until they were far out to
sea. The old sea elephant was groaning and
wailing away all the time and would snap
at us if we got too close to him.

W e had lunch on board the ship and then
got in touch with the derrick crew to see how
they were progressing . They said it would
take all the rest of that day just to get the
parts of the derrick to the place where it
wou ld be installed . I could see there would
he no operating from land that night.

In order for the land crew to see where
the ship was, they left the lights burning on
board. This was a bad thing to do. Around
midnight a crew member knocked at my
door and told me to come out on deck if I
wanted to see something unusual. Out we
went and I saw the doggond est bloodiest
sight I have ever seen. There must be mil
lions of night birds around Gough Island
and they were attracted to the lights. The
lights were apparently blinding them as they
were crashing into the shielded lights and the
sides of the sh ip . Bird s were scattered all
over the deck with broken necks, broken
wings, some had their heads knocked off.
There was blood all over the place. It was
very smelly and sickening to see those birds
slaughtering themselves. The next day the
whole ship had to be hosed down from stem
to stern and the decks scrub bed to get rid
of that fishy smell.

They finall y got the derrick p ut together
about 4 PM but by now the wind had
changed and it was impossible to go ashore
so I spent another night aboard the ship . I
know the guys were disappointed and so was
I. Man, I was itching to get on solid ground
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and operate rather than just /MM.
Finally the next morning all was set and

I was given the op portunity to be the first
one ashore. \Ve loaded the gear into the
landing craft. All the suitcases with the radio
eq uipment were well wrapped with oil doth
that \V8PQQ had sent me months earlier.
After a quick breakfast consisting mostly of
Rock Lobster ( I was beginning to get enough
of that stu ff b y now ), the landing craft was
lowered and away I went. As we approached
those straight up cliffs , they looked higher
and higher. Finally I was right underneath
them and they really did look high then.

We had the little walkie-talkie and called
up to the fellows with the d errick and told
them to let her down. Then sent down a big
wire cage measurin g abou t 12' x 12' with a
veneer 800r. This cage was opened up and I ,
along with all my junk, was loaded inside.
Then the cage was locked from the top and
could not be opened fro m inside. The signal
was given from the top of the cl iff to raise
me up. Away I went. I was at least on my
way to good solid ground . I wasn't too su re
I was going to make it , though. I had noticed
that the steel cable on the derrick was quite
rusty looking, and boy .. . what a lot of
creaking and groaning that thing made as it
was being ra ised up. Here I was like a wild
animal, locked inside a cage being raised by
a pre-historic looking d errick, 011 a strange
island in the South Atlantic. Sometimes these
fellows 0 11 a Dxpedrticn will do almost any
thing to give the gu ys a "new one". I am
sure this DXpedition would have come to a
sudd en stop if that cable had broken while
I was being lifted ashore. \Vas I afra id? Y OIl

said it. Ole Buddy, I wast And that is putting
it mildly, too.

On the way up, I had a chance to notice
all the bird caves in the side of the cliff.
There seemed to be a million of them. In
each one, there was a bird or two and thev
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looked out at me and let out a few squawks
as I went by. I waved at them just to be
sociable. \Vhen I was about halfway up, I
looked down at the sh ip . It looked very small
and far down. The wire cage sure would
have made a big sp lash if that cable had
broken and had su nk to the bottom of that
rocky lagoon . For me, it would have been
"goodbye world".

It seemed to take forever to bring me to
the top. I guess it was really only a couple
of minutes, but it seemed much longer. \Vhen
the cage finally reached the top it was swung
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away from the water; it was su re good to be
over dry land again. I was lowered and
step ped out of the cage as it was unlocked.
At last I was on solid land and the QSOs I
was to have would count for the DXers
again. The men on shore were all interested
in what I was d oing even though they could
not understand why I went to all that trouble
just to put a ham station on the air from
Gough Island. I exp lained to them that I
could use a little help in putting up my tent
and erect ing the 40 foot sail mast I had
tuken ashore. They all pitched in and ill a
coup le of hours I was ready to go.

I tuned up the rig, did a little juggling of
the lengths of the ground plane wires to get
thc SWR down. On 40 meters fro m 7000 to
7200 it was not higher than 1.2: 1 and it was
even better on 20 and 15. I had found that
by cutting two ground plane wires to
resonance on each band, this was not hard
to do. The signals from ZS and LV sounded
like locals. I had just finished tuning up on
14065 and didn't even sign my call when
Marge, ZSIRM tapped her key a few times
just saying, "Gus?" Back I came, and gave
her the first QSO from ZD9AM. She was
.~ ~)g + . From then on, I worked them like
mad. First a batch of ZS stations and after
them quite a number of LU's, py's, and then
all over Europe. After that the \V / K sta
tions had their turn. It was like shooting
doves in a baited field. The band sure was
ill grea t shape considering the sun spots
were down. In fact, the hand came near to
staying open all night , ending with a few
QSOs with VE8 and some KL7's. I cou ld
see th ings were going to be very FB from
this location and hoped they would con
tinue the same when I got further south in
a week or so.

\Vhen the sun went down it got down
right chilly. A damp southwest wind would
start blowing and it felt like it was coming
directly from the South Pole to me. I had
brought a pair of red insu lated long handles
with me, so I stayed pretty comfortab le.

The cooking chores were taken care of b y
the crew who were there to install the new
weather station. These South Afri cans are
heavy eaters, and they took to the Rock
Lobster like ducks to water. As for myself,
I got to the point ,vhere I didn't want that
white meat a ll the time. That's when I be
gan eating some of the canned goods J had
brought a long with me. I did not think pork
and beans could taste so delicious and a few
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cans of those beans with little franks were
"out of this world"

I stayed up almost every night all night
long and slept most of the day. Quite a nice
way for a fellow who likes DXing as much
as I do to spend the time. The funny part
is, I never did get tired of this even though
after a while it took on the aspects of a
"job". But it was an enjoyable job, I must
say.

The stay at Gough was supposed to have
been for 5 or 6 days, since this was the time
required to assemble those pre-fab houses
we brought from Capetown for the weather
station and the staff. The bad weather had
not been considered at all in their plans.
Every morning just at the break of day, the
sea looked very fine, but before the first
barge could be filled with parts of the pre
fab buildings, the wind shifted and increased
to the point that landing the barge and load
ing up the wire cage with material was im
possihle. This thing kept up for 17 days.
During this time they could only bring in a
barge once in a while. Finally, everything
was ashore and put together and we were all
glad it was over. I had just about worked
the bands dry and even had to call CQ two
or three times to get a contact . When it gets
like this, it is time for a DXpeditioner to
move on, and that is just what I wanted
to do .

The night before the departure 1 got the
message to he ready to depart from the island
30 minutes after sun up the next day. I
packed up all the equipment and got things
torn down and was ready when the ship
sent the landing barge to pick me up from
the wire cage. Again I took the trip in the
cage and again I was very much afraid the
cable would break and end the DXpedition.
But, I made it and was much relieved to set
foot on the barge safe and sound. I was sure
glad to leave Gough Island and the birds
there.

There was some question about our going
to Bouvet Island , since the Captain of the
ship had been requested to tow a disabled
lobster boat back to Capetown. It looked as
if Bouvet was going down the drain until I
contacted Brian-ZS6ANE. I asked Brian if
he had any pull with the big man in Pretoria.
He told me not to worry and made a sched
ule for five hours later. \Vhen the sked time
came, Brian was right there and said he had
good news for me. \Ve were definitely going
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to Bouvet. This was confirmed by the First
Mate who told me we were now headed for
the island after all. This was great news for
me. I immediately got on the air and told the
fellows the news. Then I pulled the switch
to the rig and wandered up to the poop deck
to chat with the man at the wheel. When I
first entered, he told me we had changed
direction and were headed for Bouvet, which
he called the land of ice and snow. He said I
had better have lots of warm clothing . . .
as much as I could walk in . He said it was
the most unhealthy and the coldest p lace in
the world. He told me he would n't go there
for a thousand dollars and I was in for a
rough time if I planned to land. I told him
landing on Bouvet was the reason I had come
on this trip and nothing was going to stop
me. This little talk with this man made me
want to go there more than ever. I like these
challenges.

\Vhen the sun went down that afternoon,
I went on deck to watch the stars and I
could see the Southern Cross had risen a
little higher in the sky. The winds became a
little colder and more brisk and the dark blue
of the sky even looked clearer and had a sort
of cold look about it. The waves were even
more choppy than usual.

Oh yes, before I forget, let me tell you of
one incident which happened while I was
on Gough Island. After I had been on the
island a few days, three Russian whalers
anchored a few miles from our ship. With
field glasses we could see they were watch
ing us. The radio operator on our ship tried
calling them a few times but couldn't get
any answer. After a while he called an
imaginary group of American whalers sup
posedly coming to Gough Island. He gave
them a line about OK .. . we'll be expect
ing five ships here tomorrow morning. The
result was the Russian ships departed before
morning. So, you see, hams are not the only
ones who have QSOs with "ghost" stations.
I remember one time when the band was
dead and just for the heck of it I called
AC4YN and had a "QSO" with him. When
I signed there were 5 stations calling him.
Two of them were fellows who were near
the top of the DXCC Honor Roll, too! One
of them called me and asked me if AC4YN
had come back to him! There are always
interesting things on the band if you listen
for them.

... W4BPD
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So good it defies comparison ...

3-element

T HUNDERBIRD ~~~
TRIBAN D ER MODEL TH3Mk2

Hy-Gain's 2-element
THUNDERBIRD
Installs most anywhere. De
livers outstanding perform
a n ee. Ta kes max im u m
power. 6' boom. Exclusive
Hy-Q traps and t ime-proven
Beta Match.
Model TH2Mk2 $74.50 Net

elusive, time-proven Beta Matching System
tha t provides the optimum gai n and
maximum FIB rat io you get wit h the Model
TH3Mk2. Actually, it's a combination of all
of these fac tors plus rugged heavy gauge,
taper-swaged seamless aluminum construc
t ion.. .solid aluminum tra p housings using
air dielectric capacitor ...weather impervious
molded high impact cycolac insulators...
and Hy-Gain 's over-all engineering excel
lence, that makes the Model TH3 Mk2 so
good it defies comparison. Get the best in
3-element tribanders - get a Model TH3Mk2.
Model TH3Mk2 $114.95 Net

Hy-Gain's 3-element
THUNDERBIRD JUNIOR
Fantast ic performance in limited
space. Takes 600 watts P.E.P.
12' boom. Exclusive Hy-Q traps
and Beta Match. Rotates with
heavy duty TV rotator.
Model TH3Jr. .. .. $74.50 Net

Thunderbird TRIBANDERS.•.

• Delivers uncompromised full-sized
performance on 10, 15 & 20 meters

• Takes maximum legal power
• Exclusive time-proven Beta Match
Try as you may, you just won't find another
three-element tribander for 10, 15 and 20
meters that will even begin to compare with
Hy-Gain's Model TH3 Mk2. Some say it's the
individually tuned, large diameter Hy-Q
traps that make the difference by providing
full-sized performance on each band. Others
say it' s the spacing of the elements on the
14 foot boom. Sti ll others claim it's the ex-

It' r .
Other 1-1"(., "'90ln

~

Hy-Gain's 6-element
DX THUNDERBIRD
Provides the very ultimate
in tribander performance.
Takes maximum power. 2fl-'
boom. Exc lusive Hy·Q traps
and t ime-proven Beta Match.
Model TH6DX $149.50 Net

I

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

aln ELECTRONICS CORPORATION
Dept. AB·9 Highway 6 • l incoln, Nebraska 68501
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Wayne Green W2NSD/1
Peterborough, N.H.

DX'ing
If you haven't gotten into the OX game yet, but would
like to start, here are some techniques that will get you off
on the right step.

DX'ing is, with many, much more than
a hobby, it is an obsession. They buy their
houses in good DX locations; they have
jobs that permit them to stay home on
occasion to catch a rare new country; their
vacations are planned for times when they
are sure that no new ones will be on, and
even nights out to visit friends can be can
celled at the last minute if something new
is heard on the bands. Most ham's wives
suffer, but the wife of a DX chaser suffers
the most.

\Vorking DX means different things on
different amateur bands. On the very high
frequencies a contact over 100 miles may
often be the cause of great rejoicing. On
the short waves a contact with the other
side of the earth is a mundane occurrence.
The great bulk of the serious DX hunting
is done on the twenty meter band. Next
comes fift een meters, then ten meters, then
forty, eighty and, finally, one hundred sixty
meters.

Let's talk first about twenty meters. Here
the DX game means, in essence, contact
ing as many different countries as possible.
There are the easy ones and there are the
hard ones. Countries like Gennany and
England, with thousands of licensed ama
teurs, are no problem, except that they
often are around in such profusion that
they may obscure some of the rarer coun
tries. Some countries are so small or back
ward that they have no amateurs in resi
dence. Some have just one. \ Vith perhaps
20,000 amateurs playing the DX chasing
game. a single amateur in a country is
kept extremely busy providing even one con
tact with everyone that wants him.

We'll talk later on about what an op
erator in a rare country can do to keep
th ings orderly and protect himself from
being called by hundreds of stations all
at once. \Vhether the situation is one of
order or chaos is entirely in the hands of
the operator in the rare country.
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Perhaps we should consider motivations
just briefly here. To some operators just
the contacting of stations in different coun
tries is enough. Others are interested in
having a chance to sit and chat with the
ra re country. But the great bulk of the
Dx'ers are after a QSL card confirming
the contact which they can d isplay on their
wall and send in for an award.

There are hundreds of awards available.
As a matter of fact there is one fellow
who publishes a q uarterly bulletin listing
the new awards . And there is a Certificate
Hunters Club made up of fellows who are
trying to get as many awards as possible.
The two main awards today are the DXCC,
the DX Century Cluh, and the WTW,
Worked The World. The DXCC is awarded
by QST magazine and WTW by 73 maga
zine. Both require the contacting of 100 dif
ferent countries for the basic award . And
then there are further awards as more and
more countries are contacted . We'll give you
the detailed rules for these two awards later.

If you stop and give the matter some
thought, you can probably see one of the
hasic difficulties that these awards have
brought out. This is the question of what
is and what is not a country. T his has
gotten to be a very involved situation and
has, as yet, not been satisfactorily resolved .
QST makes its own decisions as to what
they will count as a country for their award.
73 leaves the decision up to the national
radio societies around the world. So we
have the rather ridiculous situation of little
reefs that come out of the water at low
tide in various spots around the world be
ing counted as new countries. And we, of
course. have amateurs rushing by boat to
these wet reefs to set up their stations for
a few days and give everyone contacting
them a contact with this new country. \ Vho
pays for this? Whv, the overjoyed fellows
who have upped their country score, natur
ally. It is all on a donation basis, to be sure,
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so the chap sitting on the wet rock is not
technically receiving remuneration for his
trip.

The station equipment

Let's suppose now that you are interested
in winning one of those wonderful DX
awards . I t stands to reason that the better
station you have, the easier it will be to
get your 100 or more QSL cards . Oh, you
can manage it with low low power, a poor
antenna and only a few minutes a day.
But you may be a lot older than you are
righ t now when you finally make it . If you
are like the rest of us you are impatient.
You want to get right at this challenge.
You don't want to spend years doing a few
weeks work.

You're going to need four things if you
are going to make a name for yourself
in the DX world. You're going to need a
good rig, a good antenna, a good . location,
and enough time. We'll take those on one
at a time.

Despite the many kilowatt rigs on the
market, most of .the amateurs are still run
ning a lot less than the legal maximum.
Some feel it is more sporting . . . some are
saving money .. . some have just been putting
off buying the new rig. I think I should
level with you about a fact of amateur
radio life: you need all the power you can
get. Please don't start arguing with me.
You'll have more than enough problems
even after you've come up w ith one of
the outstanding signals from your area. You
want everything going for you that you can
control. Look here, I've operated from over
there . . . and believe me, if you are run
ning any less than the full hook and a good
beam you just aren't going to be heard
most of the time. In Afghanistan you can
hear the loud stations six nights out of
seven. You hear the medium powered sta
tions one night out of seven. And you hear
the low powered stations just a few nights
a year. How 'long do you want to have to
wait to work Afghanistan?

The rig

You may prefer a separate transmitter
and receiver. For my part, I find that the
bulk of the contacts are worked right on
my own frequency and thus a tr~nsceiver

is a lot handier than separate units. You
can waste a lot of time zeroing in on your
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receiver when a rare one has just called
a CQ or signed with someone else. You
could miss him. There are times when you
want to be able to split your transmitter
and receiver, so be sure that your trans
ceiver will do this and spend the few dol
lars extra for the remote VFO.

Some of the transceivers today run 300
to 400 watts . Don't for a minute think that
this is going to be enough. You want a
good solid kilowatt linear on the end of
that transceiver. There are several excellent
units on the market. As a rule of thumb,
the larger the linear, the more power it
will run. Once you have one of the big
babies you will have to be careful ... they
are capable of running a little more than
the legal limit. Keep one eye on the final
plate meter and don't let it get up above
2000 watts PEP. If you for get it for a while
you may find yourself talking into the mike
a little louder than usual and the meter
going on up to 5000 watts PEP. Shame!
You don't have to run overpower If your
antenna is perking satisfactorily.

Did I hear someone complaining that this
is getting too expensive? Come on now. A
good transceiver, complete with calib rator,
power supply and remote VFO can run a
bit under $600. That's brand new, and not
counting any trade-ins or discounts. The
linear might run $700. $1300 for the pair.
About what you might spend for a good
camera or a small boat. Even a couple of
good guns would run you that. There just
aren' t very many hobbies where you can
be a top gun for such a modest invest
ment. Statistics show that the average ama
teur has over $3000 invested in his stat ion
. . . the problem usually is that it w asn't
invested to the best advantage. You can
blow a lot of money foolishly in ham radio
too, with not much to show for it in results.

You're not finished yet. There is still the
matter of the beam. And that beam should
be up there about 70 feet in the air. Please
don't bug me with verticals or anything
like that . You want a signal that is going
to be heard. This means that you're going
to have to put up a three element quad
or a three element beam. If you are will
ing to settle for just one band then I"d
favor a full size three element beam for
20 or a four element for 15 meters. Unless
you are going to have an awful lot of time
available for DX'ing you might just as well
settle down on 20 meters. This one band
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will keep you plenty busy. Besides, you cer
tainly don't want to mix countries worked
on different bands. A three element full
sized 20 meter beam costs about $70. That
isn't too bad, is it? You can get by for
less with a quad or a home made affair.
And if you do for some obstinate reason
insist on working two or three bands then
you might do very well to consider the
quad. Trtbander yagi beams do work out
well , but usually a single bander will over
ride them.

Figure about $20 per ten feet for the
tower. That's about $120 for the 60 footer
plus some extra change for guy wires and
accessories. And another $100 for the ro
tator. $300 will pretty well take care of
your beam, tower and rotator.

There you go. For ahout half the normal
ham investment you can have an outstand
ing station capable of working the world
· . . one that will get you through the
QRM most of the time. Even on the rare
ones you won't have to wait very long . .
unless some more fellows happen to heed
this .

The QTH
Not very many operators are going to

move to a better location just because they've
contracted the DX bug. But it seems to me
that I saw figures once which showed that,
on the average, everyone moves about once
every five years. Our experience with ad
dress changes for 73 seems to back this up
· . . and the Cal/book magazine agrees
that hams, too, do move around a lot. At
any rate, when you do make that five year
move you might give some consideration to
the location of your new house from the
DX standpoint. It might be prudent not to
say anything out loud about this aspect of
your selection, to keep down friction with
the wife.

\Ve still have some things to learn about
ideal hamming locations. It should be fairly
obvious though that you are going to be
at a disadvantage if your antenna is point
ing into the side of a large mountain or a
building. If you are going to have to live
in a metropolitan area you can sub tract at
least one S-unit from your signal reports
· . . and from the received signals. The
huildings and pavement will absorb that
much. You'll probably have fits with the
noise all those other people generate too.
The garbage on your dial at night can
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bring you to tears . . . television oscillators
. . . d iathermy . . . electric razors . . .
heating pads . . . the supply of noise is
end less. There really is a lot to be said
for the suburbs.

Keep an eye pealed for a house with a
big enough yard to contain a full sized twenty
meter beam. And if you are renting, don't
forget to get written permission for your
tower. And check to see if there are any
restrictions in the neighborhood against
towers . . . many communities have these.

An ideal spot would be on top of a good
sized hill with a high water table, a good
clear shot in all directions, and no neighbors
for a mile or so in every direction. See
what you can do about that. Sell your wife
on the fabulous privacy. Better be sure
you're not too close to a main highway
either, you don't want all that ignition inter
ference. It is safer for your dogs and cats
too.

H you do have to live in the city . . .
and most of us do . . . then how about
moving into an apartment that will let you
put your beam on the roof. Get it in writ
ing. T he last one I rented was all coopera
tion until I had signed the lease and then
the landlord had no further recollection of
any beams or ham antennas.

Some fellows believe in leaving nothing
to chance and take the time to check out
the proposed new location with a mobile
receiver to see if it is going to work out
OK. This can be helpful. You could just
accidentally pick a site on top of a dry hill
or even one filled with are and wonder
where the signals went. I remember the sum
mer I set up a ham shack in a fabulous
location up in northern New Hampshire.
There were acres for antennas, only one
house within miles, and it was at the end
of a long road, way away from the high
way. This should have been a hams heaven.
I put up long wires, dipoles, and even a
rhombic trying to get signals in and out
of that spot. I worked out better with my
mobile from downtown Manhat tan than I
did from that beautiful mountainside in
New Hampshire. On twenty meters I did,
using the rhombic, manage to contact Eng
land. On ten meters I got an 5-2 from
Australia once. On 75 meters I worked for
weeks to get a contact down in New York.
Talk ahout frustration.

Funny thing about that place. Back in
the 30's \VICUN used this same shack.
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Fortunately for those of us that have to
work for a living the best DX'ing hours
don't conflict too seriously with bread-win
ning. On twenty meters you can get most
of your best Dx'ing in during the evening
hours. It doesn't hurt to get on in the
morning too for an hour or so before break
fast. The DX pattern changes with the sea
sons. At one time of the year you will
hear South Africa in the late afternoons,
at others it will be Europe or the middle
East. A few days on the air and you get
used to the pattern and have a good idea
of when you can work where and which
way to point the beam.

Luckily, weekends are the busiest times
all over the world on our bands and you
will find that weekend time devoted will
usually give you more results than week
days. DX'peditions usually try to operate
over the weekends too.

It does pay to keep track of the various
times around the world. The bands are open
to a lot of areas that we don't work merely
because no one happens to be on there at
the time. If you have a clock that indicates
the tim e at different spots around the world
it will be helpful to you. The fellows will ,
usually, be on the air at around 6 pm their
local time. There is little to be gained in
trying to work them at 4 pm their time for
they are still at work. And after II pm most
of them are in bed. \Vhen a good strong
DX'pedition station opens up from a rare
spot we appreciate this factor for we find
that we are able to work him almost around
the clock. Of course his high power makes a
big difference on this too. In . my travels
around the world I've tried to encourage
DX stations to put on as much power as they
can. Most of them are not really aware of
the difference that high power makes in the
number of hours that the b and would be
open for them. They haven't really realized
why it is that they can hear my signal for
16 hours a day, but can only get through
to me for two or three hours. This can
be ext remely frustrating for the DX op
era tor. Imagine yourself in some out-of
the-way spot where you know that thousands
of stations would give their eye teeth for
even a ten second contact with you . . .
and absolutely no one comes back to your
CQ calls or to your attempts to call sta
tions who are in QSO. They just aren't
hearing you.

•

1 suspect that he m ay have suffered the
same d iffic ulties I did, for he became one
of the pioneers of ten meters. \Vas it frus
tra tion that drove him up to ten?

The water table is high at m y present
location and the ground is good. You have
to be careful not to stamp too hard or the
dent fills with water. 1 work out incredibly
. . . and 1 strongly suspect that this has
a lot to do with it. When 1 was W4NSD
down in Virginia I had the same sort of
ground and I managed all sorts of inter
esting DX from there with a simple dipole
thrown into a tree about ten feet off the
ground .

The way 1 look at it is this . . . ham
radio is a hobby that usually sticks with
you for your lifetime. Now, if you arc go
ing to be enjoying ham radio for years
why not make the extra effort when you
buy a house to give yourself the best pos
sible advantage? \ Vhen you move next time
get yourself a good D'X'ing location.

Time ·
It takes time to work 300 countries .. .

a lot of time. You have to be pretty dedi
cated to get this many worked . But if you
have a good signal and can put in two
or three hours a day on weekdays and per
haps six or eight a day on weekends, you
should be able to work your first 100 coun
tries in about two weeks. By the end of a
year you should be well over 200. Your
success from then on depends on how avid
you are, The rarer ones don't come by
accident. You have to keep in touch with
the other DX'ers and find out when they
will be on, their frequency. and so forth.
You have to subscribe to the DX bulletins
and use their info as a guide in listening
for new ones.

\Vhen we announced the \VT\V award
we set a starting date of May 1966 and
all contacts had to be after that date. The
first fellow to turn up with 100 countries
contacted and QSL'ed was Gay Milius
W4NJF and he managed this within two
months. W5KUC turned in cards for 200
countries contacted and QSL'ed after only
six months. This shows what you can do if
you put your mind to it and have a reason
able signal to back up your determination.
One year after the start of WTW at least
two stations had contacted 300 countries and
only a few straggling QSL's were between
them and the certifica te.
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THE FIRST and ONLY SOLID-STATE TELEVISION
CAMERA KIT!'

Field and lab tested for thousands of hours. Perlect for industrial, educational and amateur applications.
Designed to fun continuously. Completely self-contained,. single printed circuit board construction.
Get all the details (including pictures) in our BRAND NEW 20 page closed-circuit TV catalog. It's FREE,
write TODAY! Also included is a full complement of tube and transistor "starter" kits, focus·deflection
coils, lenses, economical vidicons, tripods and other essential TV items. FACTORY·DIRECT prices•

Vidicon • 400 line resolution • Automatic light compensation • Video
and RF outputs (ch. 2-6) • Connects without modifications to any TV set •
Complete, EASY-TO. FOLLOW construction manual • Time-tested, straight·
forward circuitry • Fully Guaranteed • Ready for immediate shipment!

68731Dakota City, Nebr.ATV RESEARCH

$149.50
It,,"'.....

13th & Broadway

• Made in USA· Model XT·1A, series c
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Jim Fisk WIDTY
RFD I, Box 138
Rindg e, N. H. 03461

tain the output voltage p resent before the
short occurred. Since the current quickly
reaches very high values w ith a short cir
cuit across the output terminals, the supp ly
will burn out if it is not p rotected in some
way. Fuses have been used for this purpose,
but their action is usually so slow that the
semicond uctors in the supply will be de
stroyed before the fuse blows.

In the KG-663 this sad series of events
is curtailed by a current-limiting circuit.
The current-limit transistor samples the out
put current and is normally cut off. If a
short circuit occurs with the current-limit
control set to m aximum, the curren t-limit
transistor is turned on, removes control from
the error detector and error amplifier
transistors, and biases the series regulator
transistors down to the point where two
amps is mainta ined . This is a safe current
level for a limited time. \ Vhen the short
circuit is removed, the output voltage re
turns to its preset value. \ Vith this circuitry,
the KG-663 supply is not damaged by ex
tern al short ci rcuits. The current limit con
trol permits the maximum current to be
adjusted from two amperes down to 100
to 200 milliamperes.

In addition to current limiting, protection
is also provided for reverse voltage. A d iode
connected across the output terminals pro
tects the electrolytic capacitors and series
regulator transistors from externally ap
plied reverse voltages. Th is reverse voltage
diode is particularl y importan t where two
or more supplies are connected in series
for high er supply voltages. If, in this case,
the ac power is removed from one of the
supplies and not the other, the protective
diode prevents damage to the unenergtzed
supply which would result from a reverse
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-. ~n s«o. Knight KG-663
Regulated DC Power Supply

If you're experimenting with transistors
und integrated circuits these days, you need
a good reliah le variab le de source-regu
lated, stable and usually, pretty stiff. The
new Knight KG-663 Regulated D C Supply
fill s all of these requirements plus several
interesting fea tures not usually economical
ly uvuiluble to the amateur or experimenter :
current limiting, short-ci rcuit protection,
and remote programming and sensing.

T he KG-663 featu res variable voltage from
zero to 40 volts and variable current limit
ing up to 1.5 amperes with a completely
solid-state circuit. The basic power supp ly
consists of a dual full-wave rectifier and
capacit ive filter system and a series regu
lator. A d ual potentiometer across the out
put is used to ad just the voltage; the dual
feature permits both coarse and fine con
trol of the output voltage. T he voltage ad
just pots actually control the hase bias on
the error detector transistor. The emitter
of th is transistor is maintained at 0.9 volts
by a bias reference source. Once the volt
age ad just knob is set, any change in out
put voltage is detected by the error de tec
tor, amplified by the error-amplifier tran
sistor, and adjusts the series-regula ting
trans istors to compensate for the change.

Since this action is almost instan taneous,
the regula tor action provides additional
fi ltering action and reduces ripple on the
output to a very low level. Capacitors con
nected across the voltage-ad justing pots
make the error detector much more sensi
tive to ac ripple components . The result is
a supply which exhib its less than 0.6 mill i
volts rms (0.0006 V rm s ) ripple, even at
the fu ll-rated load of 1.5 amps.

If the output of a regula ted supply is
short circuited, the regulator tries to main-
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Knig'htkit KG-66:J Specifications

current-sensing resistor and the extern al
sensing feature.

Assembly of the Knightkit KG-663 is very
straight forward and only requires three or
four evenings work. The instruction manual
is well laid out, well illustrated and easy
to follow. If you have 110t assembled 'a
Knightkit before, you will be pleased with
the ease with which they go together and
the high quali ty components used. For ex
ample, instead of providing several rolls of
hookup wire, Knightkit furnishes Inbor-sav
ing precut and stripped lengths. \ Virin g
errors are practically eliminated by the pre
power resistance checks and preliminary
tests outlined in the construction manual.

The KG-663 variab le de power sup p ly is
a very versatile unit which should find a
Jot of usc on the amateur's bench. The 1.5
ampere capab ility of the supp ly is particu
larly useful when b readboarding integrated
circuit projects. The 0-40 volt output meets
almost every requirement fo r transistor
work. In addition , the current-limiting cir
cuit may save tha t expensive transistor cir
cuit you're working 011. T hese fe atures,
coup led with the remote error sensing and
programming, comprise a power supply that's
hard to heat in terms of versati lity, regula
tion, convenience and cost.

WlDTY• • •

0-40 volts.
0- 1.5 amperes.
Less than 60 millivo lts (0.6 V)
(ro m no load t o fu Il-r-ated
load.
Less than 0.3 volts chenee
u n de r all load conditio ns.
Less than 0.6 m V r ms at Cull
load.
Lese than 0.1 o h m f ro m dc to
10 kH z; less than 0.5 o h m to
100 kHz.
Continuous, adj ustable f rom
rrcnt p a n el.

Continuous d iss ipa t ion type.
Remote error sensing , remote
p rOl{ramming. pr ecise current
regulation . posit ive or neR'a
tive a round, may be s t acked
(o r se ries o r parallel opera-
t ion.
6 t ransistors . 11 diodes.
Volraae and current.
HI x 7 t; x 10% inc hes. 16
pounds .

r t'quirem ents : 110-1 30 volts, 50 /60 H z, 20
watts at no load : 110 watts
a t Cull-rated load.
$9 9.95 k it; $149.00 Cactory as 
sem b led.

Output voltaire:
Output current :
Output load

reeulation:

Output impedance:

Ripple :

Price :

Lint' r t'irulation :

S ho r t-ci U'u it
prott'Ction :

F eefu ree r

Sem ico nd u(' tors :
-'h-ten :
S iu and ,,'eiil"ht:

polari ty.
If two or more KG-663 power supplies

are connected in parallel to provide more
outp ut current, the series-regulator t ransis
tors must be protected from reverse volt
ages. This is accomplished with a diode
connected across them. The only other re
qui rement for operating these sup plies in
parallel is to connect a 0.1 ohm , 1 watt
resistor in the posit ive lead of each sup ply.
Then each of the supp lies must be ad
justed to exactly the same output voltage.
This may be confirmed by connecting the
positive leads together- there should be no
deflection of either voltmeter.

T wo interesting feat ures incorporated in
to the KG-663 supply are remote error sens
ing and p rogramming. These items are
usually found only in very expensive com
mercial units. For most app licat ions the load
is connected to either the front-panel bind
ing posts or the rear outp ut terminals. but
in some cases the load must be separated
fro m the power supply by a relatively
great distance. In this case the remote sens
ing feature can be used if precise voltage
regulation is required.

The regula tor will maintain the voltage
at the outp ut terminals. but if long leads
are required to the load and the current
is high, there may be a significant voltage
drop. To maintain the desired voltage at
the load itself, external voltage sensing
leads may he connected across the load .
These leads are connected directly to the
voltage adjusti ng: controls and error d etec
tor transistor. Since they only carry about
10 milliamps, 22 gauge or larger wires are
sufficient. \Vith the external sensing con
nected, the power sup ply compensates for
line loss due to lead resistance and a con
stant voltage is mainta ined at the load.

In some applicat ions it may he desirable
to control the outp ut voltage from a remote
point. This may be accomplished with the
KG-663 through the remote program ming
featu re . Basically, an external .,WOO-ohm volt
age-adjust potentiometer is connected across
the remote programming terminals at the
rear of the supply. If desired. both the
remote programming and remote error sens
ing may be used simultaneously.

Although the cu rrent-limiting circuitry
p rovides suffici ent current regulation for
most app lications, in some cases precise cur
rent regula tion is required. This may be
obtained in the KG-663 with an external
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Mort Waters W2J Dl
82 Boston Avenue
Massapequa, l on9 Island
New York 11758

Heathkit 58630 Control Console
The old saying about good things corning

in small packages could have been written
wit h Heathkit's SB6,30 console in mind.
There arc Four operating conveniences in
th is one com pact 111lit-5\VR bridge, hybrid
phone patch , 24-hour d igital clock and an
cuttrcly independent 10-minute timer which
reminds you when it's time to identify. This
last provides you with a choice of a brightly
lit it!clI tih, on the panel, or the internal
buzzer may he switched on so that light and
sound hoth remind you that it's time for a
station brenk.

Styled to match the rest of the ever-grow
ing Heathkit SH-family, the SB630 can, of
course, he used with any gear. Panel height
is identical with the other Heath units, but
a variety of feet come 'with the kit to let
you change it to whatever suits you best.

SWR bridge

The hardware and circuitry of the built-in
bridue appear to be identical to the H~I·1 5

S'VR meter. Two sets of resistors are sup
plied with the kit , a llowing use with e ither
50-52 ohm or 70-75 ohm transmission lines .
It's a good idea to keep the unused resistors
handy; you can tape them to the chassis in

96

case you decide to change Iecdlines.
For full scale forward deflection on 75

meters, 70 watts of output are required but
as frequency rises, less power is needed . At
6 meters only 2 or 3 watts pin the needle
when the sensitivity pot is wide open. Despite
these requirements , the bridge can he used
at lower power levels too, with some slight
loss of accuracy. If for example, the forward
reading is only 50% of full scale, the indi
cation of refl ected power is proportional.

Perhaps even more important than any
discussion of the bridge's characteristics is
the manual's lucid and concise explanation
of S\VH and line losses, and what they
mean to the amateur.

Phone patch

The SB630's meter has two fun ctions
S\VR, as already mentioned, and the indi
cat ion of phone line listening level. when
the mode switch is turned to phone patch,
the meter reads accordingly.

In add ition, there's a two-position slide
switch O il the rear apron. At the monitor
position. wh ich is where you'll normally use
it, the meter indicates signal level on the
phone line, so you can set the gain to avoid
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PORTABLE ANTENNA
with Non-Shatterable Base

crosstalk on the line. The other position,
null , is optional if you want to work patches
with VOX control; even then you only use
it once, following a simp le null ad justment
procedure described in the manual. In this
position of the switch, meter sensitivit y is
increased , making it easier to fi nd the null.
Once set, it should need no fur ther attention.

ft
the NEW

"

CUSTO M SYSTEMS
KITS . ACC ESS O RIES

I

ask your local dealer
or

• 20·15·10·6·2· Meters
• Very Low SWR
• Folds to 19 inches
• Weighs only 2 pounds
• Complete for 5

Frequencies

$24.50
I

.1

DPZ CORPORATION
P. o. BOX 1615

JUPITER, FLORIDA 33458

Patented

MORE RANGE ..•
with NO NOISE

ELIMINATE IGNITION NOISE
ELECTRO - SHIELD ~

YO UR ENG INE
FROM

.. W2JDL

Ten-minute timer

The circuit of the identification timer is
ve ry interesting. Three resistors and two
capacitors comprise an RC network with a
very long charge time. \Vhen this charge
reaches a critical point, it causes a neon bulb
to co nduct, send ing a positive pulse to the
grid of a 6E\V6 relay contro l tube, energi
zing the relay. Several things then occur.

One set of co ntacts lights the pilot lamps
(and sounds the huzzer-if the front panel
swit ch has selected this option ) . Another set
of points lets a capacitor discharge through
a puir of resistors to hold the grid positive
for about a second, the time in which
identif y lights up and the buzzer sounds. In
passin g, I found this cycle too short to suit
me, hut it took only a few moments to add
another capaci tor across C2.5 to increase the
hold-in time. I co uld have changed a resistor
( H27) for a higher value to get the same
res ults, hut the capacitor was easier to get
at .

A third pair of contac ts discharges the I

timing capacito rs. \Vhen the contacts re
open, the Itt-minute timing cycle hegins all
over again. You expect a regulated voltage
source in this circuit if there is to he any
accuracy. There is one-an OA2 gives you
1.50 volts of regulated voltage.

Adjustment of the timing is simple and
quick. There's a "coarse" control you set
once. Theil touch up a " fi I IC" adjustmen t
unt il you have a cycle of exact ly 10 minutes.
Although broad cast studio precision isn't a
necessit y, you can get it easily. On the very
first try, I got the cycle to 9 minutes, 57
s(,(,OIH1s. Two touchups later I had it right
on the nose. As this is written, following
about 3 weeks of lise, it has held its calibrn
tion perfect ly.

To use the timer, touch the reset button
on the panel at the beginning of each Q50,
to sta rt the IO-minute cycle. T he 24-hour
clock runs all the time, of course , completely
free and independent of the ten-minute
timer.
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( ConH Il Ued [rorn. WIv e 4)
W2NSD/1 A reception had been arranged for the

evening so we stopped off at the hotel and
I p ut on a white shirt with lon g sleeves.
I a lways take along a w hite shirt, tic and
jacket on m y trips in case I get into some
thing where my usual sport shirt isn 't quite
right . Most of the active amateurs in D elhi
were there for the reception, along with
some of the government officials. I h ad a
good chance to explain about amateur radio
in America and point out to them the im
portance of encouraging amateur radio in
India if the country were to build up the
techn icians it would be needing for the de
velopment of electronics and comm un ica
tions in the future.

D r. Sarwnte , the Secretary General of the
lTV, was there and we had q uite an in
teresting chat. I suggested the p ossibility
of a set of amateur radio regulations b eing
d rawn up as an lTV standard which could
be suggested for t he newer countries. This
would -put amateur radio on a more official
basis w it h the l T V, and could give us a
standard set of regulations which would be
world-wide. D r. Sarwate thought this would
be an excellent idea and hoped that the
lTV might b e able to set up a committee
for such a program. H e was very interested
in my explanation of the basic importance
of amateur radio to emerging nat ions and
said tha t although he was aware that ama
teur rad io was of importance for emergency
comm unications and for the development
of new ideas and inventions, he hadn't ap
preciated the possibi lities it had for the
train ing of technicians.

Mr. Lal, the head of the PTB, the Indian
counterpart of our F CC , was there, and h e
also was interested in this aspect. I m ade
arrangements to get together with him lat er
for more discussions alon g this line and
to see if we could start things going for
the p ossible helping of Indian amateurs with
American ham gear. I also t alked about
this idea with Colonel Rai, the president
of the Amateur nadia Society of India
(ARSI) , as he drove m e b ack to m y hotel.

A large buffet d inner was served, b ut I
was so busy talking that I d idn 't get much
of a ch ance at it . It was probably just as
well, for everything was very highly sea
soned with red p epper and I might h ave
succumbed to "D elhi-Belly" even earlier
than I did if I'd loaded up on it. I like
the food, but my stomach is only used to
medium hot curries, not the scorching curries
they serve. If you'd like to approximate an

-

Huju (VU2NR) and Colin (G3MUR) were
waiting for me when I staggered out of
customs. Colin had his car and drove us
first to his place for a lunch and then on
to the Janpath Hotel where they had re
served a room for me. The room , with break
fast , was $3.60 a day and it was nice. It
was air co nd itioned, thank heavens, and
had a small dressing room, shower and fairly
large bedroom with a fan built into the
ceiling, like in the movies.

After I h ad unpacked we drove on to
Haju's h ouse on the outskirts of New Delhi .
D elhi is an enormous ci ty, consisting of
about seven ci ties in a cluster, each a little
newer. T he newest section of th is thousand
year old group is New D elhi. It has wide
streets and modern buildings. The gre at bulk
of it was built b y the government and I
gather that m ost of the people living in the
houses are , like Ha ju, government servants .
Ha ju services the electronic eq uipment for
the airlines. H e has a quad on the roof,
hut is afraid to put up anything lasting
hecause h e expects to get a raise before
long and then he will be moved to a new
apartment .

Raju is one of the few Indian am ateurs
active on SSB. H e, like m ost of the others,
built his own eq uipment from surplus. The
receiver is a converted Command Receiver;
th e kind we buy here for about $5. The
transmit ter was all home made and most
of th e parts looked as if they had been
used many times before they came to Raju.
Amazingly enough , it works. I went on the
ai r and m ade a few contacts , just to see
how it went.

I
Oar VU2 BX, Karnik VU2CK, Raju VU2NR, Amar
VU2CZ, and Ve rma VU20P, officia ls of the Amateur
Radi o Society of India.
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Ind ian ama teurs a nd radio
officia ls at rece ption in New
Delhi. Th e late Dr. Sa rwa te,
then Secreta ry G enera l of
the lTV is seated in th e cen
te r of the front row.

,

Indian curry, then add two spoons of red
p epper for every spoon of curry when you
make it. Have you watched Mr. T erri fic
on a color set?

raj Mahat
Raju and Kurnik (VU2C K ) , the onl y

Indian amateur I'd managed to talk with
from hom e b efore the trip , had arranged
to go with m e the next morning clown to
Agra, about 150 mil es south, to see the
T aj Mnh ul, \ Ve were going to go down h y
train , but they arrived a little late and we
d ecided to take a taxi instead.

Frankl y I was 110 little alarmed at th is
turn of events. I knew, somehow, that it
was the rich Am erican who would pay fo r
this. AmI the idea of h aving to p ay for a
300 pl us mile fourteen h our taxi ride prob 
ably upset me as much as any of the food
I ate on the trip.

Driving th rough Delhi is an exp erience
which is hard to des cribe . There are b icycles
b y the thousa nds . .. com ing at you , going
away, and just cross ing the streets. Then
there arc scooters, motorcycles, pedicabs,
motorcycle cabs, taxis, cars, trucks, buses,
donkey carts, oxcarts, bullock ca rts, cows,
sheep , goats, hand p ushed carts, m en stag
gering under immense loads, women with
several things b alan ced on their head s, ch il
dren about I S" high running h ack and forth
across the street , horses, horse d rawn cabs.
and water buffalo, all in p rofusion fillin g
the streets and roads. The cars . . . p ar
ticularly the taxis . . . d rive through this
mass as fast as they can, honking the ir
horns stead ily . . . though I saw no sign
of anyone p aying the slightest a ttent ion to
horns. Everyt hing is m issed b y inches. J
would expect the man on the Lcmbretta.
with h is wife and three child re n hanging on
behind him , to m ake an effort not to be

SEPTEM BER 1967

run down. I was wrong. \Ve d rove through
these crowds, shoving p eople and animals
out of our way as we d rove.

Along about half way to Agra the driver
stopped for his lunch while the three of
us sat in the taxi and wa ited for him . I
p assed the time by taking pictures of a
snake c harmer and his cobra, a trained
hear Oil a leash , and a fellow with an eigh t
foot p ython.

\ Ve a rri ved in Agra ab out 10: 30 and,
afte r trying to find Les Kin g, VU2A K, who
happened to h e out of town that d ay, we
stopped for h reakfast. The omelet , coffee ,
toast an d p astries all around were m y treat
... $ 1.30 for the three of us comp le te. Haju
and Kuruik comp lained about the prices ...
twice as much as Delhi . . . gouging tho
tourists. It was a good m eal and I felt
great ill sp ite of the 100" temperature.

\Ve stopped for a minute while Raju got
a wad of betel nut to chew. He thought
fully got one for me too. They tak e a large
leaf and paint it with a b rown goo, d rop
a few chunks of b etel nut in it , sp rinkle
some ground spices on it, fold it up and
then you pop this m outhful into your m outh
and chew. It tasted med icinal, but I game
ly chewed away a t it. You can spot b etel nut
chewers by their permanently red lips and
month. I t is supposed to help your digestion .
It didn 't hel p mine .

Just a few mi nutes from town, we pulled
up in front of a large palace type of build
ing and got out of the taxi. I just m ade
it to a nearhy hedge with the mouth full
of betel nut . .. whooeyl The comb ination
of the long trip, the oppressive heat and
the betel nut had m e dizzy and reeling,
hut I grubbed m y wide angle and te lephoto
cameras ri nd went through the archway,
fightillg off the hord es of p eopl e pleading
a nd begging to guid e me or sel! m e same-
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thing.
There, in front of me, was the Tuj Malml

• . . sure enough. Just like all the pictures.
In a daze I took pictures of the Taj, Raju,
and Knmik . . . we took off our shoes and
walked up to the pure white building . . .
blind ing in this sun. Translucent marble
with millions of intricate designs carved
and set with colored stones . The dome in
sid e is so perfect that you can hear an echo
for over five seconds. The building took 18
years to finish and apparently kept the
country so busy that they d idn't have time
for wars. It was built 700 years ago.

In spite of frequent infusions of orange
soda, ice cream and pineapple juice, I was
just able to keep going in the heat. A
half mile away wc went through the Red
Fort, a huge palace where the king used
to live and run the country. Then came
another palace, about twenty miles away,
built by the lather 01 the chap who built
the Taj Mahul. He made a little mistake.
When they got through building the palace
there, they discovered that there was no
water locally and it all had to be b rought
in. So they eventually gave up and built
the Red Fort near the river, and used that.

\ \'e stopped in town for dinner. The
curried food . . . and everything excep t
the milkshake was curried . . . tasted good,
hut hit my stomach like live coals and
burned its wayan down during the intermin
able d rive back to Delhi. The milkshake
was like nothing I've ever tasted before .. .
buffalo mi lk, I think, sweet and cold . . .
I didn't complain.

Along most of the road between Delhi
and Agra I noti ced a ditch about the width
01 the road , filled with water. What is? That's
where they got the d irt for the road. Simple
solution.

During most of the t rip back, I added
to my d iscomfort hy trying to figure out
how much this little taxi ride was going
to cost me. Lordv, imagin e what something
like that would cost in America! \Ve
pulled up in front of the hotel a little after
eight o'clock and I got the word ... 140
rupees. Whew! That's about $14. Over 300
miles plus fourteen hours for the driver for
a total hill of $14. With great relief I
staggered to my room and to bed for the
night.
Old Delhi

At 5 :30 the next morning, I was on my
way to see Raju and try to keep a sched ule
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with Jim Fisk hack at my home station.
Raju had written the instructions for a
taxi driver to find his place, but I worr ied .
I'd been through this bit before where a
driver looks at instructions, drives off con
fidently and then ends up d riving all over
the place, lost . All on the meter, of course.
Then they talk excited ly to me in their
own language and eventually, several dol
lars later, return me to my hotel to look
for a smarter taxi driver.

I lucked out this particular morning and
found Haiu's apartment quickly. Only YV's
coming through. Not a whisper from the
states. Haju's wife served an Indian break
fast . . . something like a curr ied potato
salad with Indian bread . . . tasted great,
but don't they get a lot of hea rt burn from
all that pepper in every meal? My lips
burned and I drank quite a bit of water
and coffee. Good coffee. Obviously the band
isn't going to open this morning.

Alon g about eight we took a taxi down
town and dropped in on Dar VU2BX. D ar
had an SX-28 and a very old, low powered,
A:\1 transmitter. No wonder we don't hear
him in the U.S. Amar VU2CZ arrived, and
we all went out to see old Delhi in Dar's
car. As we got into the older sect ion of
town, the shops were mere stalls and
jumbled all over one another . . . some in
the street , some on the sidewalk, and some
hack a ways. People everywhere, like
Christmas in Macy's. \ Ve drove right through
the mass of people, animals and wheeled
things . . . I said how about stopp ing so
I ca n take some pict ures of this . . . sure,
anywhere you like, said Dar, d riving mad
lyon ... STOP, right here .. oh , we
can't here . . . and on he went. I think ]
screamed.

Dar stopped in surprise and I jumped out
before he could sort out his gears and get
going again. I snapped pictures in all direc
tions, running throu gh a whole roll of film
before the heat (and breakfast ) got to me.
Aha, just ahead was a cold d rink stand
with Cold Spot orange soda .. . boy, do
I need some of that! I offered to buy them
all a bottle . . . it costs about 3e a bottle.
oh, no, come over here. No, I want an
orange .. . no, come this way. Reluctantly
1 let myself he dragged away from the
cold drinks and into a small dark booth
where there were piles of very old World
\ Var II surplus radio gear, most of it in
terrible shape. \ Ve were in an Ind ian SUT-
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plus store .
Dar said something to the proprietor and

he went out for a minute and came b ack
with four bottles of Gold Spot. The fi rst
went down in one gulp. T he second I drank
slowly, beginning to perk up a bit. Raju
was looking for some small resistors and
the shop keeper was looking through old
candy boxes of junk trying to find the right
values. The parts looked as if they had been
pulled from a third hand radio. \Vith old
carbon resistors at about $2 each, com
puritively, the hams can't afford to buy many
parts.

Back in the car, we lurched along pass
ing one rem arkable sight after another. ]
sure would like to take a picture of that.
Da r drove on. Can ] get a picture of that?
Sure, we'll be h ack later and stop . I screamed
again. When they got me calmed down,
we parked and set out on foo t, my cameras
snapping.

W eakened, the heat got to m e quicker
this time and I began to wilt . D ar and Raju
climbed a long long staircase to a m osque
. . . tremendous place . They wanted m e
to take off my shoes and go in . . . I could
see acres of hot burning stones ahead and
th e hlazin g sun overhead. I leaned against
the wall and said absolutely no . . . no
more mosques. They lamented that all
foreigners wanted to see was the Taj Muhul
and all other mosques were ignored. ]
agreed . .. now let's get hack to the car;
I'm heginning to reel.

W e went around a circle and found an
other surp lus store with the parts spread
out over the sidewalk in boxes. More in
credible junk by our standard s. Raju kit-ked
at it a bit , to show his contempt, before
asking the price . lie had to send out for
some orange sodas too . . . I gulped down a
co uple more, coming hack to life just a
hit. The p roprietor, anxious to set up a good
a tmosphere for business, p assed out some
little seeds to Dar and Haju . . . Dar p assed
along a couple to m e. After the betel nut
experience I was wary. Sure enough, ugh!
I waited for them to turn away for a minute
so I could get rid of them. After several
painful minutes ] deposited them behind
a BC-375 tuning unit , and spitting bright
yel low. I started looking over the gear for
sale. The storekeeper was Bot out of tricks
yet . He whipped out a handful of seeds for
Haju and Dar. They tried everyth ing they
could to get me to trv them . . . what

•
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are they? Anise . No thanks, ] know anise ,
not now. Our host was frustrated. He next
brought out some tiny foil pellets . . . here
chew one of these. I gave up and tried it.
What is it? Cardamom , the same as you
had before . Yep, that's wh at it was alright.
Ptooey. They led an almost unconscious
w ayne b ack to the car.

After a little nap, a shower, and an Indian
lunch at the hotel, Dar and Am ar picked
me up and drove me to the Minist ry of
Comm unications to talk with the Secretary
to the Ministry. Colonel Rai was there with
La1. \Ve all went in and talked with the
Secretary for ahout a half hour. I expla ined
wh at I had in mind . , . the I-!:athering of
radio parts and eq uipment in the U. S. for
shipment to India for the amateurs and
amateur radio clubs. I explained the im
portance of amateur radio to the d evelop
ment of India and he was quite enthusiastic
and anxious to get the p roject started. ] said
that as soon as ] had a letter from him
making it official that the eq uipment could
h e imported duty free, I would start work
on my end. I felt that if we in the U.S.
were going to help out by d onating gear,
the least India could do was allow it to enter
the country without charging their usual
pruhihitive duty.

During the uftcruoon I wandered through
some of the tourist stores near the hotel
and bought a few knick knacks.

That evening I had dinner with the
ARSI officers. Most of the evening wns spent
with the fe llows arguing with Dar, so ]
didn't get a word in edgewise. He h ad
strong op inions on everything b rought up
and d idn't seem to feel any need for fac ts
or reason to sup port his arguments .

In the paper it was mentioned that one
man was making 75 rupees a month after
1.5 years on the job. Another was making
125 rupees after 25 years. Karnik is d oing
very well at 1000 . . . upper class. A rupee,
remember, is worth about ten cents.

VU2JM
The next morning my hotel phone sta rted

ringing early and hy 9 I had a morning
planned with Hnju, lunch with Minco Patel
VU2J~I and d inncr with Rai. Raju and ]
went shoppi ng. I bought some spotted mink
gloves for $2.50 a p air . . . and leopard
gloves were $.~ . Things were so low priced
that it was diff icult to hold hack.

Minco picked me up for lunch in his
Mercedes 180. \Ve ate at th e Imperial Hotel ,
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very Impressive, and then on to his office
for a cup of tea and a little business. Minco
is a brigadier and is treated with con
siderable respect and pomp. Then on to
his house, a beautifully modern on e, com
plete with channing wife and Coca-Cola in
ice. I sat down at his SX-III and Johnson
Valiant for a few short contacts . I worked
a couple VKZ's and then 9Nnl~1 called
in to say hello. I told F ather Moran that
I would be on schedule, arriving tomorrow
afternoon.

That evening I had dinner with Rai and
his wife. It was a delicious Indian meal.
\Ve talked over the problems involved with
bringing in ham gear and Rai suggested
that the Institute of Telecommunications
Engineers, the Indian counterpart of our
IEEE. act as the importing agent and take
care of dist ributing it to the amateurs and
cluhs. He said he had an OK on this from
the Secretary of the Institute. That sounded
like a fin e idea and it would get around the
problems they are having in the ARSI. It
is a lot better to have a third agency in
charge of distribution .

Between the heat and the curry, D elhi
did wear me down a lot. Delhi-belly set
in . Fortunately my flight to Nepal was de
layed a day and I had a chance to rest
up and recuperate before facing Father
Moran and Katmandu.

It is now almost a year later and I'm
still waiting for that letter from Jain, the
Secretary of the Ministry of Communicat ions .
I did get a call from the Indian Embassy in
W ashington along in January, but nothing
more since then. Perhaps I'm wrong in this,
but I feel that they should make some sort
of effort to be helped,

Next month ... the mountains of Nepal.

Montreal
Despite the fact that I am about as popu

lar with the officials at an ARRL conven
tion as a case of the plague, I d id consider
attend ing the recent National at Expo. The
basic p rohlem that I present is that the
League wants to keep a Jot of things secret
and ] insist on sp illing the beans. It does
not make me popular with them.

Lin, my new wife. and I drove up to
Montreal for the Mensa Annual Gathering.
fi guring that we might stay on for the
ARRL deal the following weekend. \Ve were
dismayed to find ourselves living in a small
hastily construc ted box assigned by LogExpo
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at $22 per night. \Ve drove on to Expo
and found the signs took us to a $2 park
ing lot plus $2 more for a boat ride to
Expo itself across the river from the park
ing lot. Then add in $5 for the two Expo
"passports" and you have a basic bill of
$31 a Jay plus meals, rides and gizmos that
the XYL buys at the hundreds of little
stores spread all through Expo. \Ve stopped
off a t a little Austrian res taurant and had
a simple lunch ... $10. ] figure Expo cost
us about $70 a day with everything.

Now $70 a day isn't too bad . . . if it
is for one day. But if this goes on for a
week . . . ! Some of Expo is good fun ...
a lot of it is a d read ful bore. The Jines,
sometimes hours lon g. kept me out of most
of the better exh ibits. By the third day
we figured that we had seen all that we
could see without long waits and, remember
ing the $70, drove back to Peterborough
and cancelled any thoughts we had of stay
ing on for the AHRL convention.

Suggestions: after a while you begin to
get the swing of Montreal. You can avoid
the LogExpo system by driving into Men
trenl and looking for signs in windows of
homes that take roomers. This costs less
than half and usually includes a nice break
fast. Then you can take the Metro to Expo
from town and not have to drive in, as
we did, from a suburban plywood box de
velopment. Expo tickets come as low as
$1.50 each if you shop around. I can see
wh ere a couple bound on economy could
get by for as little as $25 a day complete.
This wo uld mean lunches of hot dogs or
buffalo burgers, to be sure. And not too
many rides in the amusement area.

By the way. if you do visit Expo. stop
in at the ham shack over in La Ronde and
put VE2XPO on the air for an hour or so
while your feet are recovering. I made a
few contacts on twenty. but it cost me
plenty. Lin went out and found a handbag
at the Morrccan boutiq ue which I might
have steered her by if I had been with her
instead of talking.

Sorry if I missed you at the convention,
but we're going to have to have a whole
lot more suhscribers to 73 before I can
hack that $70 a day jazz.

More DXCC Deletions
In the July issue of 73 I reported on the

hassle between Don Miller and the ARRL.
T he latest bulletin is da ted July 6th and

it deletes cred it for working Miller at St.
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Peter and Paul's Rocks (PYQ)XA), Chagos
(VQ9AA iC ) , and Heard Island
(VK2ADYi Q» . The League claims it has not
received "reasonable documentation concern
ing the manner in which travel was accom
plished" for the first two, and that there is a
question of authorization by the Australian
government on the third. They go on to de
fine what they expect in the way of docu
mentation . .. "a running log showing ar
rival and departure times at each port and
stopping p oint, name or number of aircraft
or vessels em ployed, and receipts for trans
portation and lodging."

There is a great bitterness sp reading
around the world as a result of this latest
announcement . Thousands of amateurs spent
a lot of time and effort to snag Miller at the
five sp ots the ARRL has so far discredited
retroactively . . . no, make that seven, for
we can' t completely forget the Ebon Atoll
and Cormoran Reef D 'Xpeditions that ARRL
gave credit for at first and then later can
celled.

The first serious question of d etermining
whether a station was really situated exactly
where he said he was came up over ten years
ago. There was no secret about this at the
time. One fellow signed the calls of several
countries he may not have actually visited.
I discussed this problem with L eague staff
and know that they were well aware of it .

It was not until Miller had the audacity to
refuse to contact some of the top DXCC
hon or stations that AHRL swung into action .
The first happened not long before credit
was retracted for Ebon and Cormorun. Miller
continued to avoid operators whom he con
sidered were operating contrary to the
ARRL DX operating code and the result has
been the distressing mess I reported in July.

The League should, when the problem
first came up, have estab lished guidelines
for DXpeditions to be credited for DXCC.
This would have been a simple matter and
would have avoided the further complica
tions.

All this is not meant to imply that we do
not have any reservations about some of
Dan's expeditions. To the contrary, we have
some very serious doubts that we would
like to have dispelled.

Burma

OIl September 22, 196.5 I contacted Don
as XZ2TZ in Burma. I have a QSL for this
contact. This was quite a coup because the
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stations in Burma had been off the air for
about three years at this time and there
didn't seem to be any possibility for them
to get back on again. I didn 't know how
Don managed to get into this country or
how he was able to get permission to op
erate when the local amateurs were not.
He was there , so I knew he had succeeded.
I thought nothing more about it.

Then came my own visit to Burma one
year later in September 1966. My suspic
ions were aroused when I found out how
difficult it was to get into the country.
They did not diminish when I found that
the country was now a military state under
strong influence of the Chinese, as I will
report when I tell you the full story of my
incredible visit to Burma in my editorial
in a month or so.

You can be sure that I asked a lot of
questions when I got in touch with local
amateurs. Not one had heard of Don Miller
being in Burma . Not one believed that he
could have managed to bring in any radio
equipment or gotten permission to operate
it. In a small country like Burma they felt
sure that they would have heard all about
anything like that.

Dan's story to me was that he and Chuck
had been mistaken for CIA men and that
Burma had rolled out the red carpet for
them. \Vhen I suggested this to a man from
the British embassy, he laughed and said
that no CIA man would ever be allowed to
get off a plane in the country.

Frankly, I left Burma with a strong sus
picion that Don had not actually been there
during the XZ2TZ expedition. This would
be simple to verify b y a photostat of the
page in Don's passport where the dates that
he entered and left must be indicated. I ,
for one, would like to see this positive proof
that he actually was in Burma during the
expedition period.

My discussions in Bangkok raised similar
questions about K7LMU / H S. The active
amateur whom I talked with there said that
local operators had not been able to hear
Don and Chuck during this operation.

St. Peter and Paul Rocks
Many of the questions that come up about

the Miller expeditions involve circumstantial
evidence. For instance on the PYQ>XA trip
we have reports from Brazil that the station
seemed to be in the direction of Guyana
instead of almost 90 ° away, from the Rocks.
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Model PV 27 $11.95

NUVISTOR LOW NOISE PREAMPLIFIER
For 27 (CB), 28, 50, 144 or 220 MC. (Also available
for 150-170 MCS)

Add this Ameco Nuvistor Preamplifier to your reo
ceiver (or converter) to improve the sensitivity and
noise figure. Two tuned circuits also improve rejec-
tion of image and spurious frequencies. Compact,
easily connected and low power requirements, wired

, and tested with tube.

Models PV 28, 50, 144 & 220 ...........•........ $13.95
Write for details on 150·170 mcs and others.

Ideal for improving performance of surplus FM Two-Way equipment for "NET"
operation on the 2 and 6 meter bands.

MANUFAC. uRERS OF FM AND AM TWO·WAY RADIO, SSB AND ISB
COMMUNICATIONS, CONTROlATOR FUEL CONTROL AND DATA EQUIP
MENT, AMECO ':' HAM, CB AND SHORT WAVE LISTENING EQUIPMENT.

Then there is the question of how a 58
foot power boat was able to go for almost
4000 miles without refueling, from Cayenne
to the Rocks and back.

Heard Isla nd
Two problems have cropped up with this

one. First there is the matter of the lack
of authorization to land on Heard and th en
there is a bit of doubt in my mind as to
where Don ac tually was during this expedi
tion . You see, I have it second hand, but
from a good source, that Don was positively
in Vancouver, B.C. the day before the opera
tion went on the air from "H eard ." Since
this is the antipodes to Heard the beam
h eadings could be OK for many stations. But
it is difficult for m e to understand how D on
was able to move 12,000 miles in one day
to a very remote island not far from An
tarctica.

Others, Too

Similarly strong circumstantial evidence
rai ses questions about Niue Island , where
locals insist that no exped ition h as operated
in recent years. And then there is Minerva

Reef, 1l\14A, where Don operated for 48
hours of the DX contest. The problem here
is that , as far as I know, this reef is under
water, three fee t of water, except d uring
extreme low tide. The only identifiable land
mark on the reef is the hulk of au old
fishing boat. T his, strangely, was missing
from D en's p ictures of the reef.

We've all watched too m any Perry Mason
mysteries to convict someone on circumstan
tial evidence, no matter how incriminating.
But I do think that we are due incontro
vert ible proof that the countries which are
supposed to count for \VT\V have been the
actual sites of the operations. I think ARRL
is due the same for credit for their DXCC.
And aren't the fellows who made his trip
possible by donating thousands of dollars
also due a complete and well documented
report on the operations?

Rather than continue this battle between
Miller and the ARRL where the League
makes an accusation and Miller then refutes
it, let's clear up all this nonsense once and
for all with a detailed and officially docu
mented report on the whole expedition.

. . . Wayne
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NEW BOOKS

Sin91e Sideband:
Theary and Practice

Most amateurs operating on the high-fre
quency bands today are using single side
band; on VHF and UHF its use is increasing
all the time. In addition, the majority of
commercial communications stations have
adopted ssb for maximum use of the usable
spectrum . This new book by Harry Hoot?ll
W6TYH is an essential text for those In

terested in single sideband communications
and equipment.

"Single Sideband: Theory and Practice"
covers the origin of single sideband in the
early days, the derivation of ssb signals,
carrier suppression techniques, sideband se
lection, carrier generators, speech amplifiers
and filters, ssb generators, balanced mixers
and converters, low-power ssb transmitters,
linear power amplifiers, ssb communications
receivers, transceivers. tests, and measure
ments. Each of the sections is well illustrated
with practical circuits and emphasizes basic
principles and circuitry rather than mathe
matics. If you are having trouble understand
ing the fundamentals of ssb, W6TYH's pres
entation is straight forward and easy to
understand.

The sections on the design. construction.
and adjustment of linear amplifiers contain
enough information so that any amateur can
build his own equipment. In addition to the
illustrations contained in the text, there is a
foldout section in the rear which contains
detailed schematics of many of the popular
amateur ssb receivers. transmitters and
transceicvers. If you operate single sideband
and /or want to know more about it, this is
a very useful volume. $6.95 from your local
electronics distributor or write to Editors and
Engineers, Ltd., New Augusta, Indiana
46268.

Ten Minute Test Techniques
How many times have you had to return

your rig to the factory for repair? Or turned
the household TV or radio over to a service
man? If you have, you should have a copy of
Elmer Carlson's "Ten Minute Test Tech
niques" in your shop. This new equipment
servicing guide approaches electronic trouble
shooting from a new and unique angle-that
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every circuit is essentially an amplifier or
rectifier. With this fact in mind. and some
common sense. even the most complex elec
tronic equipment can be easily tested and
analyzed with basic test equipment and
simple servicing procedures.

The volume is profusely illustrated and de
scribes several specific methods which can
be used to analyze either tube or transistor
circuits in all types of electronic equipment,
including power supplies, amplifiers. oscilla
tors and transmitters. Step-by-step test tech
niques are outlined which may be used for
localizing troubles and pinpointing defective
components without delving into involved
theoretical discussions.

If you are ever required to fix that re
ceiver, transmitter or transceiver. this book
can save you a lot of sweat and tears. More
than 25 years of experience have gone into
it and many time and temper . savers are
included, with practical hints for solving
troubles fast and eliminating repeat failures.
$6.95 from your local book store or write to
TAB Books, Drawer D, 18 Frederick Road,
Thurmont, Maryland 21788.

Slide Rule in Electronics
If you work with electronic circuits, de

sign them or analyze them, the rapid. ac
curate calculations available with a slide
rule simplify matters considerably and save
a lot of time. It has yet to be surpassed, even
by a computer, in terms of weight. size.
speed and variety of calculations and sim
plicity of operation. The slide rule is especial
ly useful to the amateur and technician be
cause most of the ordinary electronics math
encountered can be easily calculated.

"Slide Rule in Electronics". by Don
Carper, teaches you how to use the slide rule
for making quick. accurate calculations in
electronics. The book is divided into twelve
lessons covering multiplication. division.
placing the decimal point. reciprocals.
squares, cubes and roots. ratios and propor
tions, folded scales, trig functions, and
logarithms. Each lesson, in turn, is divided
into sections containing practice problems
and exercises. It shows you how to calculate
resistance, reactance. impedance. current and
voltage relations, frequencies. phase angles.
and many other quantities.

$4.25 from your local electronics parts
store. or write to Howard W. Sams & Com
pany, Inc., 4300 West 62nd Street, Indian
apolis, Indiana 46206.
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Transistor Substitution Handbook
If you're using transistors in your projects

these days, and are trying out various new
circuits, you h ave undoubtedly fun into the
p roblem of what transistor to use when the
one specified is not ava ilab le. This new book
from Howard \V. Sums & Company was
compiled by a computer and is one of the
most complete listings of transistor substf
tutes availab le. The subst it utions were se
lected by comparing the electr ical and physi
cal parameters of each t ra nsistor with a
comp uter.

For the past severa l years about 1,000 new
transistor types have been introduced each
YCqJ'. In some cases specific types are no
longer manufactured and it is impossible to
obtain an exact replacement. F urthermore, be
cause there are several type-numbering sys
tems in use besides the stand and 2N- svstem,
it is sometimes d ifficult to determine whether
a d ifferent unit will serve the purpose.

In addition to the computer selected sub
stitutions, this handbook lists all the major
line, ger eral-rep laccment type transistors in
accordance with the manufacturer recom
mendations. Information also includes the
manufacturers, NPN and PNP polarities,
germanium and silicon types, and basing
diagram styles. If you work with transistors,
you shouldn't h e without this h ook. $1.75
from your electronics parts distributor or
wri te to Howard \V . Sams & Company, Inc.,
4300 W est 62nd Street, Indianapolis, Indiana
46206.

MF/HF Communications Antennas
Actually, the ent ire ti tle of this govern

ment pub lica tion is "DCA (Defense Com
munications Agency) Engineering-Installa
tion Sta ndards Manual , Addendum No. I ,
MF/ HF Communications Antennas"! L ike
many other publications from the Covem
ment Printing Office, this jewel has an awful
lot of information between its covers for a
very economical price . The sub ject of course
is antennas, their characteristics, design,
siting, testing, and installation. In add ition ,
there is information on electromagnetic
theory, propagation and basic antenna theory.

If you want to know what antenna you
sho uld use for a given p urpose, this book
compares size, directivity, frequency range
and cost. When you have decided what an
tenna yon want to use, it will tell you how
to design it. Complete design detail s are
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given for rhombics, log-periodics, terminated
vees, yagis, dipoles and slop ing antennas as
well as comprom ise and compact designs.
The field-testing section is particularly in
teresting, and covers tuning and matching
devices and proced ures, field strength meas
urements, VS\V H and ground resistance.
T he installation section covers tower erec
tion, guying and basic installation require
ments. For the DX men there is a simp le
method of fi nd ing great circle d istances and
bearings. A best buy for antenna men at
$2.30 from the Superintenden t of Docu
ments, U.S. Government Printing Office,
W ashiogton, D.C. 20402. Order D CA 330
175-1, Addendum No. 1.

New Sams Publications
Howard \ V. Sams has several new publica

tions this month that are useful to the ham.
First of all, "Slide Rule in E lectronics" shows
how to use the slip-stick for making quick,
accurate calculations in electronics math. It
tells how to calculate resistance, reactance,
impedance , current and voltage relations,
freq uency, phase angles and many other
quantities. Price is $4.25.

F or the beginner not acquainted with elec
tricity or electronics, "Basic E lectricity and
an Introduction to E lectronics" is an excel
lent sta rter text. It is written in a simp le,
easy-to-understand style, supp lemented by
liberal use of diagrams and illustrations and
presents the basic fun damentals so simply and
clearly that the subject does not seem diffi
cult at all. This book covers the fundamentals
of electrici ty and magnetism and fo llows up
with coverage of elect ronic circuits, tran
sistors and other semiconductors and tele
vision and industrial electronics. Price $3.95.

The stereo buff and home fix-it man will
be interested in " 101 \ Vays to Use Your Hi
Fi T est E quip ment". This book answers the
basic questions m ost often asked about hi-f
in struments and places the emphasis on basic
audio tests of h i-f amp lifie rs and associated
equipment. It covers the use of harmonic
distortion meters, aud io wattmeters, tone
burst genera tors, and fm stereo-mu ltip lex
generators. Practical Information as well as
precautions and required equipment and con
nections are given for each test . Price $2.95.

Each of these books m ay be obtained from
your e lectronics distributor, or direct from
the publisher, Howard \ V. Sums and Com
pany, Inc., 4300 W est 62nd Street, Indian
apolis, Indiana 46206. •
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Can The Patient Be Cured?

108

In the field of medicine there are dreaded
words like cancer and arteriosclerosis. I am
not allud ing to medical problems. My pati
ent is Ham Radio as it has existed these
past fifty years. My client has the middle
age bulge. He is apathetic and is so en
grossed in his own little world that he can
not see the larger problems that are ready
to overtake him. He won't face the fact
that he is a sick man , and not being able
to admit to a deficiency, you can hardly
expect him to do anything about it. He
is like the chain smoker who has been told
about lung cancer and emphysema, b ut be
cause it hasn't caugh t him yet, he con tinues
his four packs a day.

Ham Radio is sick. You don 't have to be
a trained d iagnostician to observe the symp
toms. But to those of you who haven't
thought much about it, let me enumerate
some of the more obvious signs.

A. A falling off of new hams.
B. The reduction of sales outlets catering

to hams.
C . The relative lack of advertising reve

nues in the ham magazines and con
sequent financial ills of all three pub
lishers.

D . The statistics of those recording the
vital facts on our gross ham business.

E. Th{~ obvious reduction in respect af
forded amateurs by our government.

If these are the signs of illness-what
can the reasons for this sickness be? In
my judgment there are at least five areas
that collectively have caused our plight.

1. T he announced need of incentive licens
ing without the reasonably q uick sur
gery required. T he FCC has taken al
together too long to do 'what should
have been done.

2 . The ab idi ng concern most of liS have
had with respect to the Viet Nam war
and the possibility that escalation would
require a congressional declaration of
war with the attendant prospect of our
loss of ham operating rights.

3. The existence of c.B. rad io. This simple
way to "ham" withou t code or tech
nical examina tion has taken the largest
number of would-be hams away from
our ranks, and with loose F CC enforce
ment of C.B. rules, has given a vent
to those with an itch to communicate.

4 . The science of our art has gone be
yond our average ability to comprehend,
and we have therefore not been able to
keep lip with the latest in SSB tech.

niques, in syn thesis, in solid state cir
cuits, or in mathematical filter design.
What we understood very well in 1947
has become an enigma in 1967.

5 . Because the sources of supply have large
ly disappeared , we as individ uals can no
longer b uild as easily as we once did,
and therefore we place more reliance on
store-bought preassembled rigs. Because
we didn't build it , we don't really know
the p iece.

6. As a nation, more of us exist , with less
physical space on which to erect anten
nas. More of us are moving than ever
before, or are living in mobile homes.
Certainly less chance to do things the
way we used to. And as a corollary, we
are more prone to give in to rather than
fight TVr, for obviously there are more
TV sets, more TV stations, m ore rabbit
ears than there used to be. W e are not
as determined as we once were, p robably
because there are so many o ther things
to do! Ham Rad io has gradually lost
its pre-eminent posit ion in the community
which it once had for disaster relief and
emergencies. Nowadays compet ing serv
ices are better organized to step in and
take over. Civil Defense organizations
have matured, professional communica
tion outfits exist such as police, public
utility and fire departments with far more
facilities than yes teryear, and m any of
these "pros" don't wan t us hams monkey
ing around.

T hese arc the symptoms of our illness,
but many other threat" exist too. For ex
ample, the increased number of newly ar
rived na tions will all want to control their
own spectrum, to assert their own ideology
with their short wave broadcasting stations .
For example, there is a larger need for
business frequencies, for space for millions
of Cll'ers, and for a larger government and
milita ry requirement. \Vhat this means is
that despite technical progress, a larger
demand on our frequencies will inevitably
be made.

SHOULD WE ROLL OVER AI\D DI E?
Emphatically i'OT ! Ham Radio is still

king of all hobbies. The nation with a large
ham population is still really the best pre
pa red country. The Near East scra p was
in teresting. I srael, with 2 ,700,000 people,
has nearly 400 hams. The U.A.R. a nd Syria
and Jordan, with over 10 times the popula
tion, have between them scarcely 20 hams.
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Surely this lesson is not going to be lost ,
but as hams, can't we see that the Prime
Ministers, or other heads of state, obtain
copies of the foreign Call Book and visualize
this lesson while it is still fresh?

T here . are many other things to do. F or
example, why ca n't we beat incentive licens
ing to the p unch a nd lip our license grade
before we have to? W ouldn't this prove that
we care, to the FCC?

For example, why can't we infiltrate the
ranks of CB radio, join their clubs and show
them the d ifference between 5 watts and
500 watts, the difference between legal a nd
illegal QSO's?

For exa mple, why ca n't we foster more
high school radio clubs, more church radio
clubs, more Boy Scout rad io groups? Why
not let every ham club push for new be
ginners by offering classes a nd suitable in
centives within our exist ing ham organiza
tions?

For example, why can't the kit m anufac
turers, instead of just telling us to solder
3" of red wi re betwen points A and B,
expla in their p roduct's philosophy and cir
cuit details in a better educational ma nner?
Too many kits b uil t , not enough knowledge
gained in the p rocess.

F or exam ple, why can't the Electronic
Industry Association create a comm ittee of
Amateur Products manufacturers, said com
m ittee to study our problems and the at
tendant lack of motivation by those handling
the sale of this material , and over a period
of time, implement their suggest ions as only
the united strengt h of the EIA can do?

For example, if Ham Radio is the reser
voir of trained operators that we are sup
posed to be, how about enabling legislation
in the Congress that would give us tax ex
emption on the money spent for ham radio
in each year? This is worth looking into.
And, in a lesser vein, how about convincing
your respective sta te governments tha t sales
taxes should be levied on the difference
value of your purchase, when you trade in
your old gear? H ere is discrimination tha t
has a telling effect against us hams. \ Ve
don't know how to lobby for useful gains
license plates for our cars, yes, but cash
in our pockets, no.

F or example, why not resolve to build
something this year, even if it is only a
phone patch or an RF monitor? RoIling
your own does make it taste better. And,
as Doug Dehlaw used to say, " we lea rn
by doing."

For example, why can't we make a de
tennined effort to utilize more of our un
occupied 2 a nd 6 meter bands, before they
are gone? Possession is supposed to be 9 / 10ths
of the la w.

For example, why can't more authors and
more radio magazines concentrate on show
ing us how to knock down front end over
load hy enabling us to make our own filters?
And why not special emphasis on tact and
diplomacy in ha ndling TVI problems? Must
we always be Mr. Meek?

For example, how many revitalizing ham
radio club act ivities? No imagination equals
no attendance equals no club. In the same
breath, let's have more small ham fests.
T hese very large ones neither sa tisfy the
visitor, the exhib itor, or th e sponsoring group,
and oh, my Feet!

F or exa mple, let's all join the ARRL a nd
support their ca use, which is really our battIe.
Even though you may dislike them, or dis
agree with some of the things that are done
- ( we're not all perfect, you know )- your
membership and support is the m ost logical
way through whi ch you can effect any change ,
not by leaving them and ranting from out
side.

F or example, as hams, why can't more
of us join MARS-either Navy, Army, or
Air Force, and prove to our government in
the m ost telling of all ways, that our
ham radio is a precious right, for both pleas
ure a nd public good, rather than something
we take for granted l ike social security and
medicare. Cod knows we've depended too
much already on government and not done
enough for ourselvesI

Gee whiz, fellows-look in the mirror now.
Is your face clean?

Herbert W. Gordon W I lBY
P.S. Don't misunderstand me. I'm no angel!
I am in the business of selling exclusively
to hams. It's to my advantage to see Ham
Radio healthy and pink- not w-Ith a white
tongue the way it is today.

HERBERT W. GORDON COMPANY
" H elpin g Hams to Help Themselves"

•

WOODCHUCK HILL, HARVARD, MASS.
Telephone 617-456-3548
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"THE HAM'S HEAVEN"

CRABTREE'S ELECTRONICS
PRESENTS

GALAXY VMARK 2
5 BAND TRANSCEIVER

NEW
400 Watts Power

•

6 WAYS BEITER-
STILL ONLY $420

ALL THIS
ONLY

$549
COMPLETE

(DELUXE MOBILE) R.g. Price

Galaxy V Mark 2 $420.00

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

CAL35 Calibrator 19.95

MMB Mobil Moun!... .... .......... ........... 7.95

DELUXE Ball Mount and Spring
with 25' RG58 and connector. ..... .. 16.20

• MONEY SAVING PACKAGE

WRITE or CAll For Quotes or
Trade-in Allowances

Crabtree's Electronics
Phone 214-74-5361

NAMFe- CALlL _

ADDRESS, _

CITY STATf'-- _

ZIP' _

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 combine
tion you are looking for. The pack
age price in this ad applies to both
cash and charge orders.

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

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 $ 22I ' 62 . 5
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SPACE AGE KEYER

See your favorite dealer or
ord er dire ct (add 2S¢ f or
mai ling in U.S., Possessions
& Canada . Elsewhe re add
SO¢ ).

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U,S, ed it ion

$6.95
Over 135,000 QTHs

in the OX edition
$4.95

• Radio Amateurs' Prefixes
by Countries!

• A.R.R.l, Phonetic Alphabetl
• Where To Buy!
• Great Circle Bearings!
• International Postal

Information!
• Plus much more!

• RADIO AMATEUR 116 k
~

ca 00 INC
Dept. 8,4844 W. Fullerton Ave.

Chicago, III. 60639

• OSl Managers Around the
World!

• Census of Radio Amateurs
throughout the world!

• Radio Amateurs' License
Class!

• World Prefix Map!
• Internat ional Radio

Amateur Prefixes

These valuable EXTRA features
included in both editions!

'II/UTI FOR
FREE

BROCHIIRE!

The View from Here
(COllt i1lfud from pu y e 2 )

about splattering and misadjusted SSB trans
mitters, but in many cases the trouble lies
right in the complainer's own receiver. If he
would p ut an attenuation pad in the trans
mission line so the fro nt end wasn't over
loaded, the sp urious sp la tter signals wou ld
mi raculously disappear.

Since single sideband is so much more effi
cient than Al\I , a little b it goes a long way,
and when conditions are good, receiver over
load can be a problem. So, before you accuse
another operator of splattering or broad sig
nals, you had better check his signal on a
scope-after turning off the Ave in your
receiver.

If you have any other reasons why AM
should not he removed from the ham h ands
up to ten meters, I'd be very glad to hear
from you. But before you write, check your
facts by read ing the references given below.

Jim Fisk WIDTY

Rt'feren ces :
I . E . W. P a ppen fua, W . B. B r -ue ne, Jo:. o. Schoenike,

" Si ngle S ideba nd P r in ciples a nd Cfrcu tta,' pp . 3-8.
17-23 , McGra w-H ili Book Company, New Yor k , 1964 .

2. S. Go ldm an, "L n format io n T heory," p p . 2 12-2 16,
P rentice-Ha ll. Ine., Englewood cnrrs . N.J. , 1953.

3. 11 . D. H oot on, " Si ngle S ideba nd : Theory a nd P r ac
t ice:' P P . 15-23 . Ed ito rs a nd F:n J,!'i ncers , Ltd., N e w
Augusta. I'ndin na, l!lil 7.

"We run 100 wetts barefoot here, OM."

Only
$67.50

• Planar epitaxial integratea circuits for reli..
ability, No tubes-No separafe transistors.

• Precision feather·touch key built-in.
• Fully d ig ital-Dot-dash ratio always per..

feet.
• No polarity problems-Floating contads

switch ± 300·V @ lOO-ma .
• Rugged solid construction-will not walk.
• Send QSL or pos'card for free brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92025

•
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6 ·MONTHS' GUARANTEE
Pol, P3ks , the onl , company of its kind in the wor ld
due to Its tremendous purchasing power, quality and
f3ctory testing procedures, GUARANTEES all items
AS ADVERJlSED for 6 months or your money back
A 'f iRST' ANYWHERE .
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200 -1 9 , 1000
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200 PIVo 17,
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o 10.95o 19.95
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Letters

•

AM-S ideband Feud

Dear 73,
I just finished readin g your " V iew From Here" in

t he J une issue of CQ. (S ic) He re i8 my view from
Sout her n California. I th ink you have expressed your
personal opinion withou t giving much thought to t h e
o t he r s ide of the page.

I ret f red about 8 years ago a t t he age of 70, and
for t he next four years I s pent the most lone ly and
p urposeless liCe imaginable.

Then a Nephew SllKR'E'sted t hat perhaps amateur
radio would be inte r esti ng. He R'BVe me an ARC-2
tranceive r arid some ARRL books, a nd aft er 3¥,:
months of intensive s t u dy , I passed t he General exam
. . . and beean havi ng t he R'rea test p leasure I h ad
ever ex per -ienced.

. . . A ft e r a time, I m ana R'ed to p rocu re a u sed
com mu n icat ions receiver- and a Joh nson transmitter .
8SB equip ment wa s ou t of my reach . T h is equipm ent
has brouK'ht m e m ore happ y hou rs t han I ca n tell
you a nd h as m a de t he life of an old man seem very
wort h w hile.

Every day I talk to m a ny h ams w ho ha ve to ge t
a long with used A M equip ment for financial reasons.

If you feel t hat the bands a re u n necessa r ily crowded,
why not ins tig ate a ca mpaign to educate the SSB
oper a tors in th e proper oper ation of t heir equipment .
Any t ime of t he day or n ight, SS B can be heard
s pla tter ing over m uch m ore of t he spectrum than is
necessary . •. som et im es as m uch a s 10 kH z,

H a ve you ever stopp ed to think that not a s ingle
commer cial s t a t ion , f i re dept., p olice dept., or any
organization t hat wants to set a m essage t hroug h
w it hout usin g phone t ics a re uaing- SSB?

N o one ha s a SSB rig of the usual 200-300 watts
P .E.P. fo r very lon g before t hey want to hook a 2000
watt linea r on it and use f ull power even for a ve ry
short-hau l QSO. This is to ta lly un necessary and n ot
in compliance with F CC r eeu tauons.

The last p aragraph of your edito r ia l about the sta te
of the art is a musin g . H ow many of t he SSB operators
do you honestly believe are opera t ing in accordance
with the s ta te of the art ?

. . . I have been a rea der and subsc r iber of 73 sinee
Jan ua r y 1964 a nd believe you have t be best a m ateur
ra d io maga zine published. I have dropped t h e other
t wo, but I don 't t h in k you r ed itorial was in t he best
In te rest of a mateur r adio.

I have never heard Vlayne Green m ake a ny such
statements.

This has been a very lon g r eply to your V iew From
He re, but I believe it h as done me some benefit t o
get it off my chest. I ex pect it to receive was t e
baske t f ili ng .

Art hur 1\1. S mith WB6MT I
Riverside, Ca li for n ia

Dear 73,

Well, well, I just received my first subscription
copy (J u n e 67 ) to 73 and low and behold I find in
" T he View f rom H er e" advocacy o f policy w hich
led m e to forsake QST.

Your r efe rence to AM a nd t he reasons for elim 
inatinf( it in fa vor of SSB sugKests that you are eon 
founding t he b road pu rposes of ama teur r a dio by
ecertnt ne it to r ag chewers, t r affic h andlers, a nd
a pplia ncf:' operators. I agree t hat rhe AM stations
should not com plain of SS B QRM or v ice versa . I am
convinced h owever , through m y experiences in t he
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indus t ry, t ha t for t he sa ke of t he cou ntry and it's
technoloctca ! resou rces, the ham exper-imenter is the
largest potential contributo r . To maintain h is interest,
the bands must be e venebte without se lected res tric
tions .

I have a KW of SSB, AM , RTTY and VHF (a ll
horne br-ew] and apply each as the occasion demands.

In 1938 two other s t a tions and my own , were, to
my k nowledge, t he only s t a t ions on SS B a nd we were
pract ically run off t he air, H ow t he tides tu r n I

W. H. Grosselfinger W 2ATQ
Lloyd Harbor. N , Y,

Dear 73.
You 've m issed one point . There are som e of us that

s im p ly don't have the pr-ice of " a good com mu nica 
tions r eceiver a decade a go." I'm a ll for SSB. a nd
I'll s et it someda y. but in the mean t ime I have a
fa mily to sup port too. Somf:'t hing IS better than
nothing .

J , Br a d ley F lippin K6 H P R
Falls Chu rch. Va.

Dear 73.
Don' t you feel a mere fa vorable approa ch t o the

s it ua t ion of AM and SS B wou ld be t o shorten t he
C W ba nd and a flocat e f r equencies for both modes '1
You know as well as I do that a s trong SSB sig n a l
will take ou t a week one and a large percent of
SS B fe llows don't have t beh- rigs adjusted properly
anyway. AM activity has really increased in the past
sever a l weeks , . . W andel' why 7

Warren C. S h ook
LaFayette, Ohio

Dear 73,
Yesterday I received m y copy of June issue of

73 Ma K'azine and a fte r r eading " T he View from He re"
by idiot Jim W IDTY I am m ost ashamed I am a
t-eade r of the magazine.

It is my belief that a magazinf:' s hould n ot be 10

narrow m inded as to issue such an art icle a~ainst

AM t ransmission w hen Sideba n d had better clea n it'l
own doors tep fi rst. 'They ove r m odu la te and cover from
5 to 10 Ke w ith hf:'a vy linea MI. There is no courtesy
e rnonz SB oper ators as a monl{ AM operators. SB at
best sounds as though thf:' peraon was talking w ith a
m ou th of hot m ush. Not a t h inK like t he c lear, u nder
s ta n da ble reception of AM .

I! S B is so g reat, w hy don't a ll br oadcas t ing ec m
p a rries USf:' it?

So I think you shou ld r ewrite that a rticle and g ive
AM it's rightfu l p lace . I have Drake equipment on
S B, and a J oh nson Viking II on AM, of which will
always be my first love.

Claude H. Keneaster WA 5Lf'L
E I P a so. Texas

Dear 73,
A re you proposing that AM bf:' outla wed 1 If so,

I think you are making a bi~ mistake. Please cla rify
you r Vlf:'W8.

You mention t he contribution of amateu rs to the
s t a te of the art. H ow, pray tell, does buying an SSB
tran celver, as you sug gested, eorit r- Ibute to the s ta t f:'
o f the a rt ? A CB'e r, bu ylnK tra ns is tor i:red t rance ivers
also h astened the develop ment of power trans is ton
for use at 30 mega cyc lea. \Vas t h is a contribution to
t he s ta te of the art '! I! 80. givf:' C B'ers the credit.

. . . I t was Intereetrne to learn t h at AM wasn 't
eorrrpa t ible with SSB. I hadn't not iced. Some of t he
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Dear 73,
Re your editorial (June '67) ... your on ly leg it. i

m ate reason g iven for SSB is spectrum cleara nce,
w hich you promptly discount by suggesting DSB. The
relit is mos t ly invective and h ig h-fl own p hrases tha t
mea n little.

The point is t hat AM is frequently m isused. There
are still p lent y who allow f reouencles over 3 kc t o
eet through t he modu la t or , who r un dead ca rrie r, etc.
H owever t here a re just a ll many badly a dj us ted SSB
rigs , and prop erlv adjusting an SS B r ill:, part icu la rly
a home-brew one, is toug her than Il:etting good pla te
modu la t ed AM.
... As to 872 recttflers, t hey work good, a n d don't

cut loose on transients, like silicon stacks. T hey a re
also cheap if you know w her-e to look .

On V HF, I be lieve in t he dark horse : Future Modu
lat. ion . T here's room for it , a nd it' ll g Ive SSB t r ouble.

Incident ally, I know good AM when I see it. I'm a
b roadcas t engineer.

operators aren' t, but t hat is i r releva nt.
If A M (adva nced m odu lation ) is outlawed, I sha ll

e ither m ove back to CW or go QRT. I can 't a fford
SS B for some time.

My subscription renewa l awaits some acceptable
ex planation for " T he View f rom H ere" in J u ne '67
issue. I wa nt to subscribe but I feel t hat I ca n' t aup
port someone t ry ing to kick me ott t he a ir.

Ca r l " Sk ip" Roby WB2TCV
Cor n in g, New York

NE'W! IMPROVED!
. SOLID STATE

FREQUENCY CONVERTERS

OVER 5000 FREQUENCY COMBINATIONS FROM
.45 MC TO 416 MC AVAILABLE FROM STOCK.

Priced from only 514.95 to S39.95

--/ -, ,
~ d 'l! •(

I re

MANY NEW MODELS TO CHOOSE
FROM OFFERING A TOTAL OF THE
FOLLOWING: Crystal control, vari
able t uning. UHF epitaxial transistors,
FET transistors, noise figures as low as
2.0 d b, full wave varaetor diode tran
sistor protection, sensitivity better than
2/ I0 microvolt, fully shielded esell.
lators and band-pass filters to ellml
nate spurious frequencies, zener diode
voltage regulation, 6 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 corn
ponents ca refully assembled, tested,
and guaranteed.

W e have exactly what you want at a
lower price and better quality than you
can obtain elsewhere. See our new
multiple oscillator converters for monl
toring two or more frequencies simul.
taneously!

24.hour special delivery se rvice avail.
able on many models.

Send tor your free 1961 converter catalog.

VANGUARD LABS
Dept. H

196~23 Jamaica Ave, Hollis, N. Y. 11423

Joel S. Look WIKeR
Cla r emon t, N .H ,

Dea r 73,
Well t he Editor ial in Jun e sou nds like A RRL, pro

R M 499, Docket 15328 or what eve r it was.
Ma y I suggest that t he SSB operator who r un s a

kw t.hat is n ot li nea r or is driv ing imp roperly is
caustng m ore QRM than any A M station ever t bouzbt
of caus ing.

. . . I too t hink A M is a little too wide from the
standpoint of spectru m sp ace, but yo u h aven ' t hea r d
a n A M station when told he ha d a problem , not irn
mediately s ta r t looking for t he cause and cure. Not
SS B, no air, there mus t be som et h ing w rong with
you r receiver OM a nd J{ O rfght on yakk ing.

Check wit h an owner of t he mos t popular SSB
t.r-an ceiver- on the mar ket and see how w ide som e of
t he sill:nals a re.

I don' t a dvoca t e a nyth ing except dete r ing t he
thought. that SS B is superior in practice w ithout ape
c jallzed receivi ng equipm ent. By the way, t he other
S II anti t he ca r rier a re tra nsmitted along with the
wanted .sB, t hey are a t a reduced leve l howeve r .

Le t 's keep t he s t or y st .raia h t in 7,'1 and n ot resort
t o H unt oon's (AR R L & Me Too) tactics .

If you really want t o be na rrow-retu r n to C Wo
K. Mulkey

Dear 73.
. You sa y A M is dead, w hen is t he fu nera l? To

save spa ce why don' t we scrap 8SB e tso and m a ke
everyone use CWo Th r ee sill:nals in sp ace of one SSB!
And no qua cks!

A. S. J ohnson W6EPO
EI Ca j on, Ca lif.

Dea r 73,
Mr. J im F isk , W I DTY, ma y be u p on the la tes t

t.t-a nais tor circuits, but he could s t a n d a little bit of
education in t he sta nd point of amateur radio today.
About h is brutal bea t .lne of A M as a m ode of com
mu n ications, I couldn' t be more in disag reement . Jim
may be in love with 8S B, so let h im love it.

Su re s ide band is m ore efficient as R communicating
mode, but so what? Consider if you w ill, t he pe rson
interested in a mateur rad io. More than likely, he will
obtain an inexpens ive receiver without a BFO. So,
he eets ho me, t u rns on his receiver, which is m or e
o ften t h an not, a small t r a nsistor portable, and a ll
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• READS FORWA R D AND •
REF L ECTE D POWER oJ
S I M U L T A N EOU S LY ... '1 J •

• • " E A S Y READ" METERS ,~%

•
• U SE F OR REFERENCE s. W . R , • •

POWER METER

• • DUAL l OO-MICROAMP " ,....... M •
METER M OVEMENT S

• • L OW INSERTION LOSS •

• . SIZE-5
M

X 2 " X2 " •

• •
•

_»II'" THE BEST MAY BE LEFT •
~o;- VALUE WE IN LINE, UP

•
• ('U"'I. ..... HAVE GOOD THROUGH •

:;"'~ EVER TO 2000 WAns. 2 METERS

•
_ m_FEREDI •------------- ----------------• SINCE 1933 • FAST SERVICE • Phone CY 4·0464 •

: QUEMENT ELECTRONICS :
• 1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA •

•
" N orth ~rn C.liforni.'s Most Complete H.am Siore" •
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ILLUMINATED WORLD GLOBE only $16.95
plus .•.• FREE •.• a two year subscription or extension to 73

• T his 13" globe is just the right size for your op
erat ing desk.

• The globe gets you the beam heading for a
country qu ickly.

• Keep it bes ide the rig and spin to the country 'you
are worki ng.

• Illuminated, makes the shack look really great.

• The lamp is easily changed if it ever burns out.

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

• Comple te wtih desk sta nd.

• Guaranteed by Hammond.

• Every home should have a wor ld globe.

Nam e _

C.II _

Address _

c ay _
YES! Se nd me, immediately, one of th ose
13" illuminated world g lo bes . wit h des ]
sta nd a nd lam p. And e nte r a two ye a r
subscri pt ion fo r me to 73.

new su b. extension of sub.
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COMPLETE KIT PRICE ONLY
Send SOc for brochure.

DYNALAB COMPANY

VH F- UHF ( l o me "11 Terril, !101~'re n ot flOillt, to ,f o muc h oper
ulilll1 lin the norice bn7Hl/f wirh u receiver tlint doesn't
hll ce It 11 J.'O!

Terry Climer
Lebanon, Tenn.

P .S . I'm a N ovice and I'm proud of it !

he hears is som ethi ng' that sou nds like monkey chatter.
So, hevtna n o way to decipher this s'tuff , he moves
away. 'I'his is w hat wou ld h appen i f AM is out lawed.
I w ill n ot 1'("0 so fa r as to say that if he cou ld u nder
st a n d som e of t he characte rs o n SSB he wou ld be
sca red off just a s q uick ly as if he had not been
e x posed to A M at a ll.

Don't t ry t o k id me. I've hea r d severa l ~uys afte r
they have been i n t r oduced to s ide band. They h ave
been eh a ngod, and fa r, far a wa y f rom be tte r. They
~o n u ts with t heir p ower in SSE. These ~uys find
an A M QSO in prozress a nd int er fere w it h it un t il
it ends.

Am ateur r adio is in a downward f all as it is. A
cer t a in select g- r-oup s ee ms to wa nt to ba r all new
comer's to the h ohhy a n d tur n t he bands into a h uge
Cit ize n 's Band.

Queens Village, N.Y. 11427215·28 Spencer Ave.

Fe<lturing selecta b le upper or lower sideband, and
selectable AVe ,
Coverage: 3.8-4.0; 7.0-7.2; 7.2-7.4j 14 .0-14.2; 14.2-14,4 Me.
Front panel key [eek. New front pane l and plastic
dial included .

HWI21Al, 221AJ. 321AJ OWNERS

New Ihree band modificalion
delivers Ihe performance of your

Iranseeiver on live 200 ke band segmenls

Converters and Preamps for 50 thru 432 Me.
Write for literature.

Send for a sample COpy of the VHF'ar, the
only magazine for VHF and UHF hams.

'arks Electronics, 419 S.W. First Beaverton. are.

.-

AllTRONICS·HOWARD MODEL l RID CONVERTER
'rerewrtte r Medel "L" frequency shirt converter desl~ed
tor two-tone AM or FM with limiter op eration available
by Switch. Solid state ratio correc tor compensates [or rae
In~ signals. Pe rmits copying on Mark or Space only. Selec
lor magnet dc loop supply bunt-in with bias supply and
octal SOcket for opt ional polar relay to key transmitter.
6W6 kever- tube. Plug-In d iscriminator for 850 cycle or
other snms. Cathode ray or dual eye tndtcetor. Auto-start
control system optional. Prices for 19'" rack moueune:
Model "L" wi th dual eye $199. Model "L" with C. R. tube
tndtcatcr $:79. Cabinet $19.50

ALLTRONICS......HOWARD CO.
Bos 19, Boston, Mass. 02101. Tel. 617-74:-0048

DON'T BUY TUBES

UNTIL YOU G ET O UR lOWEST PRI CES IN THE
WORLD O N BRAND NEW SPECIA L PURPOSE, BROAD
CASTING, RECEIVIN G TYPES , ESTABLISHED 1920,
SEND FOR O UR CATALOG.

UNITED RADIO CO.
56-8 FERRY ST., NEWARK, N.J. 07105

WE PAY CASH

FOR TUBES
Lewispaul Electronics, Inc.

303 West (rescent Avenue
Allandale, New Jersey 07401

Dear 73,
Page 2 of the J une is eu e has a very r epu lsive

and untrue Innuendo. dl rected at amplitude modulation.
It is not A ncient , lUI you a r e try ing to make your
render-s believe. I t does have m any uses, one of w h ich
is t o Introduce speech and m usic to any conti n uously
g enerate d radio freque ncy, s uch as a CW transm itter
with 'key flown' , and also to do Hkewiae t o a !!ing-Ie
0 1' douhlc eidcband transmitter w ith suppressed car
rier. The re fo re you ha ve contradicted youraelf by
taking- Interest in D g B, w he re a m plit ude modulation
is used, except for the suppression of t h e carrier.
Doub le-sideba nd Is the same as u aed by b r-oadcnatiri g
s tatio ns, a nd ill wha t I use . T he o n ly dif ference is
i n whethe r o r n ot t he carrie r is present . By usina
su pp ressed carr tcr, a n d dolnz a proper j ob, the re
cet ver h as t o h a ve a dded c ircu itrv, t o take the p lace
of the carr ier f requency w h ic h ig included in 'unsup
p res sed ' carrier t rans mission. O t her wise t he AM will
not, Kenel'll.lly , have t he fid eli t y of unsu pported carrier
operation, and t he perso n o n the other end , does not
sov nd the s a me as when convers ing fac e-to-face.

B y your a tti t ude, I m ust aseume tha t you don 't
believe i n regenerative r ec eive rs . I 'nc iden t.nll v, they
are not obsolete, only t he old, i neff icient a nd un
necessartlv large pa r ts o f such equipment ha ve be.
come obsolete. Spark a nd arc t r ansmitt e rs are still
usab le , but the space ca n be bette r util ized, and
t he broa dness of t r ansm iss ions ha ve m ade t he use
of such 'early radio u n aratu s ", impractical.

If you a re so wor ried abou t s pectru m space, r e
fl ec t a m ume n t on 75 and 20 meter phone, and the

"res t r iction of class A operato rs o nly on thos e bands .
If F C C had diffe rent l": l"8des of licences, and the
hig-her- cl a !!sc !! were a ll owed t o operate i n mor e ha nds
than the lower c lasses , t he re wou ld be some in centive
.. . except for the high cost o f ~ettinK a li cense. It
used to be F R E E.

I am s hocked a lso t hat an y g e nuine rad io amateur
would sug~est th a t equ ip ment can be purchased. In
stead of be ing a h ubby , it is b ig- business no w .

You have a fso said t hat A M reouf res more band
w idt h, which is not true when related t o t he above
co m men t . Wha t isn' t com patib le is the sirigle-aida
ba nd-su npr-es eed-ca r-rie r, or in other words, the opera
t ion of A M t ra n smitters w ithout carrier, w it h the
AM wit.h-c-ca r- rie i-, If auppreseed -c a rr-ie r operation is
so wonde rful , h ow co me mos t o f the stations need
bil":, hie h po wer linear fina ls? E ve n SSll-SC does
no better w he n the bani] goes dea d , than convention a l
AM . They do not h ave f'recdom from int erference ; it
inevita ble, li ke death and t axes.

When the "state-of-the -art" becomes t he t echn ica l
standa r d for the Broadcastinc Indus t ry , I'm interes ted,
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ALSO CHECK WITH US FOR OTHER
HYGAIN PRODUCTS.

$32.50
$24.50

• CONVERTERS
• PREAMPS
• EXCITERS
• L1NEARS AMPS
• FILTERS
• VFO's

FOR THE BEST IN
VHF-UHF

E. 1. CLEGG ASSOCIATES
Box 376, Morris Plains, N. J. 07950

(201) 267·7414
• •

fROM
stOCK
A COMPLETE LINE OF

VERTICAL ANTENNAS
MODEL 18AVQ ... A high-per.
formante all-bond verti ca l for under
$50.00 .•• You asked for it • ••
HyGain built it. Automatic band
switching all·bands 10 thru 80
meters. Features individually tuned
Hy·Q traps that provide peaked
performance on each band. Takes
maximum legal power, Feeds with
52 ohm coax. SWR less than 2 :1
on all bands. Simple to install on
ground o r rooftop. Withstands 100
MPH winds when properly guyed.

Model 18AVQ $49,95 NET

Write: TeleTec ASSOC IATES
PO Box 808, San Luis Obispo, Ca lif . 93401

VHF FET CONVERTERS
50 <Ind 144 MHZ Converters an d Preamps present ly
evelle ble with higher bands soo n avaU<lbJe l
With commercia l des ign and SI)<;CS. t hese devices have low
noise figu res , low Interlllodulation and eecssmodutatmn dis
tortion ami hi gh I tllall:ll rejection. T he)' a re designed tot
the serious YH I<"er and are com net tuverr priced.
You cannot buy these unfu unti l rou've stud ied our speer,
ncattons.

OTHER MODEL VERTICALS
IN STOCK.

14AVQ TO thru 40 Meters
12AVQ 10, 15 & 20 Meters

Dear 73,
. . . It appears that you ha ve t aken an ex t remely

"anti~AM" s t a n d. Let u s look m ore closely a t the
e rg uments you proposed. You say, " Eve ryone e lse has
g one t o more e f f icient and compatible s ideban d". True.
a lo t of amateurs have indeed gone to s ideba nd , but
t hey were lit erally fo rced t o. They h ad SSB j ammed
down t h e ir throats w heth e r they liked it or n ot . If
one exa m ines sideba n d from it's ear ly beginning we
see that in the late t h irties and forties s ideba nd
was developed. It d idn't catch on p art ly because of
the real expensive equipment needed. par tly because
of WWII a nd m os tly beca use there w as n o m a nufae-,
t urer build ing and p ush inR' commercial r eady built
s ideband equipment. Then came t he f ifty's when SS B
began to catch on . It caught o n because the m enurae,
tur ers sa w a g old mine in it. The manufacture r s put
on o ne of the m os t ex tens ive advertisinR' ca m paig ns
ever seen . . . The manufac ture rs are the real group
r espons ib le fo r the growth of 8 8 B and not the tech.

Alden Fowler WA9KHl\f
Greensbur&". Ind.

and right now that includes double-sideband, low-dis
t or tion, high-fidelity, and includes a carrier.

:Robert P. Thayer WIPBE

You'r", onlll trying to muddy t he w atu - A M in
con v entional terms infers", nsR signal w it h carrier.
Th", Wit! of single sid",band by t he broadcast in dustry
is not pract ical becau se of the m iUion s of table top
radios that w ou ld have to be II cr apped . T he f i fl dity of
a pro perly adjullted SSB allat em can be just as gO(l fl
as an AM one, bu t not wit h the 30 0 to 3 000 TTz filt era
used in comm-u n icationa equ ipment.

Dear 73,
W ell. the new E ditor see m s t o have gotten to

a rip-roarinR' s t a r t with his " T he View Crom Here"
in t he J une 67 issue. And here, a s he p redict ed, is
o ne of those cries from an isolated cor ner .

I take neither aide in the AM-SSB matter. I have
a low powe r r ig of each t ype o n s fx m ete rs. "H o weve r ,
it seems t o m e that this little essa y doesn't f all too
short of what miR'ht be ca lled a sca t h in g denuncia
tio n of any ham u sing w ha t is a perfectly lega l tyPe
of voice t r a nsmitte r- a type being p resently m anufac
t ured and sold by reputable com p a n ies, a n d descr ibed
as const ruction projects in var-Ious publications.

Without q uest io n ing a qy of the ~dvantages of aide
band, I susp ect that t he o wner sh ip and u se of s ide
band R'ear sometim es involves a touch of " s tatus sym 
bol" and socia l s n obbe r y. It isn' t t h at g ood, N othing is .

But worst of a ll is the s t a te m en t , "As ou r technology
sk yrock ets forwa rd, t he re does n ' t seem t o be an a w
ful lot the backyard exper im e nter and a mateu r can
contribu te" .

I imag ine there were t hose who indulged in s im ila r
thinking when radio amateurs found it necessa ry to
abandon sp ark and mas ter t he t echniques of tube
osc illato rs and amplifie rs and when they found them,
selves s hoved off the high end of the broadcas t band
into the uncharted s h or t w a ve regions . Yet, who would
you say, p fpneered these high f requencies and late r
VHF and made them w ork? M~ybe R CA ? S eems to
m e there 's been som e pretty damned spectacular back
yard skyrocket ing goinR' on. And s t ill is .

A nd so, I take it, 73 editorial policy in t h is tn,
stance would recommend that the ham content him
se l f with his store-bought appliance gear and lea ve
the t h ink ing to the manufacturers. N o w wha t k ind
of a h am w ou ld th at be 7

V a y j ew hamR ar e actu ally doin g a ny pion"'l'ring
WQTk thl's", daYIJ-a j ", w yell, but not t h", number t hat
were tw ", n tll or thirt" ye ars ago. H ow many hams
h avl'; t ri",d the lasl'; r , f requ en cy Sllnt h",sis, phM C· lock
loops, masers, parametric am plifiers an d other such.
esoteric do oda ds ' Fo r that matter, how many hamR
t::ould get t hrQugh t h ", Proceedings of th e I RE thl's",
d aye and u n d ", rstand w hat they read ?

,



Cush Craft Mo nobeom, combine su pe rior a lec
tricol and mechanical features w ith the best
quality materials and workmansh ip. They will
provide reliable day to da y amoteur ecmmunl
catiollS and that extrc OX punch, whe n needed,
for contest work or emergency communications.

n ical adventazes of 8SB or the dedication of any in
dividual 88Ber.

"Maltimum utilization of the bands available" can
and will include the use of AM. Is the 88B equ ip
ment so poorly _ made and designed that it can not
reject t he carrier? If 80, then there is a drastic need
roe Improving the SSB equipment and not for forcinlt
or outlawinx the AMer orr the air,

. . . As far as AM transmitters beinlt "tnerrecttve"
I don't think BO• • • • Any hij!"h level plate modulated
AM transmitter can come within a few dB or a
8SB ' t r a ns m itte r . H owever you cannot compare a
sc reen modulated or Itrid modulated transmitter with
S8B. There is no comparison . SSB will win every
time. When an ultra-modulated AM transmitter is
used it can beat an 88B transmitter when both run
the same rf power input .. . on ul t ea-modufated AM
we can modulate over 100% with little distortion o r
s pla t t e r in ll. We could modulate 300 ck . This would
Itive us 4500 watt.s of audio in the s ideba n ds , which
is perfectly legal. Ultra-modulated AM beats 8SB
all to heck.
... AM is indeed ccmpatfbte, True it is not com

patible with 5SB but neither is 85B compatible with
AM. 88B hasn't done much for the " state of the art"
either. A well deefened AM rig is efficient and it is
very erreetsve.

If ever AM s hou ld be discontinued it should be
done by consent of only the AM operators. The editor
used the word "eliminated" which is a rather o m inous
and thre.stening word. The choice of that word was
a bilt mill take. It will solid ify the AM'en and n ot
destroy them. AM will be around for a long time to
come, and I will be operating it.

Ronald Zurawski W A 8FVD
Menominee. Mich.

ron',1 lu//a t«1.·t (llIo/ller 1001.' at the ttxtIW()1.·8
A.M i~ not aN effici l'flt flOr (IN t f f ect i l' t (1'1 Ruff/HUHf ,
ul/ra'/fwdlilll/ilJ/l or wot,

621 HAYWARD STREET

MANCHESTER , N . H. 03103

FOR
MORE
OX PUNCH

10 - 15 - 20 METER
MONOBEAMS

-.

A28 ·3 10 Meier, 3 Element, Boom 10' 53 1.95

A28·4 10 Meier, 4 Element, 800m 18' 42 .95

"21 ·3 15 MeIer , 3 Element, 800m 12' 39.95

A21 .4 15 Meier, 4 Element, 800m 22' 59.95

A14-2 20 Meier , 2 Element, 800m 10' 49 .95

A14·3 20 Meier , 3 Ele me n t, 80 0 m 20 ' 77 .50

SEE YOUR DEALER OR WRITE FOR CATALOG.

CW\:t&~, ft

DXERS and DXERS·TO·BE

S S B '_SWAN 500',
NOW IN STOCK-$495.00

KW A·I , ,$7!J5, Vlk lnR 500 .•. , $375.
K WM.Z 795. NCX ·:I 199,
Pcly-Comm 62 ,." .. ZZ5, ": 1<-0 7,'l3 159,

LARGE STOCK OF USED EQUIPMENT ON HAND
FRECK RADIO & SUPPLY CO., INC.
36 BlItmorll AVII .• Ashevllle. N. C. 28801

Ph. 104·254·9551 CLOSED SATURDAYS
T. T. frock, W4WL Sandy Jaekson. WN4AAL

Went to keep up to the minute of what',
happeninq OXwise? Subscribe to Gus
Browninq W4BPO'1 new weekly DXERS
MAGAZINE. 16 pagel of OX ev~ts, com
inq up OXpeditianl, QSL info, pix, .te.
Rates, US surface $8.50. US air mail $10.
West Indies $16.50, S. America and Eur.
ope $I', rest of world $21.

i'iJ:2%" dlam. $39
31:21,i" dlam. S:l9

not !athfl.ffi within 10

Dear 73.
Head your article f r om h ere to now. Partly I'll

ngree w it h you. I a m a n old time r who r et u r ned
to the rnnke of h a m r adio a little over two years
aKO as a Tech. I uaed to be W8BZT in t he 20!.s, but
le t my ticket xet a w a y from me. I decided to return,
fa iled t he code twice and was ready to atve up when
the FCC officer 8UKKested that I get the Tech. , so
I did.

I have been havinK a lot of fun on 50 MHz but
one thinl( buss me. If you want to get on t he low
barida, you must have a kW 5SB or you don't make
man)' contacts.

We are not hams anymore but appliance opera
ton. In the old days, you had to build your own
Itear, antennas, and all. Now days, 80% of the
new corne-a don't know how to build anythiOj~·. All
they need is money. Building is part of the fun and
I atill do so me but I doubt if I could build a 8SB
rilt and make it work .

. . . I would like to see tbe Tecbe set to use 80.
40, and 15 meters for CWo Maybe then there would
be more chance to get a general. Maybe I'm getting
old , but I think a lot of the fun has been taken out
of ham radio by commercial building of ham llear.
When a hobby begins to cost too much money, it
ceasell to be a bobby and becomes a burden. There
may be a lot of hams that won't agree with me,
but most of the old timers will. Ham radio isn't
what it used to be. I know as I started out on the
200 meter band in 1923.

Keep up the good work. Maybe ham radio will
come back.

e-tee

RICHARD E. MANN
430 Wilmet Road . Deerftllid. ill in ois 600 15

COLLINS VFO' s
Sen d For Clta S heet

UllI d In Tuning Di mensi ons
RanGe

iOE-!" UA ." 1.93·2.fl5,5 )lHz;
me-aa KWS ·I 2.75·3.7311111;
Term, ulh. full refund If you are
daYI.

TlIPe

The DXERS MAGAZINE
c/o W4 BPD

Route I, BoJ. t'I-A,
Cordova, S.C., U.S.A,

G. M. Cooley WAU YR
Dunedin, F lorida

1 II n r" , 110m. , 110l1lll do more building . .1. f1<l1 , if you
c1I1l blli/d a cOlllmlllli.-atioll.! receiver, !,Oll co n build
II· ..itltball d tra'llI l1l itltr.
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SURPLUS NEEDED
Guaranteed highest prices. Shipping paid. We' ll buy,
tra de or give you new equipment 01 your choice. Send
fis t or telephone fo r immediate quote. Payment in 24hrs

MILITARY ELECTRONICS CORP.
SPACE ELECTRONICS DIVISION

4178 PARK AVE.. ax.. N. Y. 10457 • (212) CY 9·0300

••-

129 S Cb a ff i..-n
ppd usa&con

se n d cert tk or m .o.
ny, r es eodd 5" to x

_......

E. 6904 Sprague Ave.
Spokane. Wash. 99206

Hy-gain was Special
5BDT 39.95 24.50
4BDT 29.95 17.50
3BDT 19.95 12.50
2TD traps 14.95 9.00
TH -2 Beam 74.50 50.00

the James research company
11 schermerhorn sl., brooklyn n.y. 11201

H C J ELECTRONICS

ANTENNA SPECIALS

SUMMER BONUS SPECIAL
Fr~e Matehing AC SllPply with tha Following RIgs

Galaxy V Mk II .. $420.00 Ham-M w/c $ 9.5.00
Brake T Il. -~ .599.95 Hy-Galn 204BA 100.00
Rwan 500 49.5.00 ll Y-Gal n I llilT l:!5.00
swan 350 •.... .• •• 420,00 Mosie)' Cluslc . ,. , 109.00
1t4- A & T4 · X . .. . 1!19,90 Turner 454X Mike. . 11.00

$AVE EVERY DAY AT
EVANSVILLE AMATEUR RADIO SUPPLY

1629 S. Kentlleky Ave.. Evansville, Indiana 47713
Bill Ogg_WA9RMO Dave Clark-WA9RFK

oscillator/monitor . _. ,
_.0 sen _ it~ve broodband R~ detector • '~'.:
g Ives oudl bl e tone ,ignol In th e ..• : '"

~;~ske:c:noJ ~;~kAcftt~~I~;~o,.,,:10mw 111 '/ '/ ','-"'·.0 CW m onitor with positive " R' "
_wi tch u.e. only .8" pick'!p on, enneo
and NO connectIon '0 rIg or key
.0 code p~oetic .. oseilleo'or wi,h -.
eodlu"eoble 'one & bu ilt in spea ke r -~~_
_ high go;n 4 'ron sistor dreuit
powered by long life AA pent ell
.'6gauge aluminum cabinet in
whi,e & block e p oxy Hn i_h. 31/2 "
by 2 3/'" by 1 1/ . ': weight 8 o u nces
.100" US m eode ond guaranteed

f (See

Bouquets and Such •..

Dear 73.
Yes. m y subscr ip t ion to 73 Magazine exp ired, and

I let it d ie r ight t here. T oday I was in Bu d Elec
tronics Supply to get som e coax, and there on the
counter was yo ur current issue.

· .. T he ad p laced by Newsome Electronics .
w ith some 6 mete r eear- was wor t h t he price of t he
magazine, but _ .. t he page afte r p eee of r amblings
by Gus bor ed me s t if f . . . he even tells w hat he
a te, a n d goes on to try and convince me that t here
are MDs who leave the operating table to make a
QSO with him . . . how s illy.

Then we g et t he page after page of your fan mail .
Sooo, I felt you might like to know what I ha d for
su pper. I had a hot black coffee as soon a s I eot
h ome, then about 6 p .m. sa t down to som e big fa t
h arnbuj-g'ara, eood corn and mashed pot a t oes , plus
som e m ea l br ead with apple but t er on top, a nd a
g lass of milk .

Do you want som e copies of my fan mail. I get
t hem in my line of work too, a n d w ill be dad to r un
off som e copies for you . . . I'm su r e you'd fi nd t hem
of sim ilar interest.

Don't worry . . . I can't go on much longe r mtsa,
ing out on m y own personal copy of 73 , and m y
subscr iption will be forthcomi ng .

John Ray W B4BFS
A t hens. Tennessee

Dear 73,
T he Ma rch issue of 73 was tremendous! ! I would

like t o see you have an art icle on a t r an s is t orized
t r-e n ee iver- ( 80 - 6 m eter, SSB - CW ) or separa t e trans
m itter/receiver. usin g FETs. Also. h ow a bout a column
for the begin ning- ham (sim p le a ntenna matches , ete.} ,
A nyway, when I sa w t he cover on my last issue,
I pushed the pan ic b utton and her e is my f ive bucks
for another year of 73.

Bud Su n kel
Rossville. Illinois

Dear 73.
I h ave been reading 73 regu larly for a year and

it seems t h at your magazine is getting bette r every
time. The May issue on Quads was very good, and
t he toroid article in June j us t fabu lous .

I noticed in an ad for the D av ee transis torized re
ceiver t hat your report on t his r eceive r came out al -,
most a year before t he report in CQ and a lm ost a
year a nd a ha l f before the repor t in QS T. so you
are absolute ly right w hen you sa y your a r ticles are
up-to-date.

I just t hought I'd sa y t hanks for a j ob very well
done and keep up t he excellent work !

Bob Zulin ski WA8MAN
Berkley, Mich,

Dear 73.
I ha ve been reading and re-reading my April 73

for sever a l weeks now, and am convinced that 73 ill
t he best magazin e for t he builder and the ham w ho is
interested in keep ing- up with t he state of the elec
tronic art.

· . . Although I am a L ea g ue member, I think that
t he s ta ff at 73 ha s a good thing J':"oing for t hem, a n d I
s ince re ly hope you keep up t he ~ood work .

In t he Apri l 73. I was particularly interested in your

Dear 73.
· . , T h is pas t year I h a ve been taking- 7 3. QST and

CQ, h owever, I think 73 is t he on ly one of the three
worth t he subscr iption fee. I have built seve r a l
projects f rom you r very fine const ruction a rtic les
a nd have been well pleased with a ll of them. Keep up
t he f ine work and 73 t o all a t 73.

Roy Hook W N 8UHB

D o yo n (' fi ll (ho Re letters on the. }HJ. Rt f ew 1!n at'''
[rm: mu il!
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W illiam F. Leary
Hyde Pa rk. Mass.

P. B. Dun n W6WPF
North ridge, Califor nia

Ken Vincent WA7EFP

Rick Acuncius W A9SQF
Bunker Hill. III .

Tha nk You

l' hallkH H1WlIld go to Rylrl",~ter Oonnally lI'LlfD in
l l inqhnm, A t Graf 1I'10QP in W elleHley and l1I8XlJ O
in Sent» D omin go.

Dear 73,
• ... I wi sh t o offe r m y s incere thanks to t wo pa r _

t lcular (ha m) operator s in Wellesley and Hingham,
Mass. My w ife died of a heart condition while v isiting
ou r son who is attached to t he Embassy in Santo
Domingo.

My only contact with him down t here was by t hese
t w o operators who even were nice en ough t o call my
hom e by t elephone and let me listen t o all the det ails !
I will be fo rever grateful t o t hese two m en who in my
bereavem en t pu t themselves out of thei r way to keep
me in contact . I wrote down t heir names and stations,
but som eh ow during that time, I m islaid it . Hoping
t hat they read t his in your m agazi ne, I remain g rat e
fully.

Dear 73,
. . . . You don' t have to be a graduate of M.LT., or

a slip-stick artist t o use the a r ticles in the magazine.
Tha t is the best part of it.

Regarding your art ic le on the decline of h am radio,
I wou ld also say th a t the "DX business. especially on
20 meter s" is also hurting ham radio. When you listen
on t ha t band a bit, you commen ce to get a sea-sick
feeling over the hello-goodbye, send your QSL t o my
agent , type of s tuf f . S ince when does a ham operator
have to have an a gent like a movie st a r and do they
get ten percent commission? Everyone t o hi" own
choice, I guess, b ut for my money it is more p leasure
t o deliver a message f rom some oversea s man to his
relatives and heal' the heart-felt t hanks YOU g et. than
a ll the QSL cards in the world . .. and I have enough
cards to paper the sha ck.

Dear 73.
I was very pleased t o find in the July Issue of 73

Jim Ffsk's a rticle on public re la t ions in ham radio.
I hope many h am s read this a r ticle a n d take it ser -i
ously because Jim sp oke the truth. A s president of
our local high school r adio club. I h ope t o initiate a
drive for m ore pub lic relations in ou r area. If you
h ave any literature or suggest ions that might help.
they wo ul d be appreciated.

Dear 73.
Just wanted to sa y thanks t o Jim Fisk , WIDTY, for

a very nice " Th e V iew from Here" in July 73. It is
the most sensible thing I have read in 73 in a long
time.

We need to help and train more n ew hams, but not
let the gate down for t hem to get in. We just had
t hat experience a n d yo u can see w hat happened.

Herman W hatley W 5IJ Q
Pampa, 'rex .

com m ents on the ARRL, a nd t he difficul t y with which
h am gear is obtained in variou s foreign coun t r ies.

. ... why not have a column in 73 devoted to
matching foreign operators, wish ing t o set up sta tion s,
with American hams who wish t o help them get
st a r ted. I feel sure th at many of our number would be
interested in this, as it would help t o insure that we
w ill be able to keep ou r present bandspace, even in
the face of com mer cia l competition.

I hope to hear f rom you on t his idea in a future
edition of 73 .

VHF SPECIALISTS
fell.tu rl nil •

• VHF· UHF Converters
Wl lh Po....er Li near Am pl ifi ers

Custom IF Strips and Local Oscillators
Reasonable Prtees

Contact VHF SPECI ALISTS
P.O. BOl 474 , Port Hueneme, Cali f. 9304 1

Pholle (BCS) '4'·'058

FREE ARCTURUS CATALOG
A Trtrsted Name I. Electronics S ince 1925

Electronic parts, tubes. Wholesale.
Thousaads of it e ms. Unbeatable prices.

ARCTURUS ELECTRONICS CO.
10Z • ZZnd SI" Depl, ST, Union City, N, J, OTOBl

BARBER TRAVEL • •• we like 10 Ihink of
ourselves as the ham's travel agency. For
Ham-Hops, personal tours, or DX-peditions
or make II a fly-drive lour (we loved II).
You pay no more fo r expert assistance,
and you don'l have Ihe headaches.
BARBER TRAVEL - Rulh Barber K111F -
Jack Barber K1 PRT. 711 Collage Grove Road,
Bloomfield, Conn. 06002 (203) 242-2279.

Interested in VHF?

Then why •• t send f.r • free sample .f the
VHF'.r Maguin•. It's devoted entir.ly to serious
VHF ••d UHF hemming. It contains articl.s by
well·known ••d capabr. VHF'ers. All who want
to imprQve their knowledge of VHF are invited
I. subscrib• .

The VHF'er
'arks Laberato......" SW 'Irst, ".vertu, 0,.,...

•

I. R. C. Sales
Varl••le C....citor. Four sect ion. 7.5-t25 mmf.
p er section. 30-1700 mmf. overall. 3~2" w x
n . " h x 6~~ " Ion&, plus W' for W' sh a ft . Wt. 3
lb. ................................................................................$4.95
Filament .n4 ai. Tran.former. 115v . 60 eye.
prt. Sec. 1-12.6v C.T. @ 7.5 a mp. S ec. 2- 185v
r{J! 50 rna . Wt. 7 lb .................................................$4.50
Plate Transformer. Pri. 117v . '0 eye. S ec . 690v
@ 450 rna . No C.T. Will dou b le to 1700 volts.
WI 19 lb.................................................................$3.95
Plate Tran.former. Prj. 117v . 60 eye. Ta¥ped
S ec 1200v C.T. @I 200 rna. and 740v c.. @
235 rna. Wt. 12 lb . ................................................$3.25
Heavy Filam.nt Transformer. Tapped Pri.
115.125v. 57-63 eye . Sec. 1-6.3v C.T. (iJ 15 AmJ:'
Sec. 2-6.3v C .T. @ 5 Am.r.. Wt. 10 lb. ......$3. 0

All .hml at. n.w Ilnd F.O... Wlltth lnoton. Ohl ll

A.R.C. Sales
P. 0, all 12. Worthington, Ohio 43085

1
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New Use for Old Tubes

FOR THE FIRST TIME

Pric.
'pel. hi USA

$15.95
15.95
14.95
15.91
lUI
14.95

"He BIG aUlD
ST. LOUIS, MO. ""J

(J14) .....noo

Pow.r
I PEP)
2KW
2KW
500
2KW
2KW
500

SOU·SOB
SOU·200B
SOU.200U
7SU.75B
75U·300B
75U-300U

Impeda.c.
Ratio

NEW LOW PRICES

.....,
6010
60 II
6012
6020
6021
6022

ALUMINUM TOWERS

• Model 615 Toroidal Filament Choke--3·30 me
-15 amp cant.

• Complete Iv encased and ready for mountinC)
• Now used in the Henry 2K and 4K amplifiersl

ONLY S10.95 PPD. USA

NEW

A COMPLETE LINE OF
BROADBAND BALUNS

From The Quolity Leader

·U-Unb. l. nced
8 -B.I.nced

All Unin are hted et MI ll Power from 2.n mc
Complete with He rd",.r. I M.t1n9 Connector

TAANS LAB INC. -.-.... ~

.,... n ou.,- . "VD, u. 0 1£00 , ~.U~. '1II" nLI~.' 7l'>10l1.....;~

TALLEN CO. 'NC.
300 7th SUMt, Brooklyn. N. Y. 11 215. P hone 212-499·6300

5 ALE
He-6ll Walk Ie -T a lk In . used zood, w/o eaus, .. .. $1 5 ...
H"nd h : 3611 In teet.he ne , new wy tu ues & drna motoe, . . $-* n .
IIC· 4!ix transmltt..r . t"t'rll tl ed ... •. . . .. . . . . . . . . . $7 .50 ea.
Trllnd slorh:ed W lrel ..u In tercom., 110/220 VAC

':;0 /1;0 "yell's. I,..r pai r . ... _.. ....• .... .• .••. ..• .. . $20.00
T ra nshtorlz..t1 T..I..phullt' AmplifIer ..... . . .. .. •.. $10.00 ea .

Gravity

Howa rd Pyle " ' 70 E
Mercer bla nd. " ' ashinxton

Joseph Strolm
Norwalk. Con n .

Dear 13.
E n closed find a p ictu r e of a weathee-va ne I bu ilt

for a fell ow ham to m ount on his t ower. It is of
copper. and sta in lf"Ss steel with IOOth w ired on t op L!
Hi ...

A new use fo r the l OOth ?

Dea r 73 :
The Mah lo n Loomis Seie n tific Fou n dat ion, P, O.

Box 6318, w aahinz tc n , D. C. 2001 5, devot es a ma j or
portion of its a c t ivity to inveatfa at ion Includlna com 
m u n ica tion a n d mot iva t ion . H a ms int e rest ed in m ore
in formation s hou ld write to Mr . Thomas Appleby.
Di rector.

-

Far-East Phone Patches
Dear 13:

I am aboard a destrover s t a t ion ed in th e Sout h
Chin a Sea. About once a m onth the sh ip ties up in
Sub ic Bay, Philippines . So fa r I have found n o
a mateurs in t he area . Cou ld you p lease pa ss o n to me
in form ation a bout a mateu rs in t he Subic BaY·Manila
a r ea who cou ld handle phone-patch traffic back to
the s t a t es?

Hru ce A da ms
Asst Com mo Office r
USS Brush (DD-745)
c/o FI>O San Francisco 9660 1

Ca n annone }>u t B ruce i ll touch. with a JlARS sta tio n
il l, the P h ilipp i /l t Nt

" How a bout killing the plate power while I'm
neutralizing the final?"

Send postcard for Literature
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Ameco
Astatic
B&W
CDR
Cush·Craft
Dow Key
Drake
Eico
Finco

WHY IT Will PAY YOU TO DEAL WITH TRIDGER
• Amazin g Trades
• No Down Payment Required
• Low Budget Terms
• Midwest Bank Credi t Ca rds Accepted
• Fast , Efficient Service
• No Wa it ing
• 20 Minutes From Downtown Chicago Or

O'Hare Airport
• Near Junction 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 BUDGET TERMS
Hallicrafters Numechron
Hammarlund Regency
Hy-Galn S B E
Johnson Shure
Mark Mobile Swan
Millen Trimm
Mosley Vibroplex
National Waters
New-trcnics Weller

and many ot her major bra nds

!rigger Electronics ., . or your mailbox
IS as near as your
phone

another important
TRIGGER service:

WE BUV fJSIED HA~J1
GIEAR mR C~$H
PROMPT SERVICE ...

PROMPT CASH!

m rrirn

Trigger- for the most complete inventory
of amateur and CB equipment. Everything
in stock for your convenience!

Trigger has cut the red tape of time-consu ming
cred it delays. Just pick up the phone and call
us (no collect call s, please) and your goodies
wil l be on their way-usually the same day!

~ SPECV L j

LIKE· NEW EQUIPMENT ON lOW BUDGET TERMS
• Ten·Day Trial • 30·Day Guarantee

Tops in performance and appearance, thorou ghly and beau
t ifully recond itioned. and clean as a pin . Alignment, cal ibra
t ion as good as new, and frequently better. listed below are
but a few of the hundreds of it ems and accessories currently
available. Write for com plete list ing and prices.

LIKE·NEW BARGAIN SPECIALS FOR SEPTEMBER
DRAK E TRIi ••• • • • $5 19 5 )( 111 • ••••••••• $1 .. 7 GALAXY:H AC •• • $2H
DR AI(E RIiA... .. . 3 " 5 )( 11 5 • • • • • • • • • • H 9 HI') IOO A.. . ...... 0 ..
DRAKE Tl.X • • • • • • 33 9 SX12 2 20 9 HQIIoSC•• • • • • • • • 169
SWAN 350 ••• •••• 299 SX13 0 127 HQ I 70 C•• •••••• 279
58E '10 '109 SU "O . . . .... .. . 77 S P600.Jx }99
SBR LINEAR ••• 1 99 NCI09 . 79 snoo 19'
CLEGG u n 110' NC I25 19 OX I0011 7
INT ER CEPTOR •• • • 2S 7 NCU 3 D 199 HXl ll 219
JOHNSON U NGER . I':l Hcn' 23' S ENEC'" VHF1. 177
KtOl GI1T TlS OA 8 7 NCX ' • •• •••••• •• 17 9 I1A I " , I1 P21o ••• • 137
AI1 ECO TX62 11 9 NCK 5 •• ••••••••• U9 CENTR"'L 100 37 '
s1Oa .7" NCL2 000 "99 P' 11 LA"OOC 11 '
SXll 0 ·.. 79 CONSEr C77 77 HICKOK 752A 2'"

L1I1 I Tf ll g,UA~T1TV~EW flce I:lTS

7S'1( sse TRA ~SCEIVER $ I49.9 S
7SlAC C~ 1SfllC $ 59 . 9 5

1fO·9 ll WATT cw $61
1t ' - 6ll WATT CW $ 39

7t t·vro W/AC SU PPlV $3 4

No eompany processes Iorei gu
o r d e r s and i nq ui ries w ith
greater di spatch than Trigger

NAM E _

ADDRESS, _

STORE HOURS Weekday, 11 000 A.M.-BoOO P.M.
(CENTRAL TI ME) Satu rda ys 9;00 A.M.-3:00 P.M.

r--- ----------------,
TRIGGER Alln : W91VJ I
7361 North Avenue I
River Forest, Illinois Amount I
RUSH THE fO LLOWI NG: En cl osed I

I
I
I
I
I
I

CITY STATE ZIP I
ORDER BLANK TO : trade u r pre se nt gear. o rde r II

L:~~~~~~~:~~~~ J

ALL TELEPHONES (312) 771-8616 A SMALL DEPOSIT WILL HOLD ANY UNIT ON LAY·AWAY.



* Prlc....-$2 p.r 2S word. for non·commerclal ads: $S
p.r 2S word. for b... ln. .. y.nt....... No display ads
or aq.ncy discount. Inc lud. your ch.ck with order.

* Typ. copy. Phrase and punctuate . Ila d ly as you wish
It to app.ar. No all.capltal ads.

* W. will b. th e [..dg. of s ..ltablllty of ad• • O..r ,...
. ponslb lllty for .rrors . xt.nds only to prlntlnq a co,,",
r.d ad In a later Iss... .

* For $1 . d ra w. can maintain a ...ply bOil for yo• •

* W. cannot ch eck Into N ch adyertls.r, so Cav.at
Emptor • ••

VOTE! VOTE! VOTE! HAMS! National incentive
licensing poll! Vote for or a gainst, signing you r
call a n d handle o n QSL or postcard. Now! R esults
petitioned to FCC. Spread the word fast. Vo t e
today. Rush your vote to SCCARC, Dept. 73, Box
685, Moravia , N .Y. 13118.

CONVERTERS. W o r ld 's la r ges t selection of fre 
quencies. Ham TV v id icon cameras a n d p a r t s a t
low ra cto rv-dtrect p r ic es . See them n ow in our
full page ad in t his issue. Vanquard L a b s , 196·23
J a m a ica Ave .. Hollis , N .Y, 11423.

RTTY CEAR I='OR SALE. L is t issued mon t h ly. 88
or 44 m Hy torroids 5 for $1.75 pos tpaid . E lliott
Buchanan & Associates, I n c ., 1067 Mandana Blv d .,
Oakland, California 94610.

LiCENSE PLATE call le tte r s only $1.00. With re
flective paint $1.50. Special club rates. G u a ran
teed . P e rmanent. I m p r es s ive . E . L . Crouch.
K4ANE , 2040 Broad St ., Paducah , K entuck y .

TELETYPE EqUIPMENT fo r sale : Polar relay s ,
$2.50; PR sockets $1.75 ; a-headed TD with sync
motor $60.00 ; Sync motor $10.00 ; Other parts avail
able . B . L . Fe-r-i s . K 4A W R , B ox 672, East F la t
Rock , N .C. 28726.

W9 DX CENTURY CLUB will hold this year's
meeting o n September 16 at Ho lid a y Inn of Chi
cago-O'Hare , Sch iller Park , Ill inois . G 2M I , R SGB
QSL B u r-eau . w ill be guest DX persona lity .

HV_CAIN 18-AVQ, brand n e w in origin a l b ox .
Goi ng fo r full size s o-meter ver tical. Deliv ered
p r epa id , $39 .50. W 0 R A / l , Box 115, G r ee nfield ,
N .H . 03047.

LOUISVILLE HAM KENVENTION: September 8·
9, 1967. B eauti ful Executive I nn Mo tor Ho tel,
W a te r so n Expressway a t State F a ir Grounds,
Louisville, K e n t u cky . Participate in the technical
sessions , f o r u m s , prizes, banquet and flea market .
Bring XY L for day of women 's activities. F o r
information write Louisville Ha m K e n ve n tion ,
Box 20094, Louisville, K e n t uc k y 40220.

SEPTEMBER 1967

TEKTRONIX 511AD 10-MHz scope, C lean with
book. Usually $200 or m ore from dealers , $150.00.
P o p u la r TS-47A T est Oscillato r , 40-500 MHz. C W,
AM, Pulse modulation . Se e June 65 rs , P erfect
for antenna work a nd conver ter alignment , $'15,
K n igh t C -577 compressor , $10. P ower d evice s
regulated power supply , 100-400 V a t 200 mA, $15.
Turn on wit h a thre e-ch an n el solid-stat e color
o rga n . W ild for p arties , $75, Cu shCraft 16 e le
ment colinea rs fo r 2 a nd 432, $10 a n d sa. Cove y a
6-the six- meter a nten na t hat looks lik e a TV
anten na , b u t g ives 10-dB gain , only $20. P aul
Franson WAICCH, 38 H e r ita ge R oa d , A cton , M ass .
01720, 617-263-3184.

KNOB I='OR COLLINS 75A receivers , 6 to 1 r e
ductio n , $7 postpaid . J u les w e n gtere . W4VOF,
1517 Rose S t. , K e y W est, Florida 33040 ,

CLEGG VENUS mint cond it ion . H y -G ain beam.
All ia nce ro ta tor . E xpens es force sale. $400. J ohn
M roztnskt , WB2EXI , 155 Ec kford St ., Brook lyn,
N .Y . 11222.

CENTRAL ELECTRONICS 20A like n ew with 458
VFO, $75.00. HQ·I29X with s peaker and Q multi
plier, $50.00. Dick Acker, W9TOK, 5434 S . K ostne r
Ave.. Chicago, I llino is 60632.

SPECIAL SALE: T h r ee · t r ans istor conver te rs , 50
54 m c in , 14· 18 me out , w f- ed , tested, p r in ted cir
cuit . C rystal cont rolled , $6.00. Tun ea ble , $5.00.
Syntelex, 39 Lucille, Dum ont , N .J . 07628.

RITTY MODEL 14 transm itte r d is t ributor w anted .
P lease write me. D ave Deatrick , W A80LD, 2940
H ickory La n e , Ann A rbo r , M ich. 48104 .

qSL CARDS'?!'?! America 's finest s a m p les 2S¢
D elux e 35c. Sakkers Printe rs , W8DE D . H ollan d,
M ichiga n 49423. (G os pe l QSL s a m p l es 25¢).

VIKING 500, $225. Viki ng SSB a d aptor, $135.00.
SX-I0I-A, $175.00, exce llent co nd ition. W6F ZB,
Lou B rummel , 2620 A ragon Way , San J ose, Ca li
fornia 95125.

WANTED: HRO·5. good mecha nica l shape , with
coils . Also , Bur n ell 5-15000 50kc SSB fi lter. J ohn
Frederic k s , K7GGJ , 314 S . 13th Ave., Ya k im a ,
Washington 98902.

SALE: Collins KWM -2, 516F, JOL l , with speaker
and phone patch, includi ng cables and ma n uals.
com p le t e , $1200.00. W 4DNT, D . F , Fleshr en , 7305
Valleycrest Blvd., Annanda le, Virginia 22003,
phone 703-560-3604,

THE FRIENDLY FAVORITE: Warr e n , Ohio,
A .R.A . H a mfes t , Au gu s t 27th , Newton Falls. F ol
low arrows f rom r oute 534 a nd Turnpik e exit 14.
Co n tests , swa pshop, XYL·YL p rogram.

WANTED: A ll type s o f a t-c-art . g roun d r ad ios
and tube s , 4CXlOooA 's , 4CX5OO0 's , 304T L's , e tc .
17L7, 51X, 6185 , 618T, R388; R390A , G RC un it s .
A ll 51 ser ies. A ll CoIlins h a m or com mercia l
items . A n y tube or t est eq ui p men t, r egard les s .
Fo r fast , fair action . T ed Dames Co ., W4KUW ,
308 H ickory st., Arling to n , N .J . 07032.

DUMMY LOAD 50 o hms, flat 80 thru 2 m eter s ,
coax connector , power t o 1 kw. K it $7.95 , w ired
$11 .95 pp H am K ITS, B ox 175, Cranford, N .J .

WANTED: T u bes , t ra nsistors, lab instrum ents ,
t est equipment, panel meters, m ilita ry a n d com 
mercial commun ication equipment and parts.
Bernard Goldstein, B ox 257 Canal S ta tion, New
York, N .Y . 10013.
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WANTED: Military , com m erc ia l, su r p lus. A ir
borne , grou n d, transmitters , r e ceiv ers. test sets ,
a c c e ssorie s. Especially Collins . W e p a y freight
and c ash . Ritco Electronics , Box 156, Annanda le,
Va . P h one 703-560-5480 c o llect.

"SAROC" S ahara Amateur R adio Operators Con
ve n t io n 4-7 January , third annual fun con ven 
tion h oste d b y the Southern Nevada Amateur
Radio Club . Designed fo r e x h ib itor s and p erttct,
pants a t H otel Sahara , Las Vegas, N evada . MARS
sem in a r, Army , A i rforce and Nav y representa
tives. Ladies lu n cheon with crazy h at c o n t est,
hat s hould convey amateur r adio theme . Plus
fa b u lous e ntertain men t only Las Vegas can pre
se n t. Registration f e e inc ludes t h r ee c ock tail p ar
tie s , Hotel Sah a ra s how, hunt breakf ast, t ech
nical sessions, a d mission to leading m a n u fac 
tu rers a n d sales exhibits. A dva nce r egistra tion
closes one J anuary . QSP Q SL and ZIP and t ele
p hon e number for details to Southern N e v ada
A m a teu r R adio Club , B o x 73 , Boulde r C ity, N e
vada 89005.

NOVICE AND TECHNICIAN HANDBOOK b y
W 6SAI and W6TNS. Limited quantity for o n ly
$2.50 e a c h. 73 M agazine. P eterborough, N .H. 03458.

SELECTRON IX AUDIO FILTER, use b etween re
ceiver a nd speaker or phones, c u ts monkey chat
t er and narrows band pass to abou t 1000 H z.
Som e QSO 's po s sible o n ly with this in c ircu it.
$24.95 p p. WlZIRA/I. B o x 115, Greenfield , N.H.
03047.

Thousands of f requencies in stock.
Types incl ude HC6/U , HCI8/U,
FT-241 . FT-2'13, FT· 17 1, e tc.

SEND I O~ fo r ca talog with osci llator
circuits . Refund ed on first order.
24008 Crysh l Dr ., Ft. Myers, Fla. 53901CRYSTALS

1111111111111111111111111111111111111:--Master Code ::--the sure and easy way ::-TELEPLEX METHOD Code I..• =
structlon vlYe, yOIli tralnlnCJ =
thot mab s yOIl proud of YOllr =
accomplishment. The qreotest =
pleosur. derlyed from ony =

_ hobby is on exhibition of your ==skill. Shoky sp.eds of a few words per minute == may b. golned In most any haphazard , hlt-o... == miss system. Pro'esslonol skill will be lJolned ==only from prof.ssional trolnlnCJ. Brochur. 7·5 Is == .,•..-1+ 91" 8' you the 'ach. =- -- -:: TELEPLEX COMPANY ::- -:: 739 Kazml r Court. Modesto. Cal. 95351 ::- -- -:lll lllllllllllllllllllll ll ll lllllllllllllllllllllllill11111r:

LARGEST SELECTION In United States
AT LOWEST PRICES-48 hr. delivery

WANTED
ALIVE

all your surplus
VACUUM TUBES

a
SEMI-CONDUCTORS

cash i n o n y o u r left o ver s tOCk,
p roduction o v e r ru n .. & design

obsolesce nce.

REWARD-CASH

MONCTON AREA AMATEUR RADIO CLUB, is
s p o nsor in g Atlantic Cente n n ial Ama t e u r R adio
Con ven tio n, at the Brunswick Hotel, Mo n cton,
New Brunswick, S epte mbe r 2-4. Con tact Mrs.
Audrey Hughe s , Chairm a n o f the R e gistratio n
Com mitte e, a t P . O . B ox 115, M oncton , New
B runswick, Ca nada . U .S. Ha m s pla n ning to at
t e n d this shou l d waste n o time w riting the D e
partment of T ransp o r t , Otta w a , Ca n ada , t o ar
r a nge a permit to operate w h en there .

MOTOROLA new miniature seven tube 455 kc if
a mplifier d isc riminator with circuit diagram.
Com ple t e at $2 .50 e a c h p lu s postage 50¢ eac h
u n it. R and R Elect ronics, 1953 South Yello w
springs, Springfield , Ohio.

WRITE. Wl:RE o r PHON E

f o r o ur"T O P DOLLAR quot a t i on

(201}351- 1200

UNITY!3i«b0.d<4
107 T rum bull St. ,

E U zab e t h . N. J .07206

TOROIDS-DIODES-COAX-CONNECTORS. 88
mH toroids-45¢ eac h, 5/$2 .00. 1000 PIV 1 A mp
T op-Hat Diode s-55¢ ea , 2/$1.00. Con nect o r s,
PL259 , SO-239 , M359-45¢ e a , 10/ $4.00. Button f e e d 
t hroughs (while t h ey last) 500 p F @ 500 V .
20/$1.00. A d d s ufficien t p o s t a ge. R & R ELEC
TRONICS , 1953 S . Yellowspring Stre e t , Spring
field , Ohio.

GO COMMERCIAL - ••
Ihet's right. Get your FCC commercial oper
etor's license, end then work, ot good pay, in
your "hobby" field - radio end electronics. We
prepare you by correspondence, unde r our " get
you r license o r you r money bock" worro nty. G et
full deteile in our free " FC C License Course
Brochure". Write :

Grantham School of Electronics, Dept. R.
150S N. Wesl"n Ave.. Hollywood. Calli. 90021

VARIAC$-Gene r al Radio a nd Ohmit e . 60 cycles.
I n put 120V-output 0-280 V . 1 amp or i nput 240 V
- o utput 0-280 V . 2 a m p . P ULLOUTS IN GUAR
A NTEED E XCE LLEN T COND I TION $6.95 plus
pos tag e . S h ip p in g w e ight 10 lb . R & R ELEC_
TRONICS, 1953 S. Y ellowapr-irig S t reet, S p r in g 
field . Ohio.

CQ de W2KUW
5% BONUS!!

Paid over any fop oHer for ony piece of aircraft or
9round radio unlh, 01'0 test equipment. All type' of
tube'. Portlcularly looklnq for 4-250 • 4-400 • 83JA
• J04TL • 4-1000A • 4CX5000A et al. 17L • 51X
• nOA • ARM. GRM • GRC • UPM • URM • USM
units.
TED DAMES CO, • 310 Hickory St., Arllnqton, N.J.
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FAIRBANKS, ALASKA CENTENNIAL EXPOSI.
TION, KL7ACS is o ffica l e x positio n station .
Visitors call in on 3866 or 145.35. Informal get
togethers , Kings Kup, Noble Street, noon Satur
d a ys. Comemorative QSLs sent. Exposition runs
M ay 27 through September 21st.

ELECTRONiC PARTS: Components, transistors ,
diodes, kits , relays and many special items. G uar
a nteed. Send 25¢ for 100-page catalog. G eneral
S a le s Co ., P .O . B o x 2031-F, F r e e port , T e x a s 77541.

CTK's BARS'D WIRE ANTENNA. $1 brings pic
tures and instruction s heet for this unique an
tenna . W A 6CTK, Box 444, Montebello, California .

SPECIAL
Can adia n heads~t.s: Ineludt."ll 2 ...rpOOn" , two eushtces, ad_
just-able hn d bl nd. co rd & plult ; a b o hu hand m icrophone
with push-w-ta lk slIlo'lteh. 2000 , brand new, each ...•.. $1. 50

• • • • • • • • •
Command s~t t ransmftter BC- ~5 1l / AltC-5 , 5.3 to 7. 0 ::'ol ~ .
&-a\'an /{e fo r plrll o r convert to K!'l U excnee. V'FO or 100 -W
transmitte r. T uht."ll : 2-11125's (12 ~ . lW7 's ) ; 1-]626 (" '"'0 ) :
1- 1629 tu ning eye, (for caltbrat tenl, plus cry sta l (or ca ll-
b ratln " PO. Loads of ua rte. x ew. only, , $9.50

• • • • • • • • •
B endix 31111 tell' phon e amnfttter with d}'n amotor DSI OO, In .
put 12v at l. :lA . out 220" ar .0000A. A I~o 2 tubes GSJ7 lind
GVG. 250 ot l'ar h rn:w ' 6. 50

• • • • • • • • •
T elephone re pea te r type l-;}; '(fJ. ~ Il :on ;w @ •• ••••• •• •. $2 .50

TALLEN CO, INC ,
300 7th st.. Brooklyn, N.Y. 112 15. 2 12-499 . 6300

TEKTRONIX 51lAD sco p e. 10 MHz bandwidth,
good shape with instruction book. $150. Paul
Franson. WAICCH, 38 Herita ge Rd ., Acton, M ass.
01720.

COMPLETE CONVERSION instructions for the
AN/VRC-2, just $1 while the supply lasts. 73
Magazine. Peterborough, N .H . 03458.

NOVICE CRYSTALS, a ll bands , $1.30 each. A lso
other freqs . Fre e list. D eale r a nd clu b i nqu iries
invited . Nat Stinnette , Umat illa, F la. 32784 .

WANT TO CORRESPOND with H a m s and SWLs
in USA and other parts o f the world. Wou ld
a lso like t o receive club maga zines from radio
clubs . K. Ha r v a n t Singh, 31, (774) , Upper Museum
Rd .• Taiping, P erak. W est Mala ysia . Malaysia .

WANTED: Copies of VHFER magazine, years
1963 and 1964 for personal colle c tion. WIDTY,
RFD I, Box 138, Rind ge, N .H. 03461.

1963 BOUND VOLUMES OF 73. $15 each from 73,
Peterborough , N .H. 03458.

SIX ASSORTED ISSUES at ATV Experimenter,
circa . '64w65, $1 from 73 M a ga zi n e , Peter borough ,
N. H. 03458.

LAFAYETTE HA-230; Knight T-1 50. W ork a nd
look n ew. You ship if over 100 miles. K e n n e th
Mann , 3241 J ackson St., Shreveport. Louisiana
71109.

WRL's used transc eiver bonanza ! Gua-antee-c
trial-terms. W ithout t rades : SR-150--S299.95; G-76
- SI 29.95 ; SR-46-S129.95; K WM-I- S249.95; Thor 6
and AC- S219.95; G alaxy 111- 5179.95; Galaxy V
5269 .95 ; Galax y 300-$149.95 ; Eico 753--$149 .95;
NCX-3--$179.95 ; 58-34-$284.95; Utica 650 a n d VFO
-$129.95. H u ndreds more. Free list. WRL, Box
919, Council Bluffs, Iowa 51501.

MORE MISCHUGA
F2S0 A20 r'emns mN'hlnkal fil ter 250 K C.

n a nd " 'Idt h a t 11 ftn. ! K C : at
60 d ll, .f.3KC. x ew, .. for '25 .... $6.50 ell .

239 KC I F for He command ",('{'her, ~lId J)'

adjusted 10 250KC wlth 2 AP C· s .
4 for t::t. flS SOe ea.

JFD PISTON TRIMMERS
\12 ·8 or 1t,'lI pl a . tl e cover ed. 14 " <Ha m. 0/0. "

long nlua ad fu stfo g sr-ecw. Rolder
I . 5 p F te rmtnals, :on ;\\·. Chol e~ , 6 tor $1.00 18e aa.
SW IT CH 5-dt!l·k. I Q-no<ltlon sor.m RlJ; \"F.R

COXTA('T~ similar to C IlI, J \"90 11" .
2% ~x~~x6~" lOllI!", p lU. ~" for J,i"
Ihart. X EW. ~ Ibs, U'IO.50 ..... $2.75 u. .

3 • IS p F F.UU ; X6:>O mtntaeure eeremte trlm
mer. latest tr-oe J,i" dlam. 14' thlek.
:-'--..:W. 5 /$1.00 23a A _

12 M Fd T uhu la r Iyt!r 1· ('111m. 4" lon ll".
wtee ulal leads. ~1o;W. ~ lb.

700 VDC 4/'3.00 7!k ea.
Z _ I fl IB IlT F. pla te choke. 5~ lO UT.

!l~ ohm. I amp. 40 to I ~ O mnz.
UTl. I. IDeS GUF.E:\'. ~f;W .... .. . 10 for $2.oe

FILAMENT TRANSFORMERS
24 V I ' r l. 115Y 60e)·. F ull y shielded

~ a dtlh' mount. wi re Ir ad~ ( 1 sec-
1\12 A olHln n ' sold ere d to shlr ld . easily

('uO 2'h ~x2 'h"x 2 '4 ~, a Ills . NEW,
~ for :f6. 50 $1.75 all.

HAMFEST SCHEDULE
FIndlay , 0 ., S ept. 10 ; P eor ia , III., K("pt. 11 : crncr. 0 .,
sept. 2 ~.

A ll orderll. el~pt In emeezenex, or I'm at a hamf~'t ,

shipped lame day receteed. F or f",~ " (10 0 n llo;" Ih~rt, s,md
seJr-addr~u~d, stamped envelor>e--I' I.};'-\SJo:, I >L l-:Al'lF. In("Jude
sutfldent ror postage, allJo' e'l("eu ",turned with order. I n ny
private (Tranl~n;) pa n'el POSt Inl1lranee. for ocmesue pa,,",1
(lOst. For It"ml too hean-, or too la rge (or paft"\"1 Ilost.
I IUIl"Il""" t bus J'al'Ci'l ex press. I'leas~ advls~ name 01' b UI
line. and dlY. whe re YOU can Illrk up the shipment.

B C Electronics
Tel ephone 312 CAlumet 5·2235

2333 S. Mich igan Avenue Chicago, illinois 60616

HT-32A $250; 2B/2BQ/50 & 100 k c caL $200; K W
K o m pa ct/A C PS $105; All parts for pr 3-400Z's
li n e a r & P S $200 . Dave Windisch , K3B H J, 3402
Oakenshaw PI. , Baltimore, M aryland 21218 Call
301 w235-0466.

LEARN RADIQ CODE

206 East Front $11 001. FtoNnc:8.. Colorado

EPSILON [~ REeORDS

THE EASV WAVI
• N. IMbT. l_cI
• N. Visual Gimmicks

T. Distract V.u
• Just Usten And Leanl
acned on ",~em psychological
tKhnlqvet-Thls COUtM wUl tab
yau IMyond 13 w,p.m. In
tESS THAN HALF THE nMEI

Also dvollabl. a'n magnetic tape.
See your dealer nowl

Albu...mIllS tbrM 120#
LP'. 2Ya br. InstrueUon

73 Magazine
CUMULATIVE INDEX
October 1960wDecember 1966

Now available for 25¢

73 Magazine
Peterborou9h, N.H. 03458
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Term s: FOB Cambridge. Mass. Send check or
Mon ey Order . Include Postage, Average Wt. per
p ac kage lh lb. Allow for C.O.D. Minimum Order
$3.00.

HICKOK DMSa]200 d ig ita l measu r ing system
comp lete with DP - I00 and D P -150 plug-i ns. D MS
3200 m ain frame accepts all n e w pt ug-Ins as
r ele ased . F ull 3·ct igit nu m erical rea d-ou t with
over- range -and wrong polarity in d ica tors. DP·IOO
D .C. voltmeter measu res 99.9 m illivolts t o 1.4
k illivolts (using 40% over-range capability) with
::to.l % f u ll sca le accuracy . I nput 10 mego hms.
DP~ 150 measures f req u e n c y to 1.2 m Hz, period to
999 seconds. Over-range capa bility allows 7-di g it
resolution, accuracies to ::to .001'it . with 10 mu tt
volt sensitivity. Factory calibra ted la st fall. S450
takes all. n ow S690 for comparable new system.
Will ship. John Leeder. 430 D u m b a r ton , R ic h.
mond H e ights, Ohio 44124.

CASH IN on your ideas. Inventors-hobbyists
gadgetee-a. Send for free broch ure. No obliga
tion . W est Coast Enterprises, Box 906, Pomona,
California 91769.

MHO RAS receiver $40. Atwater Kent m odel 55C,
R CA Rad io la 66, Philmore crystal set, plus par ts
of DC sets $75. 3 antique wall t elepho n es $75.
W A 9IYF, B ox 22, Milan Ind . 47031.

DISCOUNT PRICES and t ime payments . New
eq u ip m ent in f acto r-y sea led ca rtons at discount
prices. Pa y only 10% dow n , mont h ly paymen ts
as low as $10. Swan SW-350, $365 ; SW-500, $430;
SW-250, $286; H a m -M , $99.95; Drake TR-4, $511 ;
R -4A, $349.50; T-4X . $349 .50; L-4 . $599 ; Gala x y V
Mark II, $365; S8-34 , $360 ; 8BE Lin ear, $219; Sa v e
up to 25% . W r it e for quote before you pu-chase .
Recondition ed bargains: NCX -3. $199; SW-240.
$179 ; Eico 753, S159; SB-33. $159; SW-350. $299;
Galaxy V. S299; H T-37, $179; HT-32. S179; GB8-1oo,
$125; SX-117, $199. Send ror list . B ryan, W5KFT,
Edwards Electronics , 1320-19th Street, L u b bock,
Texas or call 806-762-8759.

VHF: TX-62, VF0 621 150.00 ; NC-300 $110.00 c lea n.
Ameco 6 meter conver ter & p r eamp $15.00. Mo.
h a wk 417A 2 meter conver t e r $25.00 . All for
$275.00. WA9RDZ , 406 W . Rudisill, Ft. Wayne,
I nd iana, 219-745-7279.

FT·243 CRYSTALS: 3500 to 8700 k c .01% setting,
$2.00 each. Novice 1.00 each :±: 2 k c . Denver
crystals, 776 8 . Corona , Denver, Colorado 80209.

COLLINS 30L-l linear, new, still packed. $475.
758-3 rece ive r with 200 cycle filt e r , $479. 328-1
t r a n s m itter, excellent condition, $375. Leslie
Acton , RR2, Box 234, Indianapolis , Ind ia na 46231.
Phone 317-839-4124 after 5:00 P .M. o r W .E .

HAM TV: RCA TM6-B mo nitor , excellent, with
console, a lso excellent film camera (RCA) with
good 1,0., a lso TA-5 stab amp., WP-33 a nd 5800
powe r su pp lies. RTTY one excellen t, m od el 19
comp lete $100, z-m a tnuner TU's w ith b u ilt in
scenes. 125.00 ea, a lso one n ew con dition SX-115
receiver $300.00. W4AIS. 7 Artillery, T a ylors , S .C .
29687.

HY-GAIN 18HTB HY..TOWER, n e w model , 10-80
meter v e r tical. co m p lete, n e v er installed . $110.
Leslie A cton, RR2, B ox 234, Indianapolis , Indiana
46231. Phone 317-839-4124.

EICO 753 t ra nsceiver, $150. A C or D C supply $50
each. All units factory built with late st modifica
tions. Also A R T-13, $49. W A0L.JM , B o x 138, M a y
ville , North D a k o ta 58257.

SHORTWAVE LISTENER DX GUIDE. 1967 edi
tion, $2.50 . Ai rcra ft . Maritime. Spacecraft, C B,
Ha m information . Send to S hort w av e L is te ner
DX G uide , Bo x 385, Berwick , P enn a . 18603.

300 I 1.75
400 I 2.25
500 I 2.50

PRV
100 I .90
200 I 1.40

5 AMP-TO·66

To' H.I •EptlllY I AMP

P RV
100 I .07
200 I .09
400 I .12
600 1 .20
SOO I .es
1000 I .50
1200 1 ."
" 00 I .as
"00 I 1.00
1800 I 1.20

TRIACS

featuring transistors,
reef/flen Gnd componenfs

SEND FOR
OUR LATEST CATALOG

POST OFFICE 80X 74C

SOMERVILLE, MASS. 02143

7A I 20A
. 50 I .80
.70 I l.35

1.05 I 1.90
1.60 I 2.45
2. 10 I 2.85
2.80 I 3.50
3.00 I
3.50 I
5. 00 I

, 1.50 I
I 1.75 I
I 2.00 I
I 2.25 I
I I

I SA I
I .as I
I .50 I
I .7.5 I
I 1-25 I

400
'00
'00
700

1000

P RV
50

100
200
500

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

MAKE MONEY
BY PHONE!!

YES! You can make BIG
MONEY by ce llinq us collect
- today!-if you have /lIny of
the followi nq equ ipment. We
urgently need end must buy:

TED Redic Tren smltrers. RT-67 and RT-68/GRC
Transceivers, PP·I09/ GR Power Supply, R.IIO;
GRC Recvr., C·433 and C·434/G RC Controls,
AN/URR· 13 and -35 Radio Recvrs., AN/ARC.
27, -34, -52 Transceivers, PLUS any hi q ua lity
milita ry or commercial TEST EQ UIPMENT. We
pay the most-fastest !-with a smilel CAll
TODAY!

COLUMBIA ELECTRONICS. Dept. 7
436S West Pic. Blvd., Los Ancelos, Calif. 90019

Phon.. (213) 938·3131

8R Flip F lops .• . . . . . . . .. . . . $ .90
SRT Flill flops •.•..•..... .$1. 15
E..pandable OR Gates ••••••. $1.00
J K fUp Flops $1 .15
Dual Na nd Nor Gatn $1.00
They lome complete with sehematte,
,Iect. eharaeterist ics shut and some
typical applications.

S ilieon Contro l Redifter

INTEGRATED CIRCUITS
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IS ANTENNA SPACE
YOUR PROBLEM?

TELETYPE TEST SET 1·193·C. Brand new s u r 
p lus . T es t s RTTY transmitters , conv erters, rela ys.
$24.95, FOB H a r r is b u rg , Penna. T ele m e t h od s I n
ternationa l , P . O . Box 18161, Cleveland , Ohio 44118.

HALLICRAnERS SR·SOO with mobile p ower s up
ply , bra ckets , m ike and speak e r . Excellent co n 
dition . $275.00. WA0IMK. Bill Brogdon, 13720
Vincent A ve., Burnsv ille , M innesota 55378.

NEW UNIQUE

an an

shorter

REED RELAYS SPST-N.O. Coil rating : 2.9 volts
at 12 rna . Conta cts r ated for 12 VA; m a x . 300
volts or 0.50 amp. S ample u sage cir cuits included .
Bod y size 1" x ~2". N ew low price $2.35 plus 25¢
handling and p osta ge . Airstar Products , P . O .
B ox 323, Marion , Iowa .

CREATER BAY AREA HAMFEST w ill b e held
a ga in this ye a r a t the Edgewater Inn, Oakla nd,
California , o n Oc tober 14 a n d 15, 1967. F o r f ull
inform ation write t o Grea ter B a y Area H a m feat ,
P . O . B ox 545, Ha yw ard, Ca lifo r n ia 94543.

HEATHKIT: H W -22 40-meter SSB transceiver $70.
HP-13 mobile s u p p ly $40.00. I M -32 VTVM $25.
IG-42 RF ge nera tor $30. Millen 90662-A GOO $35.
Hallicrafters TO k e y e r $45 . Vibr ople x k e y $15.
T e n TF transis tors including s e v e r al t -wett out
400 m e $10. K7AZB/6, 1837 C lar ke A v e ., A pt . 13,
Palo Alto . California 94303.

CALL LETTER BILLFOLDS: Hand tooled m en's
eco n omy $7.00; la d ie s ' or m en's d e luxe $8.50; k e y
cas es $3.00 a n d $5.UO, PPO U .S.A. J ane Freestone ,
Route 1, Box 122, Hardy , Arkansas 72542.

TRADE 4-1000A tubes excelle n t for Ruger 22
single six, High S tandard or Colt automatic , a lso
22 R u ge r rifle . W 6WGJj 5, 4215 D arwood Driv e ,
El Pas o , T e x a s 79902.

The "fat dipole" th eory permits
full performance with
tenna I/a wav e le ngt h
tha n norma! size.
For full particu lars, including in
st ruction details, se nd $1 t o
C. Leroy Kerr, Box 444, Monte
bello, California , 9064 1. Or, if
you prefer readymade an ten
nas, t hey are shipped prepaid in
USA as follows: 80/75 meter,
$21 , 40 mete r, $10. 20/ I0 or 15
meter, $6.

Minn l· Fan 6 or 12Vat / 60 Cys $2@ 5/$5
4X150 Ceremlt Lokt al $1.25 @ ·tl2
Li ne F ilte r 200AmpllSCl VAC U@, . . 5/S20
DC 3% " Mehr/RO / 8C10M a $4(ii1 , 2/$7
DC 2%" M. hr/ RO / SOYO C SS @ , 2/ $5
DC 4" •. Met. r /RO /lM a /$5@ 2/ $9

Socket C. ramlt 1625 Tub. , ... 4/$ 1, 10/$2
Socket Ceramit 4XI 50/ Loktal . ..••. 4/12

Wa Rted 304TL · T op $$ PaWJ/
2.5M H PIWound 500Ma Chok' •. 3 lor $1
Knob Sp ill· Crank BC348 $ 11iil • . . !Ilor .$2
MlnlFa n 6 t r 12 VAC SI.50 @ • . .4for$5
Bum Indlt at or Sel lyn. 24V AC.. 210r $10
Preci.ion TLI 47 Feel.r Relay GeGe .. . $1

Fuse 250 Ma/3 AG 50 for $1, 300/ $2
XMTT G Mica Condsr .006@> 2.5Kv.. 21SI
W.E. Pol ar Relay :: 255A / $5~ , .. 2 for S9
W.E. Sotklt for 1t 255A Relay• . • • • . $2.50
Toro id. 88 Mhy He. Ptkg $ I ~ .. . . . 6/n
6.3VCT e 15.5A & &.aVCT @ 2A $5 e .
200 KC Frell Std Xta ll S2 @ • . . 2/$3. 5/$5
Printed Ckt Bd He. Bla nk 9. 12" I I @

Kli.on 5A R. set Ckt Brea ker $ 1@ .. 10/ S5
Li n. Filter 4.5A @ 11 5VAC 5 10r $ 1
Lin. F ilter 5A!@ 125VAC S lo r $ 1
866A Xfmr 2.5 V/ IOA/I OKv/ l nll $2
Choke 4HY /0.5A /27n S3(Cil • .. . . • . . . 4/SI0
Sttnn. Prllis ion Chopp. rs $2@ . .•. 5/ $5
Hellpoll Multi 'ten- Turn@ $5
Helipot Dial . $4 @ . . . •..••. •.• 3/ 110

2500V (iilIOMa & F il $2 @ !I / 15
1I00vel e 3OOMa. 6V 8A, 5V @ SA &
125V BI.. abt 1200VDC $5 @ 4/1 15
2.5Y@2A $I @ !1 ' or $2
6.3V (Cil IA $1.50 (iil , . . .. .•• ...• . 4 'or $5
" Br uni ng" 6" Parallel RUle @ , .. • .. . $I
PL259A & S0 239 CO· AX M&F P n . . S/2S
Phon e Peteh Xlm rs Aut d . . . • • •• • • .3 / S1

Inslt d Blndlnl PUll ..•. .. •••• • ••• 20/11
Sun. Cell . S.lenium Autd . '" •• •• ••• 6/$ 1
.0 1 Mica 600WV C.ndl 6/ $1
.001 to .006 Mlt a /l 200WV Cdsr • • • •. 4/I I

SEPTEMBER 1967

"TAB"
" T AB" • S ILICON ONE AM .. DIODES

Faetory l e.tld &. Guaranlled
P h 'jRm, Ply/Rml Ply/Rml Piv/Rml

50 / 35 100/70 200 / 140 300/210
.05 .01 . 10 . 12

-400/280 600 / 420 8001560 900 / 630
. 12 .18 . 25 .40

1000 /700 1100 /770 1700 / 1200 240 0/ 1680
.50 . 70 1.20 2.00

*A ll T estl AO~DOdFwd4Loadl

1700 Pl v/ 120a Rm l (iil 750M a . , 10/ $ 10
2400 P lvll 680 Rill. 750 M• . . 6 / $ 11

SILICON POWE R DID OE S ST UDS
&. P .F . "

D. C. SOP I, IOOPI.. 2ooPI, SOOP i"
Amp. 35 Rma 70 RIII' ...ORIIII 2 10R.I

3 . 10 • III .22 .n
12 .25 .M! .15 .90
18 .20 .30 .75 1.00
4S . 80 1.20 1.-40 1. 90

160 1.60 2.90 3.50 4.60
240 3.75 4.75 7. 75 10.4 5

D. c. ..GOPJ, 600Plv l OOPl, 900Plv
Amp, 280R ", s 420 Rml "90 Rms 630 Rm.

3 .40 .50 .60 .85
12 1.20 1.50 1.75 2.50
18 r. ee Query Query Query
45 2.25 2.70 3. U " .00

160 5.75 5.75 Query Quel')'
240 14.40 19.80 23.40 Query

W e BUJI ! W. S elll Wt!' Trad./-"TAB" TE RMS : Money BackGuarantee l Our 1Srd
Year. $5 Min. Ord..
F.O. B.• N. Y. C.

I II ML Li berty St. , N. Y.C. , 10006, N.Y.
Ph on. 732.6245

S end 25 c lor OatalOI1
P HONE 732·6245

• T RANS ISTO RS · SCR 'S • ZEN ERS II I

"',dt Lead. PactM" Te.t ed '* Gtdt
PHP I50 Watt / 15 Amp HiP.r TOS6 CASE
2N441, 442. 277, 278. OS501 Up To
50/ VCBO S1.25 (Cil , 6 ' 01'" $5
2N278, 443. 174, Up to SOV SS@. .. 2/U
P NP so Watt/ SA, 2N IU. 156.235, 242
254. 255. 256 257 30 1 392. 40e ~ 3 'or $1
P NP 2N670/300MW 351@• • • • • • •5 lor "
2NI 038/2H S"I @1 Amp 4/ 11
PNP 25W / TO 2 H5S8. 539. 540 2 fir $1
PWR Finned Heat Sink 180 SQ" .. '1 .50
PWR Fl nnt d S ink Equ iY. 500 SQ· .. •. $5
SILICON PH P /T05 & TO l 8 PCKG
2N327A. 332 to 8. 474 to 9.
541 -a. 9n f , 71$2
MICA MTG KIT t o 36, T03, 30c (ji) 4/$1
ANOD IZED TO PW R 30e@ . . ,. 6 for $1
ZEN ER S I Watt 6 to 200V, $1 Each
ZENERS 10 Watt 6 to 150V $1.25 Eath
STAB ISTOR UP t o I Watt IO forSI
GLASS DIODES Equiy I N34A 20 for $1

18 Alllp PW R Pr m Dilld.. t.
100 Piy 5f.r'l
MICRO .MUSWITCH 35 Amp AC DC
CASED ALUM (S!) 5 ,.,. I I

SC R·SLlCON ·CONT RO L RECT IFI ER S I
PRY 7A 25,1, PRY 7A 25A

100 Q $1 . 10 500 2.50 3.75
200 Q SUO 600 3.25 4.25
300 I.M 2.25 700 4.00 500
~OO 2.00 2.90 800 4.75 5 R~

SCR 50 P IV / 25A 8OC @ 8/ $5
SCR 50 PIV/7A 49t~ ... . • . . • . • . 12/ $5

2 RCA 2N408 & 2/1 N2326 Ckt Bdl
' N2326 Can Un..ld 4/ 11

DISCAP .002 Mld @ 6KV • . •• . • •• . 810r$1
OISCAP @ IKV IOfor ll
oISCAP Autmnt up to 6KV . • . . 20 'or $1
6 or 12YAC Mlnlfan & Blad • . . • . . . . $1
Ba nds. t h Ceramit 500W 2P /6 Pol .. $3@
o5 Hy. 400Ma Choke S4@, , u Sl
6 Hy· 500 Ma S5/ @ 2/ $6
250Ml d @ 450 WV Leet!)1 lt 4 / SSB $9 @
Cndl r Oil 10Mfd lI 600 $ 1@ •. . 4/$3, 121$5
Cndl r 0 11 6Mfd(iil 1500V $4 @ , .. 5 ' or $IO
880 v« @ 735M a for sse SI2@ .. .2 / In
480 Ytt @40Ma & 6.3@ 1.5A CSD .. $1.50
'0 Yt t @ 5A & 7.5 Yd @ U @ •. . . . . 2/19
WaRted T rarui.'or _. ZeR~re, Dibd"t
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LIBERTY PAYS MORE!!
WILL BUY FOR WILL BUY FOR

CASH CASH
ALL TYPES 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

FAIR RADIO SALES
73 - P. 0 , BOI 1105 - L1M~HIO 4S802

Lc. ispaul Elect nln les, 11 6
Liberty Eleetronln , 128
Maco Produd s, 117
Mann, R. E., 118
Midway Antenna, 79
MlIItlf)', 119
MI» 'on Ha. Elednln ln. 50
Mosley Electro ft ln , 16
Natl on.1 R.dl, cs.. Bock Ce¥er
New. Tron ics Corp.• S3
Dmeta Electron l" , 78
p . lcomar Ent in,,", II.
Par ts Elcctron in, . 16
P iekerl nt R. dlo Co•• 65
Poly-pots, 112
QlHIment Eleetron ln . S5. li S
Rad io Amahur CaUbook. 39,

'"Radio Shack, Inc. , 101
Rohn Mfg . Co.. 4
Salch Co.• Her bert. li B
Scolt Rodlo, 79
Sentry Mf, . Co.• 93
Solid S tate 5.111. 126
sr-ne- Indult r iea. 43
S ti nnette, Hat ., 79
TAB, 127
T. lten Co.. Inc.• 121. 125
Ttlepln: Comp.ny. 124
'r ere'ree Assoclat.., 117
Telrex eo..... En, . Labl . , 19...
TraMJob, Inc. , 121
Trlner- Eleetronlcs, 122
United Radio, 116
Un lhd Transform er eo.• Cover

II
Unity Electronics, 124
Vanouard Labs, 73, 114
VHF Sp eel ll.l lst l , 120
VHF'er Magazine. 120

Waten MI,. Co.. 5
World RadIO Labl , Cover 111
73 M.,ullle, li S, 125

Alltronln . Howard, II G
A rn eeo Equipment, 105
Amulca n Cryatal. 126
Amrad Electronln . 12 1
Ardurul EI:-dronles, '20
A. R.C. Sal.., 120
ATV Ruearch. 92
BalH:oek cs.. L. W., 55
Barber- Trani Sve.. 120
B C Eltc trenln , 125
Cle.. Alloeiat.., 117
Clenland Inl t i tut e, 25
COlumb ia Eleetro ft ln, 126
Comdel, Inc., 71
Crabtree' l Electronics. l iD
CTK' I Barb'd Wi re Ant ., 127
Cushcraft, 118
Oatak Corp. , 77
OPZ, rne.• 97
nx-e- Magazine, 118
Oynalab Com poI!')", 11 6

Ed itofl &. Entlne_, I I
Eleetron le Center, 15
Enllon Reeonh , 125
Eatel Ent lu er lnt. 97
Eva nl Radio. 117
Evanl vllI e Amateur

R.d lo Supply. 119
FaIr R. dio Saill. 128
Freck Rldlo, 118

Gateway To.er C• ., 121
GOnion ce.. H. W. , 108
Gotham, 67
Grantham Seh ltO l, 124
H C J Electronln , 11 9
Heath, 29
H&nry R. dlo, 81
Hohl Del Capri , 67
Hy- Goln, 87
Irrtam.tl onol Crysta l. 3

Jomes Reu arth, 11 9
JA N CrYltall , 124
Lab,ear. Ltd. , 39

INDEX TO ADVERTISERSEQUIPMENT

DEPT.

TCS
NAVY res RECEIVER AM

1.5 M e to 12 M e In two (2) bln,b.
• Varillble h ell, Olelllator '" ef1. tal

rontro l on rcee HI preset channel.
In the ent tre fUll. ranle. Aud io out 
pul l.~ Wlttl Into 500 obm load : II'"
lulH'1 128K1 RF A .• U:S A1 eeeeener,
2/12SK1 IF A. • 12SQ7 detector liFO.
UAB osci llator. 1%.&6 audto Amp . 06
KC U' Frt<t. I" Tlre vernier .\ I lll o
dia l , lud lo 1'110. AXC. 8FO and I II

eonlroh on e e front panel. Volt.a. e. req,ui~ : 12 VDC ..
IOVfDJ:. %20 VDC 100 M A. Sin : 11% • 11% '4495
I[ 13lJii." , wt. : 37 lhl •••• ••••• •••.. . USE D: •

ChK ked for Operat ion - $10.00 utn.

NAVY res TRANSMITTER AM-
us Me to U Me In t h ree (31 bandl . CW 40 WItt. . 'folel
modutetten 20 WIUI, master DleHll tor n rllble a nd ~ 1"J'1111
cont rol on 4 preaet ell.nneil In the enti re t eeq . rl nr'. UIU
S/ 12A6 In olcllla lor if< buffer -doubler, 4/ 1025 In modulltor
if< power amplifIer . tages, 2l,l,· meters for PA P late 0· 200
Ile ltF meter lJ -3.•n lu nl nl' and ope ra ting cont rol. on
fron t pan el. Vollllretl rec urred : 12 VUC & 400-4H1 vne
:!OO MA. W/tube•. S IZeR: 11 % I 11 % I 13%·. $3450
\\'t . : 41 Ihl . . USED : •

Checked for Operat Ion - $10.00 eltra.
Antenn. Load lnll Coli #411US _.. U..d : S 6.t5
Remote Control B Ol "' /Speall:e r # 23210 Re·H a. : t .95
Du.1 Dynl motor r-ower SutJtJ ly u: V. # 21881 Ht .He.: 14.95
D--IOt Trlnlmltter D,.n. moUlr 12 V He. : ' .15
D. 401 Refth er DynamoUlr 12 V. •• ••• ••• ••• • • • HI . : 4.95
CABLE-l««IYer to Power SutJpl,.. ••••.• .• . . .. H• • : 2.75
CABLE--Tr'llImliter to Pooo'er Suppl,.. . • . • . • . . H• • : 2.75
Conn«tor Plup for Remote Control & 1 • • _• • • He. : 1.150
A C POWEll Sl'PPLY-115 V. 60 c,..ele (Not Oou m m.nt

Surl,lull . ne~l,e r : S20.0G-Tranlm lt ter: $35.00.
S hock Mount lnlt for n eeeteer or Tr.nlmltte r •.• • U..d: 2.t5
Noile Lim iter ConversIon t\ 1t-W/6H6 tubel .. .. • • • 2,00
P IfU aull.hle for uee.•nd Trani. Al1' lle u. or Jo ur nePdl l
Prlcel F .O.n Llme, 0 -25% Depollt on COD' _ BIO

CATALOG-Send 25c ht.nllli or eolna) & reeahe GOc
CR F::DIT on your order.
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WRL gives you a FREE 2-week trial

ONTHE
GreatNEW

6NEWFeatures:
• New 400 Watt Power

• New Precise Vernier
logging Scole

• New Solid Stole VFO

• New CW Sidetone Audio

• New CW Breok-In Option
•

• New CW Filter Option

6WAYS BETTER
Yel ~~\~ $42000

Satisfaction Guaranteed! (Serving Amateurs over 31 years!)
• We have the great new Galaxy V

Mark 2 in stock, a nd we're so con fident
you' ll like it that we 're go ing to make it
easy for you to step up to thi s powerful
80 through 10 meter transceiver on a
" no risk" two-week FREE trial! Just

mail the coupon in for details. Remem
ber, we give th e highest trade-in on
your pre sent eq uipment . ..offe r an easy
monthl y payment plan ( 11 0 [inance
com pall y - you deal directly with us).

Send in th e coupon today, just
check off your interests and mail.

o A,C. SUPPLY- $79.95
o Quote m e a trade

Name Call _

Addre ss _

C ity State Zip _

73 -52 1

Please send me the !ol!OIcillg: (F.O.B. Counci l Bluffs , Iowa)
o Information on 2-we ek trial
o Galaxy V Mark 2 Broch ure
o GA LAXY V Mark 2 -$420.00
o Fix ed Stat io n Packa~e - S597 .55

o Mobile Package -$606.50 0 FREE \VRL 1967 Catalog
o Enclosed is my Money Order 0 Check 0 C harge it

L eo I. Meyerson
W0CFQ
President

"The House the HAMS Built!" r ••...•.•.
• WORLD RADIO LABORATORIES
• 3415 West Broadway, Council Bluffs, Iowa Zip 51501

•••••••
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Own the most versatile 5-banderon the market
...priced even lower than a kit rig!

with National's lull
One-Year Guarantee

ONL~359.

Nutionul's new 200 is fa st becomi ng the most pop u lar 5-uander on t he market .. . and it' s
no wonder ! Here's an ideal r ig for mobile, portable, O J' home operation . . . the fa stest way
to move up from s ing le ba nd or t r iband. The price ? . . . a n a maz ingly low $35f.l! Perfor
ma nce'! . .. here's what J im Fisk \VIDT Y s a id in a recent issue of a noted amateur r adio
publ icat ion : ""'hen Nat iunal came out with their new model 200 transceiver a few
months ago at H lower cost than any other five band transceiver on the market. I just
couldn't believe that it would perform as well a s the more expensive models. But - after
using it for severa l weeks in chasing- DX . I find (hat they have done a s uper b job and it
performs ri~ht along with the best of them. The sens it ivity is fine. the se lect ivit y af
forded by the steep-s tded . c rvsta t filter is excellent. and the audio reports, if I am to
believe the fellows on the other end, have all been good. Report s of, 'tremendous audio
quality: ' rea lly s ou nds good,' and 'very clean and cr-isp,' have been normal report s during
the time I have had the 200 on the air."

Feature this for $3;'i9 ! • Complete cove rage of the 80 through 10 meter bands . • 200
w att PEP input on SSB. plu s C\V and A ).I. • Separate p rodu ct and A).I detection plu s
fast-attack slow-re lease AGe. • Crystal -controlled f ront end and s ingle Y F O for h igh
s t a bilit y, a nd identical ca libr at ion a nd tuning rate 0 11 a ll bands.• Crystal lattice filter
for high si de band s uppression on transmit. and rej ect ion of adjacent QR).l on receive _..
plu s solid-st a t e balanced modulator for " set-and-forget" carrier
suppression. • Operation from new low-cost AC-200 supply or
from XCX-A or mobile power supplies . • ALe . • -15 / 1 planetary I
spli t gear tun ing dr-ive.• Automat ic carrier insertion in A ).I and
C\V mod es . • Panel meter automatically switc hed to S-un its on
receive.• Universal mobile mount included.

--
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